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Dear colleagues, dear friends, 

On behalf of the European Association of Nuclear Medicine, it is my great pleasure and honour to welcome you to the 31st Annual EANM’18 
Congress in Düsseldorf, Germany.

The EANM meeting is now definitively the world-reference congress in nuclear medicine. In order to maintain our congress at its excellent 
level, the meeting will build on the traditions that are highly appreciated by all the attendees, with the expansion of newer features. A 
specific educational track, implemented with the collaboration of the European School of Multimodality Imaging and Therapy, will include 
up-to-date teaching sessions, enriched pitfalls seminars and Continuous Medical Education interactive sessions. In all these active learning 
conferences, attendees will have the possibility to enhance their knowledge of multimodality imaging. A careful evaluation procedure rela-
ting to the speakers will be implemented in order to gain feedback and ensure that future interactive sessions continue to enjoy a positive 
response. With similar pedagogic intent, numerous multidisciplinary joint symposia, organised by several EANM Committees in collabo-
ration with our sister societies, will offer an integrative approach to various topics relevant to the state of the art of our discipline. I would 
like to take this opportunity to make a special appeal to young specialists, who will probably benefit most from the academic sessions. You 
represent the future of our discipline and it is you who should begin to shape yourself for a brighter tomorrow in our community!

Of course, all this will not reduce the predominant role of our congress, namely to deliver oral and electronic-poster presentations on the 
latest achievements in clinical nuclear medicine, science and technology. On the contrary, the oral sessions will be enriched. Rapid Fire 
sessions will draw attention to the highly rated abstracts in specific comprehensive topics, with a panel of top-level presentations followed 
by extensive discussions; this will provide attendees with an integrated and coherent view on a wide variety of topics. Furthermore, the 
concept of featured oral sessions in which an invited speaker places the presentations into a broader perspective will be generalised to all 
the other oral presentations. The now well-established tracks M2M – Molecule to Man (basic and translational science) and Do.MoRe (ra-
dionuclide therapy and dosimetry) promise to promote high-quality research through interaction between basic and translational clinical 
scientists and to present the latest achievements and developments in the fields of clinical molecular imaging and nuclear medicine the-
rapy. During plenary lectures, distinguished speakers will address the state of the art and new developments in clinical and allied sciences, 
covering a broad range of topics with the goal of fostering the provision of the best possible care for our patients. In particular, it is a pleasure 
and an honour for me to announce the contribution to our congress of Prof. Bernard L. Feringa, from Groningen, the Netherlands, Nobel 
Prize in Chemistry 2016, with a lecture on the “Fascinating World of Molecules”.

At the end of the meeting, the traditional Highlights lecture will provide a broad overview of the science presented at EANM’18. I am 
delighted that two young but very motivated and highly respected members of our European Nuclear Medicine community, Prof. Ken 
Hermann from Essen, Germany, and Dr. Fijs van Leeuwen from Leiden, the Netherlands, have agreed to take on this task.

For all these reasons, I cordially invite you to EANM’18 to actively participate in our 31st Annual Congress, to meet and interact with friends 
and colleagues from all over the world, to discuss science, to learn about the exciting developments in nuclear medicine, to break away 
from the daily routine and to enjoy everything that the city of Düsseldorf has to offer. 
 

Francesco Giammarile, 
EANM Congress Chair 2017-2019
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Plenary Hall Meeting Room 26 Hall 1 Hall 2 Hall 3 Hall X Hall Y Hall 28

09:00 -  
09:30 Pre- 

Symposium 1
Radiopharmacy/  

Drug Development
Clinical Trial  
Regulations

Pre- 
Symposium 2

Bone & Joint /  
Oncology / GEMO
Nuclear Medicine 
Management of  

Bone Metastases in 
the Era of Targeted 

Treatments

Pre- 
Symposium 3

Translational  
Molecular Imaging & 

Therapy
The Role of Molecular 
Imaging in Radiation 

Oncology

Pre- 
Symposium 4
Physics / AAPM

Radiomics -  
Image Derived 
Parameters in 
Multimodality  

Imaging

Pre- 
Symposium 5
Neuroimaging / 

INMiND
Imaging 

Neuroinflammation in 
Neurodegeneration

09:00 -  
09:30

09:30 -  
10:00

09:30 -  
10:00

10:00 -  
10:30

10:00 -  
10:30

10:30 -  
11:00

10:30 -  
11:00

11:00 -  
11:30

 
EANM

Advisory  
Council  
Meeting

11:00 -  
11:30

11:30 -  
12:00

11:30 -  
12:00

12:00 - 
12:30

12:00 - 
12:30

12:30 -  
13:00

12:30 -  
13:00

13:00 - 
13:30 Pre- 

Symposium 6
Cardiovascular / 
Inflammation &  
Infection / ASNC 
Recent Imaging 
Guidelines on 

Myocardial 
Amyloidosis, 

Sarcoidosis and  
Large Vessel  

Vasculitis

Pre- 
Symposium 7

Oncology / Physics
Radiomics, AI and 

Machine Learning in 
Hybrid Imaging

Pre- 
Symposium 8

Oncology / Physics
Alpha- 

Endoradiotherapy in 
Solid Tumours

Pre- 
Symposium 9

Thyroid / Dosimetry
Dosimetry in  

Thyroid Cancer

Pre- 
Symposium 10

Drug Development / 
Neuroimaging
Towards New 

Radiopharmaceuticals 
for Psychiatry

13:00 - 
13:30

13:30 -  
14:00

13:30 -  
14:00

 
EANM

Delegates  
Assembly

14:00 - 
14:30

14:00 - 
14:30

14:30 -  
15:00

14:30 -  
15:00

15:00 - 
15:30

15:00 - 
15:30

15:30 -  
16:00

15:30 -  
16:00

16:00 - 
16:30

16:00 - 
16:30

16:30 -  
17:00

 
EANM

Members 
Assembly

16:30 -  
17:00

17:00 - 
17:30

17:00 - 
17:30

17:30 -  
18:00

17:30 -  
18:00

18:00 - 
18:30

18:00 - 
18:30

19:30 -  
20:30

EANM Opening  
Ceremony

19:30 -  
20:30

Saturday, October 13, 2018

Sunday, October 14, 2018

Plenary Hall Hall 2 Hall 3 Hall 5 Hall X Hall Y Hall 1 Hall 4 Hall 6 Hall 28 Hall A

08:00 -  
08:30

101

CME 1
Inflammation & 

Infection
Fever of  

Unknown Origin

102

Joint  
Symposium 1

Paediatrics / ESPN
The Role of Nuclear 

Medicine in  
Paediatric Febrile UTIs

103

Joint  
Symposium 2
Oncology / EAU
Update on the  

Use of PET/CT in  
Testicular Cancer

104

Technologists‘ 
Opening 
(08:00-08:15)

CTE 1
Technologists/ 

SNMMI
Prostate Cancer  

Imaging and Therapy: 
Tech Guide Launch

105

M2M -   
Featured Session

PRRT -  
Understand &  

Improve

106

Do.MoRe
SPECT-CT

107

Pitfalls &  
Artefacts 1 - 

ICC*
Bone & Joint /  

Paediatrics
Multimodality 

Imaging in  
Sports Medicine

108

Clinical  
Oncology - 
Rapid Fire  

Session
68Ga-PSMA it is!

110

Cardiovascular
From Myocardial 

Perfusion to Plaque 
Imaging

111

e-Poster  
Walk 1 

Oncology
All Around  
Oncology

08:00 -  
08:30

08:30 -  
09:00

08:30 -  
09:00

09:00 -  
09:30

09:00 -  
09:30

09:30 -  
10:00

09:30 -  
10:00

10:00 -  
10:30

201

Plenary 1 
incl. Marie Curie 

Lecture
In Vivo Molecular 

Diagnosis of Cognitive 
Disorders – A Paradigm 

Change

204
(in Plenary Hall)

Plenary 1 incl. Marie 
Curie Lecture
In Vivo Molecular 

Diagnosis of Cognitive 
Disorders: A Paradigm 

Change

10:00 -  
10:30

10:30 -  
11:00

10:30 -  
11:00

11:00 -  
11:30

11:00 -  
11:30

11:30 -  
12:00

301

CME 2
Thyroid

New Guidelines  
in Nuclear  

Thyroidology

302

Joint  
Symposium 3 -  

Interactive
Paediatrics / SIOPEN

Interactive Session  
on Neuroblastoma

303

Joint  
Symposium 4
Cardiovascular /  

ESMI
New Approaches for 

Atherosclerois Imaging

304

CTE 2 -  
Interactive 
Technologists
Radionuclide  
Therapy - A 

Multidisciplinary 
Approach

305

M2M
Therapie Effects, 

Preclinical

306

Do.MoRe
Dosimetry for  

177Lu-DOTA- 
Octreotate  

Therapy

307

Pitfalls &  
Artefacts 2 - 

ICC*
Oncology / Physics
Artefacts in Hybrid 

Imaging

308

Clinical  
Oncology - 
Rapid Fire  

Session
Mix it up, Please!

311

e-Poster  
Walk 2 

M2M
PSMA - e-Walk  

to Success?

11:30 -  
12:00

12:00 -  
12:30

12:00 -  
12:30

12:30 -  
13:00

12:30 -  
13:00

13:00 -  
14:30

Lunch  
Symposium

Lunch  
Symposium

EANM Young  
Daily Forum

Lunch  
Symposium

Lunch  
Symposium

13:00 -  
14:30

14:30 -  
15:00

401

CME 3
Cardiovascular
SPECT or PET?

402

Joint  
Symposium 5
Inflammation &  

Infection /  
Cardiovascular /  

EULAR
Guidelines on  

Vasculitis

403

Joint  
Symposium 6

Oncology / ISNS / EHNS
What is Changing in 
the Sentinel Node 

Procedure?

404a

Mini Course 1 
(14:30-15:30)

Non-Imaging Nuclear 
Medicine Diagnostic

404b

Mini Course 2 
(15:45-16:45)

Lymphoscintigraphy  
and Sentinel Node

404c

Mini Course 3 -  
Interactive  
(17:00 - 18:00)

PET Patient Preparation: 
Pitfalls & Artefacts

405

M2M
PSMA Targeting

406

Do.MoRe
Image Processing / 

Analysis

407

Teaching  
Session 1 -  

ICC*
Neuroimaging

Basics of  
Neuroimaging

408

Special  
Symposium

20 Years of PET/CT  
in Clinical Practice

409

Thyroid
Targeted Imaging of 
Malignant Thyroid 

Tumours

411

e-Poster  
Walk 3 

Do.MoRe
Clinical  

Dosimetry

14:30 -  
15:00

15:00 - 
15:30

15:00 - 
15:30

15:30 -  
16:00

15:30 -  
16:00

16:00 -  
16:30

16:00 -  
16:30

16:30 -  
17:00

501

CME 4
Paediatrics
PET/MR in  

Paediatrics – Sharing 
Experiences

502

Joint  
Symposium 7
Neuroimaging /  

EAN / SNMMI
Clinical Trials in 

Dementia - Expectations 
on Molecular Imaging

503

Joint  
Symposium 8

Oncology / IASLC
New Techniques 
for Diagnosis and 

Prognostication of Lung 
Cancer Patients

505

M2M
PSMA - Expanding 

Effects

506

Do.MoRe
Standardization & 

Calibration

507

Teaching  
Session 2 -  

ICC*
Neuroimaging

Lung Anatomy and 
Patterns of Lung  

Malignancy

508

Clinical  
Oncology

PRRT of  
Neuroendocrine 

Tumours

509

Thyroid
Endocrine  
Oncology

510

Inflammation & 
Infection

New Trends in  
Imaging Infection & 

Inflammation

511

e-Poster  
Walk 4 

Bone & Joint
Scintillating  

Bone Imaging

16:30 -  
17:00

17:00 -  
17:30

17:00 -  
17:30

17:30 -  
18:00

17:30 -  
18:00
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Monday, October 15, 2018

Plenary Hall Hall 2 Hall 3 Hall 5 Hall X Hall Y Hall 1 Hall 4 Hall 6 Hall 28 Hall A

08:00 -  
08:30

601

CME 5
Radiopharmacy /  

EDQM
Validation of 

Radioanalytical  
Methods

602

Joint  
Symposium 9
Inflammation &  
Infection / ESVS
Inside the Aorta:  

Vascular Inflammation, 
Infection and 

Atherosclerosis

603

Joint  
Symposium 10
Oncology / ESMO

Radioisotope Therapies 
in Prostate Cancer and 
Position in Oncological 
Treatment Paradigms

604

Technologists 

Oral  
Presentations 1

605

M2M
It´s All About  

Peptides

606

Do.MoRe
Radiation Exposure & 

Protection

607

Pitfalls &  
Artefacts 3 - 

ICC*
Dosimetry

Advantages and 
Limitations of Voxelized 

Dosimetry for Intra- 
Arterial Liver Therapy

608

Clinical  
Oncology - 
Rapid Fire  

Session
It´s in the Blood!

609

Thyroid
Endocrine  

Molecular Imaging

610

Cardiovascular
Integrating Models in 

MPI - From Injection to 
Interpretation

611

e-Poster  
Walk 5 

Do.MoRe
Instrumentation & 

Data Analysis

08:00 -  
08:30

08:30 -  
09:00

08:30 -  
09:00

09:00 -  
09:30

09:00 -  
09:30

09:30 -  
10:00

09:30 -  
10:00

10:00 -  
10:30

701

Plenary 2
To Do, or Not to Do 

Dosimetry, that is the 
Question

704
(in Plenary Hall)

Plenary 2
To Do, or Not to Do 

Dosimetry, that is the 
Question

10:00 -  
10:30

10:30 -  
11:00

10:30 -  
11:00

11:00 -  
11:30

11:00 -  
11:30

11:30 -  
12:00

801

CME 6
Dosimetry

Alpha Particle  
Dosimetry - When,  

Why and How?

802

Joint  
Symposium 11

Thyroid / ATA
tbc.

803

Joint  
Symposium 12
Oncology / EORTC

Integrating  
PET into RECIST

804
(in Rooms 31-34)

Technologists
Technologist  

e-Poster Walks 1-4

806

Do.MoRe
Reconstruction

807

Pitfalls &  
Artefacts 4 - 

ICC*
Neuroimaging / 

Physics
Amyloid Imaging

808

Clinical  
Oncology - 
Rapid Fire  

Session
GIT up!

809

Special Session
Tomorrow‘s  

Experts Session
Best-Ranked Papers 
from the Under-30s

11:30 -  
12:00

12:00 -  
12:30

12:00 -  
12:30

12:30 -  
13:00

12:30 -  
13:00

13:00 -  
14:30

Lunch  
Symposium

Lunch  
Symposium

EANM Young  
Daily Forum

Lunch  
Symposium

Lunch  
Symposium

13:00 -  
14:30

14:30 -  
15:00

901

CME 7
Radiation Protection / 

Paediatrics
Optimization of Diagnostic 
Reference Levels in Hybrid 

Imaging in Paediatric 
Nuclear Medicine

902

Joint  
Symposium 13

Neuroimaging / Drug 
Development / ECNP

Imaging 
Phosphodiesterases 
(PDEs) - Targets for  
Drug Development

903

Joint  
Symposium 14
Oncology / EHA
PET/CT Guided  

Treatment in Hodgkin 
Lymphoma

904

CTE 3 
Technologists /  
Neuroimaging

Nuclear Medicine 
Imaging in Dementia

905

M2M
Antibodies & Peptides: 

Let´s Modify!

906

Do.MoRe
Dosimetry in  

PSMA Therapy -  
What is the Benefit?

907

Teaching  
Session 3  -  

ICC*
ESMIT – Modern 

Insight in Medical 
Education

909

Thyroid
Radioiodine Therapy 

of Benign Thyroid 
Diseases

910

Joint  
Symposium 29
Radiopharmacy / 

Dosimetry / Radiation 
Protection / EMA

tbc.

911

e-Poster  
Walk 6 

Cardiovascular
Different Aspects 
of Cardiovascular 

Imaging I

14:30 -  
15:00

15:00 - 
15:30

15:00 - 
15:30

15:30 -  
16:00

15:30 -  
16:00

16:00 -  
16:30

16:00 -  
16:30

16:30 -  
17:00

1001

CME 8
Oncology

Different Strategies  
in the Management  

of Hepatic Metastases 
in NEN

1002

Joint  
Symposium 15
Cardiovascular /  

ASNC
Detecting Cardiac 

Microvascular  
Disease with PET

1003

Joint  
Symposium 16

Physics / EFOMP / ESR
Dedicated and  

Low Dose Molecular 
Imaging

1004

CTE 4 
Technologists

Latest Development  
in PET/MR

1005

M2M
Antibodies and 
 their Fragments

1006

Do.MoRe
Alpha-Particle  

Emitter Dosimetry

1007

Teaching  
Session 4  -  

ICC*
Lung TNM 8 and  
Function of the  

Lung MDM

1008

Clinical  
Oncology

PSMA Ligand  
Therapy of  

Prostate Cancer

1009

Thyroid
Thyroid Cancer -  

From Pathology to  
Personalized  

Treatment

1010

Neuroimaging - 
Rapid Fire  

Session
Cognitive Impairment 
& Neuro-Degeneration

1011

e-Poster  
Walk 7 

Inflammation & 
Infection

Infection &  
Inflammation

16:30 -  
17:00

17:00 -  
17:30

17:00 -  
17:30

17:30 -  
18:00

17:30 -  
18:00
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Plenary Hall Hall 2 Hall 3 Hall 5 Hall X Hall Y Hall 1 Hall 4 Hall 6 Hall 28 Hall A

08:00 -  
08:30

1101

CME 9
Translational Molecular 

Imaging & Therapy / 
Oncology

Imaging Targets for 
Cancer Immunotherapy

1102

Joint  
Symposium 17
Dosimetry / ICRU

Target Practice 
- Conditions for 

Personalized Treatment 
Planning in  

Radionuclide Therapy

1103

Joint  
Symposium 18
Oncology / JSNM

Targeted Alpha  
Therapy - Prospect of 

Networking, Partnership, 
and Logistics

1104

Technologists 

Oral  
Presentations 2

1105

M2M
AD-PD -  

It‘s in the brain!

1106

Do.MoRe
Data Analysis -  

Neurology

1107

Pitfalls &  
Artefacts 5 - 

ICC*
Thyroid

Pitfalls in Parathyroid 
Detection with Nuclear 

Medicine Imaging

1108

Clinical  
Oncology - 
Rapid Fire  

Session
Prostate - Not Just 

68Ga-PSMA

1109

Other Clinical 
Studies

Non Oncology

1110

Cardiovascular
Myocardial Imaging 
with SPECT and PET

1111

e-Poster  
Walk 8 

Paediatrics / Other 
Clinical Studies

Joint Paediatrics / 
Other Clinical  

Studies

08:00 -  
08:30

08:30 -  
09:00

08:30 -  
09:00

09:00 -  
09:30

09:00 -  
09:30

09:30 -  
10:00

09:30 -  
10:00

10:00 -  
10:30

1201

Plenary 3
The Fascinating  

World of Molecules

1204
(in Plenary Hall)

Plenary 3
The Fascinating  

World of Molecules

10:00 -  
10:30

10:30 -  
11:00

10:30 -  
11:00

11:00 -  
11:30

11:00 -  
11:30

11:30 -  
12:00

1301

CME 10 -  
Interactive
Bone & Joint

How Much Radiology  
Do We Need in Bone  

and Joint Multi- 
Modality Imaging?

1302

Joint  
Symposium 19

Neuroimaging / EANO
Meningioma

1303

Joint  
Symposium 20
Cardiovascular / 

EACVI 
Quantification  
of Myocardial  

Blood Flow

1304

Technologists 

Oral  
Presentations 3

1305

M2M
Therapie Effects -  

α Emitters and PDT

1306

Do.MoRe - 
Rapid Fire  

Session
Quantification &  

Data Analysis

1307

Pitfalls &  
Artefacts 6 - 

ICC*
Translational 

Molecular Imaging  
& Therapy

Is this Uptake 
Pathological or is it  
Due to Excretion?

1308

Clinical  
Oncology - 
Rapid Fire  

Session
Lung! Lung! Lung!

1309

Thyroid -  
Featured Session
Thyroid Scintigraphy - 

An Evergreen

1311

e-Poster  
Walk 9 

Neuroimaging
Neuroimaging

11:30 -  
12:00

12:00 -  
12:30

12:00 -  
12:30

12:30 -  
13:00

12:30 -  
13:00

13:00 -  
14:30

Lunch  
Symposium

EANM Young  
Daily Forum

13:00 -  
14:30

14:30 -  
15:00

1401

CME 11
Oncology
Update on  

PET/MR in Oncology

1402

Joint  
Symposium 21

Translational Molecular 
Imaging & Therapy 

/ AHA
Imaging Early 

Remodelling in 
Cardiomyopathies -  
From Preclinical to 

Clinical

1403

Joint  
Symposium 22

Thyroid / ETA /  
EUGOGO

Treatment of Graves‘ 
Disease (GD) in the 
Presence of Graves‘ 

Ophthalmopathy (GO)

1404

CTE 5 
Technologists /  

ESTRO
PET/CT Radiotherapy 
Planning in Head &
Neck Malignancies

1406

Do.MoRe
Dosimetry  

Methodologies -  
From Images to  
Absorbed Dose

1407

Teaching  
Session 5  -  

ICC*
Radiopharmacy

Nanomedicine and 
Radiopharmaceuticals

1408

Clinical  
Oncology

Radioligand Therapy 
of Neuroendocrine 
Tumours - Safety & 

Toxicity

1410

Paediatrics
Paediatrics

1411

e-Poster  
Walk 10 

M2M
Quality Control & 

Radiopharmaceutical 
Aspects 

14:30 -  
15:00

15:00 - 
15:30

15:00 - 
15:30

15:30 -  
16:00

15:30 -  
16:00

16:00 -  
16:30

16:00 -  
16:30

16:30 -  
17:00

1501

CME 12
Oncology

PET Guided 
Biopsy

1502

Joint  
Symposium 23

EANM/EARL
New Developments  
of EANM Oncology 

PET/CT Guidelines and 
Update of the EARL 

Accreditation Standards

1503

Joint  
Symposium 24
Thyroid / ETA-CRN

Molecular Mechanism 
of Iodine Resistance 

and Their Clinical 
Implications

1504

CTE 6 - 
Interactive 
Technologists
Renal Imaging

1505

M2M
Novel Tracers in 

Oncology

1506

Do.MoRe
Treatment  

Planning for Y-90  
Radioembolisation 

Therapy

1507

Teaching  
Session 6  -  

ICC*
Lung Cancer 

Interactive Session 
Testing your 

Knowledge with  
Live Cases

1508

Clinical  
Oncology - 
Rapid Fire  

Session
 In the Air and Beyond

1510

Cardiovascular
Myocardial Imaging 

- New Developments 
with CZT-Cameras

1511

e-Poster  
Walk 11 

Clinical  
Oncology

Oncology Mixer 

16:30 -  
17:00

17:00 -  
17:30

17:00 -  
17:30

17:30 -  
18:00

17:30 -  
18:00
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Plenary Hall Hall 2 Hall 3 Hall 5 Hall X Hall Y Hall 1 Hall 4 Hall 6 Hall 28 Hall A

08:00 -  
08:30

1601

CME 13
Neuroimaging /  
Cardiovascular

Myocardial 123I-mIBG 
Imaging in Neurology 
– Is it Ready for Prime 

Time?

1602

Joint  
Symposium 25

Radiation Protection 
/ Dosimetry / Thyroid 

/ ICRP
Risk Estimates for 

Patients Undergoing 
Molecular Radionuclide 

Therapy

1603

Joint  
Symposium 26

Translational Molecular 
Imaging & Therapy 

/ IFCARS
Computer Assisted 

Image and Radioguided 
Intervention in Surgery 

and Radiology

1605

M2M
Neuroinflammation & 

Brain Imaging

1606

Do.MoRe
PET-CT & PET-MR

1607

Pitfalls &  
Artefacts 7 - 

ICC*
Oncology

PSMA Therapy

1608

Clinical  
Oncology - 
Rapid Fire  

Session
Women ONLY!

1611

e-Poster  
Walk 12 

Cardiovascular
Different Aspects 
of Cardiovascular 

Imaging II

08:00 -  
08:30

08:30 -  
09:00

08:30 -  
09:00

09:00 -  
09:30

09:00 -  
09:30

09:30 -  
10:00

09:30 -  
10:00

10:00 -  
10:30

1701

CME 14
Physics /  

Dosimetry
Quantitative 

Multimodality  
Imaging

1702

Joint  
Symposium 27
Cardiovascular /  

EACVI
The Potential of Dual 
Isotope Imaging in 
Nuclear Cardiology

1703

Joint  
Symposium 28
Oncology / ESTRO

PET/CT for  
Radiotherapy  

Planning

1704

CTE 7 -  
Interactive 

Technologists /  
Thyroid

Thyroid Imaging  
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Oral Sessions 
 

PS1 Saturday, October 13, 2018, 09:00 - 12:00, Hall 2

Pre-Congress Symposium 1 - Radiopharmacy / Drug 
Development: Clinical Trial Regulations

PS01 
Clinical Trials and GCP
S. Embacher-Aichhorn; Medical University Innsbruck, CTC, 
Innsbruck, AUSTRIA.

PS02
Requirements for Radiopharmaceuticals as IMPS in Clinical 
Trials
I. Peñuelas; Clinica Universidad de Navara, Radiopharmacy Unit, 
Nuclear Medicine Department, Madrid, SPAIN.

PS03
Radiopharmaceuticals and Clinical Trials in Europe: 
Chances and Challenges
C. Decristoforo; Medical University Innsbruck, CTC, Innsbruck, 
AUSTRIA.

PS05
Regulamention of Radiopharmaceutical Preparations for 
Clinical Trials in EU Countries
C. Rossetti; Niguarda Hospital, Nuclear Medicine, Milan, ITALY.

PS06
Clinical Trials with Radiopharmaceuticals in Collaboration 
with Pharma Industry
D. Vugts; VU University Medical Center, Dept of Radiology & 
Nuclear Medicine, Amsterdam, NETHERLANDS.

PS07
Implications of the Updated Clinical Trial Regulation (EU 
Reg 536/2014) for the Research on Radiopharmaceuticals 
in a CRO Setting
H. Bergmann; Director Medical Writing, ABX-CRO advanced 
pharmaceutical services Forschungsgesellschaft mbH, Dresden, 
GERMANY.

PS2 Saturday, October 13, 2018, 09:00 - 12:00, Hall 3

Pre-Congress Symposium 2 - Bone & Joint / Oncology 
/ GEMO: Nuclear Medicine Management of Bone 
Metastases in the Era of Targeted Treatments

PS09
Bone Oncologist’s View - Bone Metastases Therapies in the 
Era of Targeted Treatments
P. Clézardin; INSERM Laboratory “Pathophysiology, Diagnosis & 
Treatments of Bone Diseases”, Lyon, FRANCE.

PS10
Pathologist’s View - Bone Response and Molecular Targets 
for Imaging
J.-M. Guinebretière; Pathology Department, Institut Curie, Site 
Hôpital René Huguenin, Saint-Cloud, FRANCE.

PS11
Bone Targeted Tracers
F. Paycha; Service de Medecine Nucleaire, Hopital Lariboisiere, 
Paris, FRANCE.

PS13
Tumour Targeted Tracers
M. Beheshti; PET - CT Center, Linz, AUSTRIA.

PS14
Quantification
T. Kuwert; Clinic of Nuclear Medicine, University of Erlangen-
Nürnberg, Erlangen, GERMANY.

PS15
See the Forest for the Trees - RECIST, PERCIST, iRECIST, and 
PCWG-2?
E. Lopci; Nuclear Medicine department, Humanitas Clinical and 
Research Hospital, Milan, ITALY.

PS3 Saturday, October 13, 2018, 09:00 - 12:00, Hall X

Pre-Congress Symposium 3 - Translational Molecular 
Imaging & Therapy: The Role of Molecular Imaging in 
Radiation Oncology

PS16
Radiation Treatment Planning Using PET and Multimodal 
Imaging
L. Specht; Rigshospitalet, University of Copenhagen, Department 
of Oncology, Copenhagen, DENMARK.

PS17
Early Response Assessment in Radiation Therapy
R. Hustinx; University Hospital Center of Liege, Department of 
Nuclear Medicine and Oncology Imaging, Department of Medical 
Physics, Liège, BELGIUM.

PS18
Technology Development in Molecular Imaging Guided 
Radiotherapy
D. Jaffray; Institute of Biomaterials & Biomedical Engineering, 
University of Toronto, Department of Radiation Oncology, 
Department of Medical Biophysics, Toronto, CANADA.

PS20
Radiomics for Response Prediction in Radiation Oncology
M. Hatt; Institute of Health & Clinical Sciences, Brest, FRANCE.
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PS21
Hypoxia and Resistance to Radiation Therapy
B. Cornelissen; CRUK/MRC Oxford Institute for Radiation Oncology, 
University of Oxford, Department of Oncology, Oxford, UNITED 
KINGDOM.

PS22
Dose Painting by Hypoxia Imaging
J. Kotzerke; Universitätsklinikum Carl Gustav Carus an der 
Technischen Universität Dresden, Dresden, GERMANY.

PS4 Saturday, October 13, 2018, 09:00 - 12:00, Hall Y

Pre-Congress Symposium 4 – Physics / AAPM: 
Radiomics - Image Derived Parameters in 
Multimodality Imaging

PS24
Basic Principles of Radiomics in Multimodality Imaging
M. Hatt; Institute of Health & Clinical Sciences, Brest, FRANCE.

PS26
Radiomics - Robustness, Reproducibility, Standardisation
A. Zwanenburg; OncoRay-Center for Radiation Research in 
Oncology, Dresden, GERMANY.

PS29
Radiomics Based Multi-Parametric Modeling - The Role of 
Data Mining / Machine Learning
I. El Naqa; Michigan Medical School, Radiation Oncology, Physics 
Department, Michigan, UNITED STATES OF AMERICA.

PS31
Potential Role of Radiomics in Clinical Multimodality 
Imaging Based Research
C. Cheze Le Rest; University of Poitiers, Faculty of Medicine, Poitiers, 
FRANCE.

PS5 Saturday, October 13, 2018, 09:00 - 12:00, Hall 28

Pre-Congress Symposium 5 - Neuroimaging / INMiND: 
Imaging Neuroinflammation in Neurodegeneration

PS33
Target Identification
A. M. Villa; University of Milan, Center of Excellence on 
Neurodegenerative Diseases and Department of Pharmacological 
and Biomolecular Sciences, Milan, ITALY.

PS34
Ligand Development
B. Windhorst; VU University Medical Center, Department of 
Radiology & Nuclear Medicine, Amsterdam, NETHERLANDS.

PS35
Quantification
R. Boellaard; VU University Medical Centre, Radiology and Nuclear 
Medicine, Amsterdam, NETHERLANDS.

PS37
Preclinical Studies
H. Boutin; The University of Manchester, Wolfson Molecular 
Imaging Centre, Manchester, UNITED KINGDOM.

PS38
Clinical Studies
A. Jacobs; University of Münster, European Institute of Molecular 
Imaging, Münster, GERMANY.

PS6 Saturday, October 13, 2018, 13:00 - 16:00, Hall 2

Pre-Congress Symposium 6 - Cardiovascular / 
Inflammation & Infection / ASNC: Recent Imaging 
Guidelines on Myocardial Amyloidosis, Sarcoidosis and 
Large Vessel Vasculitis

PS40
Basis of Myocardial Metabolic Imaging
R. R. Russell; Rhode Island Cardiovascular Institute, Rhode Island 
Hospital, The Warren Alpert Medical School of Brown University, 
Providence, UNITED STATES OF AMERICA.

PS41
Myocardial Amyloidosis - Clinical Perspective
P. Soman; Division of Cardiology and The Heart and Vascular 
Institute, University of Pittsburgh Medical Center, Pittsburgh, 
UNITED STATES OF AMERICA.

PS42
Myocardial Amyloidosis - Imaging Guideline
S. Dorbala; Cardiovascular Imaging Program, Departments of 
Medicine (Cardiovascular Division) and Radiology, Brigham and 
Women’s Hospital, Harvard Medical School, Boston, UNITED STATES 
OF AMERICA.

PS43
Myocardial Sarcoidosis - Clinical Perspective
R. Blankstein; Cardiovascular Imaging Program, Departments of 
Medicine (Cardiovascular Division) and Radiology, Brigham and 
Women’s Hospital, Harvard Medical School, Boston, UNITED STATES 
OF AMERICA.

PS45
Myocardial Sarcoidosis - Imaging Guideline
O. Gheysens; Department of Nuclear Medicine and Molecular 
Imaging, University Hospitals Leuven, Department of Imaging and 
Pathology, KU Leuven, Leuven, BELGIUM.
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PS46
Large Vessel Vasculitis - Clinical Perspective
D. Blockmans; General Internal Medicine Department, University 
Hospitals Leuven Leuven, Leuven, BELGIUM.

PS47
Large Vessel Vasculitis - Imaging Guideline
R. Slart; Department of Nuclear Medicine and Molecular Imaging, 
University of Groningen, University Medical Center Groningen, 
Groningen, NETHERLANDS.

PS7 Saturday, October 13, 2018, 13:00 - 16:00, Hall 3

Pre-Congress Symposium 7 - Oncology / Physics: 
Radiomics, AI and Machine Learning in Hybrid 
Imaging

PS49
Radiomics, Radiogenomics, AI, Deep-Learning and 
Machine Learning - Definitions and Imaging Applications
A. Boss; University Hospital Zurich, Dept. of Diagnostic and 
Interventional Radiology, Zurich, SWITZERLAND.

PS50
Basic Principles of Radiomics and Machine Learning - What 
Every Imaging Person should Have Understood by Now
D. Visvikis; National Institute of Health and Clinical Science, 
Director Research INSERM, Brest, FRANCE.

PS51
PET-Radiomics - How to Compete with Morphological 
Imaging
R. Hustinx; University Hospital Center of Liege, Department of 
Nuclear Medicine and Oncology Imaging, Department of Medical 
Physics, Liège, BELGIUM.

PS53
Radiomics and Machine Learning in CT - Oncological 
Applications
S. Tanadini-Lang; University Hospital Zurich, Dept. Radiation 
Oncology, Zurich, SWITZERLAND.

PS54
Radiomics and Machine Learning in MRI - Oncological 
Applications
V. Goh; King’s College London, Dept. Cancer Imaging, London, 
UNITED KINGDOM.

PS55
Future Applications for Radiomics, Machine Learning and 
AI in Hybrid Imaging
I. Jurisica; Krembil Research Institute, UHN and University of 
Toronto, Toronto, CANADA.

PS8 Saturday, October 13, 2018, 13:00 - 16:00, Hall X

Pre-Congress Symposium 8 - Oncology / Physics: 
Alpha-Endoradiotherapy in Solid Tumours

PS56
When do we need Endoradiotherapy, if any?
P. Albers; Dept. of Urology, University Hospital Düsseldorf, 
Düsseldorf, GERMANY.

PS57
Tracer Development: When is Specific Specific?
J. Babich; Radiopharmaceutical Sciences in Radiology, Weil/
Cornell College, New York, UNITED STATES OF AMERICA.

PS58
Production of Alpha Emitting Isotopes: Can we get Enough?
F. Haddad; Arronax Nantes and University of Nantes, Nantes, 
FRANCE.

PS59
Radio-Hybrid Ligands: Is there an All-Purpose Tracer?
H.-J. Wester; Pharmaceutical Radiochemistry, TU Munich, Munich, 
GERMANY.

PS61
Alpha-Radioimmunotherapy, Bigger or Better?
M. Chérel; Centre de Recherche en Cancérologie et Immunologie 
Nantes-Angers, University of Nantes, Nantes, FRANCE.

PS62
Endoradiotherapy with Alpha Emitters in NET and Prostate 
Cancer - Looking for the All-Purpose Isotope
C. Kratochwil; Dept. of Nuclear Medicine University Hospital 
Heidelberg, Heidelberg, GERMANY.

PS63
Microenvironmental Reactions in Irradiated Tumours and 
their Use for Combination Therapy
F. Herrera; Department of Oncology, University Hospital of 
Lausanne (CHUV), Lausanne, SWITZERLAND .

PS9 Saturday, October 13, 2018, 13:00 - 16:00, Hall Y

Pre-Congress Symposium 9 - Thyroid / Dosimetry: 
Dosimetry in Thyroid Cancer

PS65
Terms & Terminology - The Martinique Principles
M. Luster; Universitätklinikum Marburg, Nuclear Medicine, 
Marburg, GERMANY.

PS66
I-131 Therapy of Advanced DTC - Clinical Considerations
L. Giovanella; Oncology Institute of Southern Switzerland, Nuclear 
Medicine and PET Centre, Bellinzona, SWITZERLAND.
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PS67
Dosimetry in DTC - Physical Considerations and 
Procedures
M. Lassmann; University Hospital Würzburg, Department of 
Nuclear Medicine, Würzburg, GERMANY.

PS69
Pro and Con Discussion - Dosimetrically Determined 
Activities in Advanced DTC - Pro
D. Deandreis; University Hospital Turin, Department of Nuclear 
Medicine, Torino, ITALY.

PS70
Pro and Con Discussion - Dosimetrically Determined 
Activities in Advanced DTC - Con
F. Verburg; University Hospital Marburg, Department of Nuclear 
Medicine, Marburg, GERMANY.

PS10 Saturday, October 13, 2018, 13:00 - 16:00, Hall 28

Pre-Congress Symposium 10 - Drug Development / 
Neuroimaging: Towards New Radiopharmaceuticals 
for Psychiatry

PS72
Is There Still a Place for PET Neuroimaging in the 
Understanding of Psychiatric Diseases?
I. Rabiner; Imanova - Centre for Imaging Sciences, London, UNITED 
KINGDOM.

PS73
Contributions of PET Imaging of ABC Transporters at the 
Blood-Brain Barrier to the Evaluation of Psychotropic 
Drugs
N. Tournier; CEA-Service Hospitalier Frédéric Joliot, Orsay, FRANCE.

PS74
Imaging of Serotonin Neurotransmission in Psychiatry
R. Lanzenberger; Medical University of Vienna, Neuroimaging 
Labs, Vienna, AUSTRIA.

PS76
Metabotropic Glutamate Receptor Imaging in Psychiatry
K. van Laere; KU Leuven, Nuclear Medicine Department, Leuven, 
BELGIUM.

PS77
What can PET Imaging of Synaptic Density Contribute to 
the Understanding of Neuropsychiatric Pathologies?
E. Salmon; University of Liège, Cyclotron Research Centre, Liège, 
BELGIUM.

101 Sunday, October 14, 2018, 08:00 - 09:30, Plenary Hall

CME 1 - Inflammation & Infection: Fever of Unknown 
Origin

OP-002
The Infectiologist’s Point of View
A. McGregor; Department of Infectious Diseases and Tropical 
Medicine, Northwick Park Hospital, London & Faculty of Medicine, 
Imperial College London, London, UNITED KINGDOM.

OP-003
Role of Nuclear Medicine in FUO Diagnosis: When and 
How to Use WBC Scintigraphy
E. Lazzeri; Regional Center of Nuclear Medicine, Azienda 
Ospedaliero-Universitaria Pisana, Pisa, ITALY.

OP-004
Role of Nuclear Medicine in FUO Diagnosis: When and 
How to Use FDG-PET
L.-F. de Geus-Oei; Leiden University, Leiden, NETHERLANDS.

102 Sunday, October 14, 2018, 08:00 - 09:30, Hall 2

Joint Symposium 1 - Paediatrics / ESPN: The Role of 
Nuclear Medicine in Paediatric Febrile UTIs

OP-006
Imaging Role and Impact on Management of Paediatric 
Febrile UTIs
P. Calhau; Hospital Garcia de Horta, Pediatric Department, 
Almada, PORTUGAL.

OP-007
Cortical Renal Scintigraphy with DMSA in Paediatric 
Febrile UTIs: Established Use and Future Developments
I. Roca Bielsa; Hopital Vall D’Hebron, Nuclear Medicine, Barcelona, 
SPAIN.

OP-008
Radionuclides Studies for Vesico-Ureteric Reflux: What, 
Why, When
D. de Palma; ASST-settelaghi, Nuclear Medicine, Varese, ITALY.

103 Sunday, October 14, 2018, 08:00 - 09:30, Hall 3

Joint Symposium 2 - Oncology / EAU: Update on the 
Use of PET/CT in Testicular Cancer

OP-009
Clinical Impact of FDG PET/CT in Germ Cell Tumours - The 
Urologist’s Point of View
J. Walz; Institut Paoli Calmette, Urology, Marseille, FRANCE.



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S12

OP-010
Update on FDG PET/CT for Staging and Restaging of 
Seminomas
Y. Loriot; Oncology Department, Gustave Roussy Institute, Paris, 
FRANCE.

OP-011
Current Status and Future Trends of PET/CT in 
NonSeminomatous Germ Cell Tumours
N. Aide; Service de Médecine Nucléaire, Centre Régional de lutte 
contre le cancer François Baclesse, Caen, FRANCE.

OP-012
Take Home Message
J. Walz; Institut Paoli Calmette, Urology, Marseille, FRANCE.

OP-013
Take Home Message
M. Beheshti; PET - CT Center, Linz, AUSTRIA.

104 Sunday, October 14, 2018, 08:00 - 09:45, Hall 5

CTE 1 - Technologists / SNMMI: Prostate Cancer 
Imaging and Therapy: Tech Guide Launch

OP-015
PET-CT Procedures Based on F-18 tracers in Prostate 
Cancer
D. Gilmore; Regis College, Medical Imaging, Boston, UNITED 
STATES OF AMERICA.

OP-016
The Management of a Prostate Cancer Patient
M. C. Attard; Isala Kliniek, Nuclear Medicine Department, Zwolle, 
NETHERLANDS.

OP-017
Future Perspectives and Pre-Clinical Studies in Prostate 
Cancer
L. Evangelista; Nuclear Medicine and Molecular Imaging Unit, 
Veneto Institute of Oncology, Padova, ITALY.

105 Sunday, October 14, 2018, 08:00 - 09:00, Hall X

M2M - Featured Session: PRRT - Understand & Improve

OP-018
PRRT - Understand & Improve
M. De Jong; Erasmus MC Rotterdam, Department of Nuclear 
Medicine, Rotterdam, NETHERLANDS.

OP-019
Efficacy of 67Cu-SARTATE targeted therapy in somatostatin 
receptor expressing tumours in mice
E. M. van Dam1, B. E. Rogers2, N. Bandara2, D. Tran2, C. Mpoy2, 

G. Gaehle2, C. M. Jeffery1, J. L. Stoner3, M. J. Harris1; 1Clarity 
Pharmaceuticals, Eveleigh, AUSTRALIA, 2Washington University, St 
Louis, MO, UNITED STATES OF AMERICA, 3Idaho Accelerator Center, 
Pocatello, ID, UNITED STATES OF AMERICA.

Introduction: Copper radionuclides have long been touted as 
an ideal pairing for theranostic PRRT. Whereas copper-64 (64Cu) 
is a positron-emitter with a good half-life (12.7 h) for use with 
peptides for PET imaging, copper-67 (67Cu) is a therapeutic ra-
dionuclide that has recently been able to be produced in suffi-
cient quantities for clinical use and has a half-life (2.6 days) that 
makes it suitable for repeat dose studies. A first-in-human PET 
imaging trial using 64Cu-MeCOSar-octreotate (64Cu-SARTATE) to 
diagnose SSTR expressing NETs has been completed. Projected 
dosimetry estimates for a therapeutic dose of 67Cu-SARTATE 
suggested repeat administrations of 67Cu-SARTATE can safely 
be given to patients. However, preclinical data on the efficacy 
of fractionated dosing of 67Cu-SARTATE is lacking. This study 
aims to determine the optimal dosing regime of 67Cu-SARTATE 
in a therapeutic mouse model, varying dose levels, frequency, 
and timing of administration, to gain insight in the optimal do-
sing regime for 67Cu-SARTATE in patients. Methods: Mice were 
inoculated subcutaneously with A427#7 cells, a cell line that 
stably overexpresses SSTR2. Once tumours reached ~100mm3, 
mice were randomised into treatment groups. Mice received 
either saline, 67Cu-SARTATE or 177Lu-DOTA-octreotate (Lutat-
hera). Tumour volume and body weight was monitored thrice 
weekly. Mice were euthanized once tumours reached a volume 
of 4000 mm3. Tumour volume (mm3) was calculated as length 
(mm) x width (mm) x width (mm)/2. Administered activity range 
of 67Cu-SARTATE or Lutathera was from 5 to 55 MBq. Results: 
The results of the 67Cu-SARTATE dose escalation efficacy study in 
tumour bearing mice showed all dose levels were well tolerated 
and no toxicity was observed in any of the groups as assessed 
by general monitoring of body weight changes. The tumour 
growth inhibition (TGI) as measured on day 16 after treatment 
ranged from 45% at 10 MBq of 67Cu-SARTATE to 90% at 55 MBq 
of 67Cu-SARTATE. In a second study, the efficacy of fractionated 
administration of 67Cu-SARTATE was assessed. 67Cu-SARTATE 
was administered at 30 MBq at a single dose on day 1, or as 
15 MBq administered on day 1 and 8, or day 1 and 15. There 
was no significant difference in TGI as measured on day 23, the 
last day all control mice were alive, between the 3 treatment 
groups and ranged between 86 and 95%. No significant diffe-
rences between SARTATE and Lutathera treatments were obser-
ved. Conclusions: 67Cu-SARTATE has a good efficacy profile and 
shows promise as a therapeutic agent to treat SSTR2 expressing 
cancers.

OP-020
Potentiating 177Lu-DOTATATE Therapy By HSP90 Inhibition 
- First In Vivo Study
S. Lundsten, D. Spiegelberg, N. Raval, B. Stenerlöw, M. Nestor; 
Uppsala University, Uppsala, SWEDEN.

Aim: 177Lu-DOTATATE is approved for therapy of gastroenter-
opancreatic neuroendocrine tumors and has exhibited impres-
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sive treatment in the clinic. Onalespib, an HSP90-inhibitor, is cur-
rently in clinical trials and previous studies with the compound 
demonstrated radiosensitizing effects. The aim of this study was 
to investigate potential radiosensitizing effects and toxicity pro-
files of 177Lu-DOTATATE together with Onalespib. Methods: Ef-
fects of Onalespib and/or 177Lu-DOTATATE were initially assessed 
in somatostatin receptor (SSTR) positive and negative cell lines 
grown in 3D tumor spheroids. Biodistribution of 177Lu-DOTATATE 
was assessed in SSTR positive and negative tumor xenografts. 
An in vivo therapy study with SSTR positive xenografted tu-
mors was performed where tumor growth, metastatic burden 
and toxicity was monitored over time. Metastatic burden was 
monitored by regularly weighing animals, assessing morpho-
logy of organs post-mortem and SPECT/CT imaging to detect 
SSTR positive lesions. Immunohistochemistry of critical organs 
and tumors was used to assess short- and long-term toxicity 
and response to therapy. Results and discussion: In vitro as-
says displayed synergistic effects of combining Onalespib and 
177Lu-DOTATATE. Biodistribution demonstrated high and specific 
uptake of 177Lu-DOTATATE in SSTR positive tumors, significantly 
higher than in SSTR negative tumors. The therapeutic study re-
sulted in significantly reduced tumor growth in the 177Lu-DOTA-
TATE and combination groups, with best effect in the combina-
tion group. Animal weights indicated no overlapping toxicities. 
SPECT/CT imaging verified high and specific 177Lu-DOTATATE 
uptake in SSTR positive tumors, independent of Onalespib 
treatment. Conclusions: This first in vivo study of Onalespib as 
177Lu-DOTATATE radiosensitizer displays promising results, with 
reduced tumor growth and low toxicity. This approach could 
lead to more effective 177Lu-DOTATATE treatments, potentially 
also reducing radiation exposure and undesirable side effects 
in normal tissues. By further understanding the mechanisms be-
hind this radiosensitizing effect, the treatment regime can be 
further optimized.

OP-021
Mapping the Radiobiology of Targeted Radionuclide 
Therapy in an in vivo Model for Neuroendocrine Cancer
D. Feijtel, G. N. Doeswijk, N. S. Verkaik, J. C. Haeck, M. C. Clahsen-
van Groningen, M. W. Konijnenberg, D. C. van Gent, M. de Jong, J. 
Nonnekens; Erasmus MC, Rotterdam, NETHERLANDS.

Aim: Neuroendocrine tumors (NETs) are a relatively rare form of 
cancer. However, patients are often presented with metastases, 
making resection as a treatment strategy alone insufficient. In 
the clinic, localization of NETs has been assessed by targeting 
the highly expressed somatostatin receptor subtype 2 (SSTR2) 
on NET cells, with radiolabeled somatostatin analogues. By 
radiolabeling these analogues (e.g. DOTA-(Tyr3)-octreotate 
(DOTA-TATE)) with DNA-damaging radionuclides, this imaging 
modality has been transformed into a strategy to treat the di-
sease: peptide receptor radionuclide therapy (PRRT). PRRT with 
Lutetium-177-DOTA-TATE proves effective in improving both 
progression-free and overall survival and quality of life. To fur-
ther increase the therapeutic efficacy, we set out to deepen the 
current knowledge on the effects of PRRT on the tumor and 
dose-limiting organs (bone marrow and kidney). Materials and 

methods: NCI-H69, a small cell lung cancer cell line that highly 
expresses SSTR2 was treated in vitro with 1MBq/mL 177Lu-DO-
TA-TATE (molar activity 18.5MBq/0.5μg), after which cytospins 
were assessed for DNA damage markers on multiple timepo-
ints. DNA double strand break (DSB) induction was observed 
using 53BP1, γH2AX and RAD51 immunofluorescent stainings. 
NCI-H69 cells were also engrafted subcutaneously on BALB/c-
nude mice to assess the 177Lu-DOTA-TATE response in vivo. 
Mice were treated with 30MBq/mouse177Lu-DOTA-TATE (molar 
activity 30MBq/0,5μg), euthanized at different time points until 
14 days post-treatment, and tumors, bone marrow and kidneys 
were isolated for DNA damage response (DDR) analyses. Re-
sults: Following PRRT we observed differential intensity in DNA 
damage signaling and subsequent repair in a time-dependent 
manner. Contrasting the homogeneity of SSTR2 receptor dis-
tribution, we observed intra-tumoral heterogeneity in terms of 
apoptosis and activation of the DDR machinery. The peak of DSB 
repair was observed at two days after treatment. Resolve of the-
se DSBs are, at least in part, be conveyed by homologous repair, 
as we observed RAD51 focus formation. Interestingly, acute, but 
transient damage was observed in bone marrow and kidneys. 
Possible late effects have not been studied. Conclusion: In this 
study we investigated the radiobiology of PRRT in a preclinical 
setting on a (sub)cellular level. Our results will contribute to a 
better understanding of the effects of PRRT on its target and 
healthy tissue. Repair of DNA damage during the exposure by 
PRRT forms a crucial element in delivering an efficacious thera-
py while keeping damage to normal organs controllable. This 
might potentiate future patient treatment by revealing novel 
therapeutic windows. If and how intra-tumoral heterogeneity 
might influence therapy response warrants further investiga-
tion.

OP-022
Understanding The Radiobiology Of Targeted 
Radionuclide Therapy With 177lu-dotatate 
W. Delbart, Z. Wimana, M. Vercruyssen, N. Meuleman, G. Ghanem, 
P. Flamen; Jules Bordet Institute, Brussels, BELGIUM.

Aim: Several mechanisms affecting radiosensitivity have been 
investigated, namely proliferation rate, metabolism, cell cycle, 
DNA repair, the degree of chromatin compaction and oxidati-
ve stress. Their importance in radiobiology stems from external 
beam radiotherapy (EBRT) studies and is mostly related to direct 
DNA damage. However, when using targeted radionuclide the-
rapy with low-LET β- emitter (eg. Lutetium-177 (177Lu)), genera-
tion of reactive oxygen species is more likely to occur hence also 
affecting cell redox-balance and viability. Our aim is to investi-
gate these radiosensitivity parameters following 177Lu-DOTATATE 
treatment in somatostatin receptors (SSTR) expressing tumors. 
Materials and methods: Human cancer cell lines were selec-
ted for their different intrinsic radiosensitivities to EBRT: HBL and 
MM162 (melanoma, radioresistant), COLO-677 and EJM (multip-
le myeloma, radiosensitive), MIA-PACA-2 and HT-29 (pancreatic 
and colon neuroendocrine tumor (NET), intermediate radiore-
sistance). SSTR expression was assessed by qRT-PCR and western 
blot and its functionality by binding/uptake assays with 20kBq 
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of 68Ga/177Lu-DOTATATE. Cell lines were treated with different ac-
tivities of 177Lu-DOTATATE (100-2000 kBq, 2h incubation) and cell 
viability assessed at three time-points (1-3-6 days) using MTT as-
say. The different parameters of radiosensitivity were evaluated 
by means of MTT assay, 18FDG uptake and qRT-PCR of antioxi-
dant defense enzymes (catalase, glutathione (GSH) peroxidase, 
GSH reductase). Results: SSTR expression and 68Ga/177Lu-DOTA-
TATE uptake was present in all cell lines with the highest uptake 
observed in MM162 and was by about 4 folds higher than in 
EJM and 2 folds higher as compared to the control NET MIA-PA-
CA-2. Cell survival after 177Lu-DOTATATE treatment was time 
and radioactivity dependent. Six days after incubation it was 
significantly reduced in all cell lines (COLO-677: 64±9%, EJM: 
58±4%, MIA-PACA-2: 35±15%, HBL: 30±4%, MM162: 24±6%) but 
was particularly low, if present, in HT-29 (3±13%). Interestingly, 
the later exhibited two folds higher expression of antioxidant 
enzymes compared to the most affected cell lines (relative ex-
pression for HT-29: 0.006±0.002 vs COLO-677 : 0.003±0.001 and 
EJM : 0.004±0.002, p = 0.03). In contrast, the other radiosensiti-
vity parameters were not found to be significantly associated 
with cell survival. Conclusion: Our results show the presence 
and the functionality of SSTR and differences in radiosensitivity 
parameters in all cell lines. Although all these characteristics are 
likely to affect response to treatment with 177Lu-DOTATATE, the 
expression of enzymes linked to antioxidant defenses was the 
only significant difference between radioresistant and radiosen-
sitive cell lines. Therefore and in this context of metabolic radio-
therapy, antioxidant defense mechanisms must be considered 
along with DNA damage assessment.

OP-023
111In/177Lu-DOTA-[Tyr3]-albutate-1, a novel long circulating 
radiotracer for the somatostatin receptor subtype 2
S. T. van Tiel1, T. Maina-Nock2, B. A. Nock2, E. de Blois1, M. W. 
Konijnenberg1, J. Nonnekens1, G. N. Doeswijk1, M. R. Bernsen1, 
M. de Jong1; 1ErasmusMC, Rotterdam, NETHERLANDS, 2NCSR 
“Demokritos”, Athens, GREECE.

Aim: Currently, radiolabelled DOTA-Tyr3-octreotate (DOTA-Tate) 
is successfully applied in the clinic to image and treat neuro-
endocrine somatostatin receptor subtype 2 (SST2R)-positive tu-
mors. To further improve therapeutic efficacy, the tumor uptake 
of the radioactive tracer should be enhanced. One way to achie-
ve this is by prolonging the tracer circulation time. Toward this 
goal, we developed DOTA-albutate-1, a DOTA-Tate derivative 
coupled to an albumin-binding domain. The aim of this study is 
to determine the characteristics of the novel 111In/177Lu-DOTA-al-
butate-1 analogue. Material and method: The IC50 of DOTA-al-
butate-1 was established using autoradiography on fresh-frozen 
SST2R-positive tumor sections. In vitro cell-uptakes and inter-
nalisation rates for 111In-DOTA-Tate and 111In-DOTA-albutate-1 
were determined in H69 human small cell lung cancer cells. A 
comparative biodistribution study was also performed for both 
177Lu-labelled peptides in mice bearing H69 xenografts. Animals 
(n=4 for each time point) were injected intravenously with 0.5 
μg/30 MBq 177Lu-DOTA-Tate or 177Lu-DOTA-albutate-1 together 
with gelofusine to reduce renal uptake. Mice were euthanized at 

different time points post injection (pi); organs and tumors were 
collected and percentage injected dose per gram tissue (%ID/g) 
was determined. Results: The IC50 value of DOTA-albutate-1 was 
1.2 nM, similar to that of DOTA-Tate (1.5 nM). Both 111In-labelled 
tracers showed a comparably high internalisation rate, with a 
higher percentage of radioactivity found in the cell fraction than 
in the membrane fraction (111In-DOTA-albutate-1 14.0 vs 1.9 % of 
added radioactivity; 111In-DOTA-Tate 11.0 vs 1.5 % of added ra-
dioactivity). 177Lu-DOTA-Tate was cleared rapidly from the circu-
lation, while 177Lu-DOTA-albutate-1 still showed 58% ID/g at 1 h 
pi and 2 %ID/g at 168 h pi. Tumor uptake and retention differed 
significantly between 177Lu-DOTA-Tate (5%ID/g at 1 h pi decrea-
sing to <3 %ID/g at 24 h pi) and 177Lu-DOTA-albutate-1 (with the 
highest uptake of 24%ID/g at 24 h pi reaching 8%ID/g at 168 h 
pi). The tumor:kidney ratio of 177Lu-DOTA-albutate-1 increased 
from 0.35 at 1 h to 6.5, whereas for 177Lu-DOTA-Tate this ratio 
increased from 0.8 to 17. Conclusion: 177Lu-DOTA-albutate-1 
circulated in blood for a longer period than 177Lu-DOTA-Tate, lea-
ding to tumor uptake enhanced by a factor 8 at 24 h; all tissues 
showed higher radioactivity levels compared to 177Lu-DOTA-Ta-
te. Dosimetry is currently ongoing to investigate bone marrow 
radiotoxicity risks potentially induced by the prolonged circula-
tion of 177Lu-DOTA-albutate-1.

OP-024
Differences on the Mechanism of Action between the 
Radiolabeled Somatostatin Receptor Antagonist 177Lu-
OPS201 and the Agonist 177Lu-DOTA-TATE: an in vitro 
Investigation
R. Mansi1, D. Santoianni-Klauer1, L. Del Pozzo1, P. Plas2, M. Fani1; 
1University Hospital Basel, University of Basel, Basel, SWITZERLAND, 
2Ipsen, Institut Henri Beaufour, Les Ulis, FRANCE.

Aim: The increased clinical evidences of advantages using ra-
diolabeled somatostatin receptor subtype 2 (sstr2) antagonists 
instead of agonists in neuroendocrine tumour patients pose se-
veral questions on their mechanism of action in cellular level. 
In order to understand why sstr2-antagonists outperform ago-
nists, we performed comparative in vitro studies on cell mem-
branes expressing sstr2. We investigated the binding capacity 
(KD and Bmax) and the ligand-receptor binding kinetics of the 
radiolabeled sstr2-antagonist 177Lu-OPS201 and sstr2-agonist 
177Lu-DOTA-TATE. In addition, we investigated whether the two 
analogs can be alternatively displaced by each other. Materials: 
177Lu-OPS201 and 177Lu-DOTA-TATE were studied under identi-
cal experimental conditions using HEK-hsstr2 cell membranes. 
Saturation binding experiments were performed with increa-
sed concentrations of each radioligand, ranging from 0.075 
to 10 nM, at 37°C. Kinetic experiments were performed using 
different concentrations of each radioligand, based on their re-
spective KD. Their association rate was followed up to 4h at 37°C. 
The dissociation was studied up to 3h, after association of the 
radioligands for 1h. Displacement experiments were performed 
with the addition of 1,000-fold excess of either of the compe-
titors, natLu-OPS201 or natLu-DOTA-TATE (nat: natural Lu). The 
data were analyzed employing the corresponding equations of 
GraphPad Prism 7 Software. Results: 177Lu-OPS201 recognizes 
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3.7-times higher number of binding sites than 177Lu-DOTA-TATE 
(Bmax: 0.261 vs 0.071 nM, respectively), while the KD values are 
on a similar level (0.073±0.009 vs 0.112±0.054 nM, respective-
ly). 177Lu-OPS201 associates much faster than 177Lu-DOTA-TATE, 
reaching a plateau within 15 min (kobs = 0.45±0.08 min-1 for 
177Lu-OPS201 and 0.072±0.008 min-1 for 177Lu-DOTA-TATE). The 
radioantagonist when bound to sstr2 can only be displaced 
by agonist in excess up to a certain extend; 177Lu-OPS201 is 
only displaced by 40% in the presence of 1,000-fold excess of  
natLu-DOTA-TATE within 3h, while it is completely displaced by 
excess of natLu-OPS201 (T1/2=49.8 min). The observation is diffe-
rent for the radioagonist when bound to sstr2. 177Lu-DOTA-TATE 
is completely displaced by both agonist and antagonist, though 
following different dissociation kinetics. natLu-OPS201 displaces 
completely 177Lu-DOTA-TATE within 24h (T1/2=212 min), while nat-

Lu-DOTA-TATE displaces 177Lu-DOTA-TATE much faster (T1/2=6.3 
min). Conclusion: 177Lu-OPS201 and 177Lu-DOTA-TATE show 
significant differences in their binding kinetics. The inability of 
the agonist to completely displace the radioantagonist bound 
to sstr2 is a first indication that 177Lu-OPS201 binds not only to 
additional, but also to different, binding sites that are not recog-
nized by 177Lu-DOTA-TATE.
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OP-025
General Purpose Whole-body Solid State CZT and 
Standard SPECT/CT Cameras: Characterization and Dual 
Isotope Tc99m/I123 Quantitation
J. Kennedy1,2, R. Lugassi1, Z. Keidar1,2; 1Rambam - Health Care 
Campus, HAIFA, ISRAEL, 2Technion – Israel Institute of Technology, 
Haifa, ISRAEL.

Purpose: To compare performance characteristics between 
a solid state cadmium zinc telluride (CZT) based whole-body 
SPECT/CT camera (CZTC) and a standard sodium iodide (NaI) 
based device (NaIC), including assessment of dual isotope Tc99m/
I123 acquisitions. Methods: NEMA (National Electrical Manufac-
turers Association) measurements of spatial resolution, sensiti-
vity, and energy resolution were compared for CZTC (Discovery 
670 CZT) with 5 mm thick detector crystals and NaIC (Discovery 
670). CZTC was configured with 50 mm, and then 45 mm long 
collimator holes (CZTC50 and CZTC45, respectively). Spatial re-
solution was also estimated at distances 0 to 24 cm from each 
detector. Image quality was assessed for a NEMA body phantom 
emulating clinical count rates loaded with a “lung” insert and 6 
hot spheres with a 12:1 target-to-background ratio (TBR) of Tc99m 
and of I123. A second phantom trial was performed with the same 
configuration except the 10, 17, and 28 mm diameter spheres 
were reloaded to increase the Tc99m TBR to 47:1, leaving all other 
TBRs at 12:1. Assessed phantom parameters included residual 
error of the lung insert and the mean squared error (MSE) of peak 
standardized uptake values of each sphere, normalized to remo-
ve the effect of recovery coefficients, with respect to the loaded 

TBRs. Results: Spatial resolution measurements for CZTC50 and 
CZTC45 were similar (5.6±0.4 mm and 5.3±0.1 mm, respectively) 
and significantly superior to NaIC (7.3±0.1 mm). CZTC spatial re-
solution estimates were better than NaIC at all distances. Planar 
sensitivity of CTZC45 (70.5 cps/MBq per head) was comparable 
to NaIC (75.9 cps/MBq) and greater than CZTC50 (56.6 cps/MBq). 
The system energy resolution for CZTC (5.5 %) was superior to 
NaIC (9.2 %). MSE was larger for CZTC Tc99m images compared 
to NaIC (0.60 vs. 0.40) but smaller for CZTC for I123 images (0.10 
vs. 0.20) and for CZTC Tc99m and I123 results of just the 3 reloaded 
spheres (0.09 vs. 0.21 and 0.02 vs. 0.19). The lung residual error 
was similar between CZTC and NaIC for Tc99m images (59 % vs. 
60 %), but lower for the CZTC I123 images (39 % vs. 49 %). Con-
clusion: CZTC showed superior spatial and energy resolution 
compared to NaIC. System planar sensitivities were similar for 
CZTC45 and NaIC. Image quality for dual energy Tc99m/I123 was 
visually similar between CZT and standard cameras. Smaller MSE 
and lung residual error with CZTC suggests less cross-talk bet-
ween Tc99m and I123 peaks, showing potential for superior dual 
isotope Tc99m/I123 quantitation.

OP-026
Towards a vendor-independent standard for absolute 
quantitative SPECT/CT
S. M. B. Peters1, N. R. van der Werf2, M. Segbers2, F. H. P. van Velden3, 
R. Wierts4, E. Woudstra5, K. A. K. Blokland3, M. Konijnenberg2, S. V. 
Lazarenko5, E. Visser1, M. Gotthardt1; 1Radboudumc, Nijmegen, 
NETHERLANDS, 2Erasmus MC, Rotterdam, NETHERLANDS, 3Leiden 
University Medical Center, Leiden, NETHERLANDS, 4Maastricht 
UMC+, Maastricht, NETHERLANDS, 5Noordwest Ziekenhuisgroep, 
Alkmaar, NETHERLANDS.

Introduction: Absolute quantification of radiotracer distribu-
tion using SPECT/CT holds great potential for dosimetry aimed 
at personalized radionuclide precision treatment. However, its 
accuracy depends on many parameters. Using phantom mea-
surements, this multi-vendor and multi-center study evaluates 
the quantitative accuracy and inter-system variation of various 
SPECT/CT systems as well as the effect of patient size and re-
construction algorithms on recovery coefficients (RC), aiming at 
defining a new standard for quantitative SPECT. Methods: Four 
state-of-the-art SPECT/CT systems were included: Discovery™ 
NM/CT 670 Pro (General Electric Healthcare), Precedence™ 6 
(Philips Healthcare), Symbia Intevo™ and Symbia™ T16 (Siemens 
Healthineers). RC were determined using three phantoms ba-
sed on the NEMA IEC body phantom without lung insert simu-
lating body mass indexes (BMI) of 24, 28 and 47 kg/m2. The six 
spheres (0.5-26.5 mL) and background were filled with 0.10 and 
0.01 MBq/mL Tc-99m-pertechnetate, respectively. Volumes of 
interest (VOI) of spheres were obtained by a 50% region gro-
wing method based on maximum voxel value corrected for 
background activity. RC, defined as imaged activity concentra-
tion divided by actual activity concentration, were determined 
for maximum (RCmax) and mean voxel value (RCmean) in the VOI. 
Accuracy was determined per sphere volume as the RC aver-
aged over all systems. Inter-system variation was expressed as 
standard deviation (SD). Acquisition settings were standardized 
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for all systems. Images were reconstructed using vendor spe-
cific 3D iterative reconstruction algorithms with institute spe-
cific clinical settings. Additionally, all data for the BMI 25 kg/m2 
phantom were reconstructed with a vendor neutral reconstruc-
tion algorithm (Hermes Hybrid Recon™). Image analysis was 
performed in Python using the SimpleITK framework. Results: 
Accuracy of RCmean decreased from 0.99 to 0.25 with decreasing 
sphere volume from 26.5 to 0.5 mL, with an average inter-sys-
tem variation of 0.15 ± 0.08. For phantoms of BMI 28 and 47 kg/
m2, accuracy of RCmean decreased for spheres > 1.15 mL, while 
smaller spheres could not be identified in the images. A large 
overshoot for RCmax was found, reaching 1.39 for the largest 
sphere. Reconstruction with vendor neutral software improved 
the accuracy of RCmean up to 30% (inter-system variation: 0.13 
± 0.05) but increased RCmax overshoot. Discussion/Conclusion: 
Vendor-neutral reconstruction improves both accuracy and in-
ter-system variation of RC, while phantom size (BMI) impacts 
only accuracy. We demonstrate the feasibility of absolute SPECT 
quantification in a multi-center and multi-vendor setting. Our 
standardized approach for image acquisition, reconstruction 
and analysis paves the way for a vendor-independent standard 
for quantitative SPECT.

OP-027
Establishment of Optimized SPECT/CT Protocol for 
Therapy with161Tb Demonstrate Improved Image Quality 
with Monte Carlo Based OSEM Reconstruction
I. Marin1, T. Rydén2, M. Van Essen3, S. Johanna1, N. Van der 
Meulen4,5, N. Gracheva4, C. Müller4, P. Bernhardt1,2; 1Clinical sciences, 
Gothenburg, SWEDEN, 2Medical physics and bioengineering, 
Gothenburg, SWEDEN, 3Clinical Physiology, Gothenburg, SWEDEN, 
4Center for Radiopharmaceutical Sciences, Villigen, SWITZERLAND, 
5Laboratory of Radiochemistry, Villigen, SWITZERLAND.

Introduction: Targeted radionuclide therapy with 177Lu labeled 
somatostatin analogues for neuroendocrine tumors or prostate 
specific membrane antigen ligands for prostate cancer has prov-
en to be efficacious and safe. However, relapse occurs even in 
cases of complete remission. It is, therefore, important to accom-
plish high absorbed doses in micrometastases, which 177Lu may 
not be optimal for due to the range of its emitted electrons. 161Tb 
emits a large amount of low energy auger and conversion elec-
trons, which implies that a higher absorbed dose to microme-
tastases may be achieved. 161Tb also emits gamma photons of 
energies between 25 and 75 keV, which enables imaging with 
single photon emission computed tomography (SPECT). 161Tb 
may be a better alternative than 177Lu for treating micrometas-
tases, but whether SPECT imaging of 161Tb with sufficient image 
quality may be done is unknown. The aim of this study was to 
assess the feasibility of SPECT imaging with 161Tb and to develop 
and optimize a protocol. Materials and methods: Patient-sized 
Jaszczak and lung phantoms including hollow sphere inserts 
were filled with 161Tb and imaged with a gamma camera using 
three different collimators and two emission energy windows. 
SPECT raw data of various scan times were simulated. Images 
were reconstructed using three ordered subset expectation 
maximization (OSEM) algorithms, attenuation corrected (AC), AC 

and scatter corrected (ACSC) and the Monte Carlo based Sahl-
grenska academy reconstruction code (SARec). Image quality 
was assessed visually and by calculating signal to background 
ratio (SBR) and signal to noise ratio (SNR). A line phantom was 
also filled with 161Tb and used for further development of SARec. 
Results: SARec showed higher SBR and SNR and better visual 
rendering of the hot spheres than AC and ACSC for most sphere 
sizes. The LEHR collimator provided high resolution in resulting 
images and more defined edges of the spheres. The energy win-
dow between 67.1 and 82.1 keV provided the best image quality 
by visual assessment. The imaging time affected the noise and 
thus SNR. SBR, however was unaffected. Conclusion: Attenua-
tion and scatter are inevitable in SPECT imaging of patients. The 
measurements with the human-sized phantoms demonstrate 
that gamma camera imaging of 161Tb with good image quality is 
feasible in patients. A protocol with specified collimator and en-
ergy window was developed. Quantitative studies are needed to 
assess collection time, activity amounts for acceptable statistics 
and attenuation and scatter characteristics.

OP-028
Quantitative Assessment Of Accuracy And Precision For 
High Count Rate Spect Imaging Of 99mtc And 177lu 
A. H. Vija1, J. Zeintl2; 1Siemens Healthineers AG, Hoffman Estates, 
IL, UNITED STATES OF AMERICA, 2Siemens Medical Solutions USA, 
Inc, Molecular Imaging, Hoffman Estates, IL, UNITED STATES OF 
AMERICA.

Aims: Theranostics applications require SPECT imaging at high 
count rate. The aim is to characterize the ability of real-time in-
tegrated correction methods for high count rate losses in quan-
titative SPECT imaging with 99mTc and 177Lu. Methods: Siemens 
developed a proprietary algorithm that stabilizes the energy re-
sponse at high count rates and estimates the losses due to dead 
time for the Symbia Intevo systems in real time (“TrueCalc TM”). 
Count loss information is obtained per projection view and used 
within the quantitative SPECT reconstruction xSPECT Quant to 
correct for dead time. We measured activity concentration on 6 
Symbia Intevo systems at the factory equipped with both 3/8’’ 
and 5/8’’ detector crystals. The systems were calibrated for quan-
titative imaging using 3% NIST traceable 57Co and 75Se point 
sources for 99mTc and 177Lu imaging, respectively. We assessed 
quantitative accuracy and precision with TrueCalc enabled us-
ing a uniformly filled standard quality control cylinder phantom. 
The activities ranged from 650 MBq - 1 GBq of 99mTc and from 1 
GBq - 7.4 GBq of 177Lu obtaining incident count rates up to 310 
kc/s per detector. Additionally we measured up to 700 kc/s per 
detector using 7.4 GBq of 99mTc with and without TrueCalc en-
abled at various time points while the phantom was decaying 
to 4 T1/2. We acquired each data set with 24 million counts over 
360 degrees using a standard clinical acquisition workflow. Data 
were reconstructed with xSPECT Quant using the recommend-
ed clinical parameters. We recorded the deviation of the average 
reported activity concentration in a large ellipsoidal VOI from 
the true activity concentration reported by the cross calibrated 
dose calibrator. Results: For 177Lu, the average absolute devia-
tion and its uncertainty (1SD) from the true activity concentra-
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tion across the 6 systems was 1.4%±1.1% at low count rates and 
2.1%±1.3% at 310 kc/s with TrueCalc. The 99mTc measurements 
resulted in an average deviation of 1.5%±1.0% at low count 
rates and 2.5%±1.1% at 310 kc/s with TrueCalc. The difference 
to reference at 700 kc/s was -3.0% with TrueCalc enabled and 
-19.1% without. Conclusion: Activity concentration accuracy is 
within 2.5% when using TrueCalc on the xSPECT Quant platform 
for count rates up to 310kc/s incident count rate per detector. 
At 700kc/s the bias reduced from --19.1% without TrueCalc to 
-3.0% with TrueCalc. Future work will include a population of pa-
tients and various studies with other isotopes.

OP-029
Myocardial Blood Flow Quantitation with Comprehensive 
Image Corrections: Head-to-Head Comparison between 
Conventional Dual-head SPECT and CZT SPECT
L. Wang1, D. Wu1, R. Ma1, B. Hsu2, W. Fang1; 1Chinese Academy 
of Medical Science & Fu Wai Hospital, Beijing, CHINA, 2Nuclear 
Science and Engineering Institute, University of Missouri-Columbia, 
Columbia, MO, UNITED STATES OF AMERICA.

Aim: The capability of myocardial blood flow quantitation 
(MBFQ) has been demonstrated by conventional dual-head 
SPECT (C-SPECT) and CZT SPECT systems recently. However, the 
difference in measurement of numerical flow value between 
these systems under the same imaging setting and corrections 
still need further investigation. Materials and Methods: Twen-
ty patients with congestive heart failure (CHF) and a control 
group of subjects without CHF were included for comparison of 
rest flow (RMBF) quantified by dynamic SPECT (DySPECT) image 
data acquired from C-SPECT and CZT-SPECT. The imaging proto-
col utilized the same imaging setting on both systems, including 
patient preparation, injection dose of 99mTc-Sestamibi tracer (20 
mCi) and timing, for DySPECT acquisitions on two separate days. 
Frame-mode of DySPECT data for C-SPECT were acquired in the 
format of 10×10sec+5×20sec+2×60sec+1×280sec (18 dynam-
ic frames in 10 minutes). List mode data of CZT-SPECT were 
acquired and rebinned to create frame-mode data matching 
with C-SPECT. All DySPECT images were reconstructed with full 
physical corrections (attenuation, scatter, resolution and noise) 
and utilized to quantify flow parameters (K1, k2) with one-tis-
sue kinetic model. RMBF was converted from K1 with additional 
corrections for rate pressure product and MIBI extraction. Global 
RMBF values of the same cohorts from C-SPECT and CZT-SPECT 
were then mutually compared with T-test, linear regression (LR) 
and Bland-Altman (BA) plots to assess the difference between 
these two systems. Results: Significantly lower global RMBF 
was found in the CHF group than the control group on either 
C-SPECT (0.74±0.28 vs 1.14±0.18) or CZT-SPECT (0.71±0.26 vs 
1.12±0.15) (all p<0.0001). For the CHF group, no significant dif-
ference (p=0.0644) between C-SPECT and CZT-SPECT revealed 
LR as y(C)=1.0412x(CZT) (R=0.973) with small systemic differ-
ence (Δ=0.03 ml/min/g, 95% CI: -0.11-0.20) in BA plot. For the 
control group, LR was y(C)=1.025x(CZT) (R=0.8872) with small 
systemic difference (Δ=0.02 ml/min/g, 95% CI: -0.14-0.19) in BA 
plot also showed no significant difference (p=0.2114) between 
these two systems respectively. Conclusion: Under the same 

image setting, DySPECT images processed with comprehensive 
image corrections warrant closely similar flow measurement in-
dependent of SPECT systems.

OP-030
Comparison of performances of analogical and digital 
SPECT/CT imaging systems
T. E. J. Noponen1, L. Tsukerman2, H. Kiiliäinen3, M. Seppänen1, 
J. Knuuti4; 1Department of Clinical Physiology and Nuclear 
Medicine, Turku University Hospital, Turku, FINLAND, 2Molecular 
Imaging, GE Healthcare, Tirat Hacarmel, ISRAEL, 3Department of 
Clinical Physiology and Nuclear Medicine, Vaasa Central Hospital, 
FINLAND, 4Turku PET Centre, Turku University Hospital, Turku, 
FINLAND.

Introduction: Recently, general-purpose whole-body CZT dig-
ital SPECT/CT systems have been developed for clinical use. 
These digital SPECT systems may replace traditional Anger-cam-
era based analogical SPECT systems in near future. In this study, 
the performance of Discovery NM/CT 670 CZT digital SPECT/
CT (GE Healthcare, Tirat Hacarmel, Israel) was compared with 
the same manufacturer’s latest analogical Discovery NM/CT Pro 
imaging system. The aim was to show the advantages of digi-
tal gamma-camera technology. Materials and methods: The 
performance measurements of both imaging systems followed 
a current NEMA standard [1]. All measurements appropriate for 
both systems were carried out. 99mTc isotope was employed and 
an energy window was 140 keV ± 10% in all relevant tests. In 
the analogical system (AS), low-energy high-resolution collima-
tors and in the digital system (DS) wide-energy high-resolution 
collimators were used. When a test can be applied to both gam-
ma-camera detector-heads, or when several equivalent perfor-
mance figures are achieved, the results are given in ranges (min 
- max). Results: The tests applicable for both imaging systems 
were selected for comparison. Intrinsic energy-resolution was 
9.47-9.50% for AS and 6.14-6.27% for DS. Integral intrinsic unifor-
mity was 2.48 - 2.95% for AS and 0.87-1.00% for DS and differen-
tial was 1.11-1.54% for AS and 0.67-0.86% for DS. Intrinsic maxi-
mum count rate in air at 20% energy window was 412.7 - 416.5 
kc/s for AS and 355-357 kc/s for DS. System spatial-resolution 
with scatter resulted in 7.8-7.85 mm (FWHM) for AS and 7.65-
7.95 mm (FWHM) for DS without and 6.40-6.95 mm (FWHM) 
with Clarity 2D filter of 40% (Clarity40). The system volume-sen-
sitivity at 20% energy-window was 290856 cps/MBq/cm3 for 
AS and 364078 cps/MBq/cm3 for DS. SPECT reconstructed spa-
tial-resolution with scatter was 6.55-9.90 mm (FWHM) for AS and 
6.40-10.60 (FWHM) for DS and whole-body system spatial-reso-
lution without scatter was 6.2-6.5 mm (FWHM) for AS and 5.5-6.4 
mm (FWHM) for DS with Clarity40. Discussion and Conclusions: 
DS has superior intrinsic energy-resolution and intrinsic unifor-
mities compared to AS. DS has also better sensitivity and system 
spatial-resolution especially when Clarity40 was utilized. SPECT 
spatial-resolutions, however, do not differ between the systems 
because of the basic filtered back-projection algorithm used to 
reconstruct the images in accordance with the standard. Ref-
erences: [1] NEMA NU 1-2012, Performance Measurements of 
Gamma Cameras, NEMA Standards Publication, 2012.
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OP-031
Learning SPECT detector response for Monte-Carlo 
simulations
D. Sarrut, N. Krah, J. Badel, J. Létang; CREATIS/Léon Bérard cancer 
center, Lyon, FRANCE.

Introduction: The use of Artificial Neural Networks (ANN) was 
investigated to learn detector response in Monte-Carlo (MC) 
simulation of imaging systems in order to replace computation-
ally costly particle tracking in the detector. The proposed meth-
od is applied to speed-up simulation of collimator-detector 
systems with Angular Response Function (ARF) for SPECT imag-
ing. Method: In SPECT MC simulation, the collimator-detector 
response function (CDRF), which combines the accumulated ef-
fects of all interactions in the imaging head, may be approximat-
ed with the ARF method [1,2]. It replaces photon tracking inside 
the imaging head by a tabulated model of the CDRF, build with 
a histogram (denoted histo-arf ) computed from a training sim-
ulation. This approach has previously been shown to be efficient 
and provides variance reduction that greatly speeds up the sim-
ulation. One limitation is that computing the tabulated func-
tions is a time-consuming process: about 1e11 emitted primary 
photons are required to obtain good statistical uncertainty. We 
replaced ARF tables with ANN, trained with data obtained from 
MC simulations. Russian-Roulette was used to decrease data size. 
Once trained, the nn-arf was used like the histo-arf to estimate 
the probability of a photon with given incident angles and ener-
gy to be detected in each energy window. All development was 
performed with the open-source Gate/Geant4 platform and will 
be available in the next release. Results: The normalised mean 
absolute error (MAE) between the reference MC simulation and 
ARF-based simulation, averaged over all image pixels, was com-
pared for various sizes of the training dataset and binning of the 
histo-arf. Larger datasets (> 1e9) were needed for histo-arf to 
reach the same precision as nn-arf in all studied test cases. Ef-
ficiency distributions of all voxels in the image were computed 
and showed similar results for both methods, with an average 
around 2 to 3 orders of magnitude faster than analog MC (track-
ing particles inside the detector, but not the phantom). Con-
clusion: The proposed ANN-based approach builds ARF tables 
from less data than conventional methods. It produced results 
as accurate as histo-arf with slightly better overall efficiency. No 
binning parameters are required, contrary to histo-arf where 
results vary depending on such choice. Learning Monte-Carlo 
detector response with ANN is feasible. The proposed approach 
is general and may be applied for other types of detectors or 
MC simulations. References: [1]Song, et al. PMB, 50:1791-1804, 
2005.[2]Rydeen, et al. EJNMMI 5(1), 2018.

OP-032
Monte-Carlo Simulation and Experimental Validation of a 
Gamma-Camera Prototype Featuring a Novel Collimation 
Technique
T. Meinderink1, P. Osterloh1, K. Osterloh1, T. I. Götz1,2, T. Kuwert1, P. 
Ritt1; 1Clinic of Nuclear Medicine - University Hospital Erlangen, 
Erlangen, GERMANY, 2Pattern Recognition Lab - FAU Erlangen-
Nürnberg, Erlangen, GERMANY.

Purpose: Gamma camera imaging is based on the absorptive 
collimation for determining the direction of incident photons. 
We propose a new absorptive collimation principle consisting 
of a rotating cylinder with specially designed slits. The aim is 
to reach spatial resolutions < 3 mm FWHM with a collimator of 
comparatively small dimensions (diam. 50 mm, height 80 mm). 
Evaluating various designs beforehand saves developing time 
and costs. For this purpose, multiple parameters have been 
tested in Monte-Carlo simulations (MCS) and their influence on 
imaging performance has been assessed. Additionally, first ex-
periments have been carried out using a mechanical prototype 
cylinder and a conventional NaI gamma camera. Methods: Us-
ing the GATE MCS, a NaI detector and a rotating cylinder were 
implemented. Nine 140 keV photon point sources were placed 
at various source-cylinder distances. Simulated cylinder materi-
als were brass, iron, lead, and a tungsten alloy (Densimet). Results 
were assessed visually (distortions, artefacts) and quantitatively 
(symmetry of point-spread-function, spatial resolution, system 
sensitivity). For experimental evaluation, Tc-99m point sources 
of known activity were placed in front of the rotating cylinder. 
Obtained images were inspected for artifacts; spatial resolution 
and system sensitivity were compared to those of standard 
parallel-hole high-resolution collimators. Results: MCS resulted 
into images with geometric properties as expected. The shape 
of the point-spread-function depended significantly on the cyl-
inder material chosen. The most symmetric PSF was achieved 
with the Densimet cylinder resulting in a spatial resolution of 
<2 mm @ 10 cm source-cylinder distance and a photon sensi-
tivity of 0.3 cps/MBq. The experiment resulted into images with 
geometric properties as expected. Photon sensitivity was lower 
than for the parallel-hole collimator, whereas spatial resolution 
was higher (smaller FWHM). Conclusion: It was shown from 
simulations, as well as from experiments that the rotating cyl-
inder principle is suitable for gamma camera imaging. For both, 
MCS and experiments, the rotating cylinder achieved spatial 
resolutions with smaller FWHM as compared to clinically used 
parallel-hole collimators. Unfortunately, photon sensitivity was 
comparably low, as it had been expected. In the future, simu-
lations and experiments based on advanced cylinder designs 
should be carried out in order to improve the photon sensitivity 
with an extended slit design.
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Pitfalls & Artefacts 1 - Interactive Clinical Cases: Bone 
& Joint / Paediatrics: Multimodality imaging in Sports 
Medicine

OP-033
Role of Bone Scan in Young Athletes
W. U. Kampen; Nuclear Medicine Spitalerhof, Hamburg, GERMANY.

OP-034
Scintigraphic Evaluation of Back Pain in the Adolescent
L. Drubach; Boston Children’s Hospital / Harvard medical School, 
Boston, UNITED STATES OF AMERICA.
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OP-035
Imaging Strategies in (Adolescent) Sports Injuries
M. van Gorp; Rijnstate, Dept. of radiology and nuclear medicine, 
Arnhem, NETHERLANDS.

OP-036
Inherited Bone Disorders Versus Acquired Bone Conditions 
- The Role of Nuclear Medicine
F. Smit; Leiden University Medical Center and Alrijne Ziekenhuis, 
Dept. of nuclear medicine and radiology, Leiden, NETHERLANDS.
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Clinical Oncology - Rapid Fire Session: 68Ga-PSMA it is!

OP-037
Primary diagnosis of prostate cancer: potential role of 
68Ga-Prostate Specific Membrane Antigen PET/CT
E. Lopci, M. Lazzeri, G. Lughezzani, P. Colombo, N. M. Buffi, A. 
Castello, N. Lo Iacono, R. Hurle, A. Saita, R. Peschechera, A. Benetti, S. 
Zandegiacomo, L. Pasini, G. Lista, P. Casale, P. Casale, L. Balzarini, A. 
Chiti, G. Guazzoni; Istituto di Ricerca e Cura a Carattere Scientifico 
(IRCCS), Milano, ITALY.

Background: The current study is designed to test the hypoth-
esis that prostate biopsy using 68Ga-PSMA PET/Trans Rectal Ul-
trasound (TRUS) fusion images may have a clinical impact in 
the subset of patients with a high suspicion of prostate cancer 
(PCa), a previously negative biopsy and contraindications to or 
negative multiparametric MRI (mpMRI). Methods: This prospec-
tive study started in April 2015 and was emended in 2017 to 
include 68Ga-PSMA PET/CT in a selected subgroup of patients: 
men with persistently elevated PSA and/or PHI (prostate health 
index) suspicious for PCa, negative digital rectal examination, 
and at least one negative biopsy were enrolled. The cohort 
comprised patients with either an equivocal mpMRI (PIRADS 
v2. ≤2) or an absolute or relative contraindication to mpMRI. All 
patients underwent whole body 68Ga-PSMA PET/CT 60 minutes 
after radiopharmaceutical injection (185-250MBq). Focal PSMA 
uptake superior to background activity was considered for the 
analysis and outlined for target biopsy. Semi-quantitative mea-
sures for all lesions comprised SUVmax and SUVratio-to-back-
ground. Sensitivities, specificities, and accuracy were calculat-
ed compared to histopathology results. Results: Overall, 624 
consecutive patients were enrolled in our trial; from January to 
December 2017, 59 cases were referred to 68Ga-PSMA PET/CT: 
34 patients (57.6%) had already performed mpMRI with either 
a negative result for PCa (n=10) or positive mpMRI but negative 
biopsy. In this subset of patients, 42 cases (71%) were addressed 
to 68Ga-PSMA PET/TRUS fusion biopsy that demonstrated the 
presence of 27 malignant lesions (16 patients): 11 cases with GS 
6 (3+3), 14 cases with GS 7 (10 cases GS 3+4; 4 cases GS 4+3), 
and 2 cases GS 10 (5+5). Average SUVmax for all PCa lesions re-
sulted statistically significantly higher than in benign lesions (P < 
0.001). In particular, mean SUVmax values for GS 6, GS 7 and GS 
10 resulted 7, 14 and 29, respectively. Also average SUVratio for 

PCa lesions resulted statistically significantly higher (P < 0.001) 
than in benign lesions, with GS 6, GS 7 and GS 10 having a mean 
SUVratio of 2.5, 5.4 and 9.6, respectively. ROC analysis performed 
for optimal cut-off points demonstrated that a SUVmax >5.8 
and a SUVratio >2.2 could identify clinically significant PCa (GS 
≥7) with a sensitivity of 93.7% in both cases. Conclusions: In 
patients with a high suspicion of cancer, despite previously neg-
ative biopsy and/or mpMRI, 68Ga-PSMA PET/CT is still capable 
to detect malignant lesions and identify with a high sensitivity 
clinically relevant PCa.

OP-038
The Role and Impact of 68Ga-PSMA PET/CT in Primary 
Staging of Prostate Cancer: Preliminary Results in Relation 
to AJCC Risk Group Staging
L. Ege Aktas1, Ü. Korkmaz1, H. Akdere2, G. Durmuş Altun1; 1Trakya 
University Medical Faculty, Department of Nuclear Medicine, 
Edirne, TURKEY, 2Trakya University Medical Faculty, Department of 
Urology, Edirne, TURKEY.

Purpose: Major changes in 8th edition of AJCC Staging Manual on 
Prostate cancer (Pca) involve the new histologic grading system 
and a revision to the prognostic stage grouping; stage-III also in-
cludes organ-confined-disease based on PSA, Grade group. PS-
MA-PET/CT is addressed as a promising method for lymph node 
and bony staging. Still it is not recommended as part of the cur-
rent standard of clinical staging. We evaluated the association of 
initial PSMA-PET/CT findings with prognostic staging according 
to the 8th edition of the AJCC. Methods: 48 patients with newly 
diagnosed Pca who underwent initial PSMA-PET/CT were re-
viewed. PSA levels, Gleason scores, Grade, c-TNM, stage groups, 
therapy decisions were documented. SUVmax of primary tumor 
(T-SUVmax), metastases, prostate tissue, liver were determined. 
T-SUVmax/Liver activity (T/L) index was calculated. Final stages 
according to PSMA-PET/CT were determined. Spread of disease 
was scored defining 5 regions; 1: prostate, 2: pelvic nodes (PLN), 
3: bones, 4: abdominal nodes, 4: distant nodes, 5: visceral organs. 
A PET regional spread score (PRS) was calculated as the sum of 
number of involved regions. Correlations between parame-
ters derived from PSMA- PET/CT and PSA at diagnosis, Grade, 
stage groups, impact of PSMA-PET/CT on staging were eval-
uated. Results: Mean age, PSA were 67.60±8.56 (45-86 years), 
43.50±48.08 (4.10-200ng/ml). Mean GS was: 7.38±1.37 (Grade 
1-5). Seven patients were stage-group-I, 5 were IIA, 3 group-IIB, 
3 IIC, 10 group-IIIA, 3 IIIB, 11 IIIC and 1, 5 patients were group-
IVA, IVB respectively, according to the AJCC 8th edition. Mean 
TSUVmax, T/L index were 13.47±12.93, 2.47±2.24. PSMA- PET/CT 
indicated prostate confined disease in 22, pelvic disease in 11, 
metastasis in 15 patients. T-SUVmax, T/L indexes were correlat-
ed with PSA, Grade and prognostic stage groups, PRS (Pearson 
correlation; r:0.534-p<0.001, r:0.515-p<0.001, r:0.400-p=0.006, 
r:0.665-p<0.001, respectively), (Spearman’s rho; r:0.593-p<0.001, 
r:0.619- p<0.001, r:0.502-p<0.001, r:0.638-p<0.001, respectively). 
17 patients; organ-confined high risk disease were upstaged 
with PSMA-PET/CT (4: IIA-C, 4: IIIA, 2: IIIB, 7: IIIC). Treatment deci-
sions were; operation and PLN dissection in 1 patient, hormone 
castration (HC) in 2, radiotherapy (RT) and HC in 12, RT, che-
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motherapy, HC in 1, HC and chemotherapy in 1patient . Con-
clusion: Sensitive imaging of metastatic disease is essential for 
patients with high-risk-localized disease, those seeking salvage 
therapies. Our preliminary results suggest that parameters of ini-
tial PSMA-PET/CT correlate with new risk stratification system of 
8th edition of AJCC Staging. Moreover, it is notable that most of 
the patients upstaged on PSMA-PET were consistent with the 
newly underlined risk-stage group-III.

OP-039
Correlation of SUVmax and ADC values detected by Ga-
68 PSMA PET/MRI in primary prostate lesions and their 
significance in lymph node metastasis
L. Uslu-Beşli1, S. Asa1, B. Bakır2, H. Sayman1, S. Sağer1, B. Razavi 
Khosroshahi1, Ç. Demirdağ3, E. Güner4, M. Demir1, I. Uslu1, 
K. Sönmezoğlu1; 1Istanbul University Cerrahpasa Medical 
Faculty Department of Nuclear Medicine, Istanbul, TURKEY, 
2Istanbul University Istanbul Medical Faculty Department 
of Radiodiagnostics, Istanbul, TURKEY, 3Istanbul University 
Cerrahpaşa Medical Faculty Department of Urology, Istanbul, 
TURKEY, 4Bakırköy Dr. Sadi Konuk Training and Research Hospital 
Department of Urology, Istanbul, TURKEY.

Aim: Ga-68 PSMA PET is an effective imaging tool for detection 
of lymph node and organ metastasis in prostate cancer patients. 
Hybrid PET/MRI systems have recently been shown to be more 
accurate than multiparametric prostate MRI (mpMRI) in terms 
of primary prostate lesion detection. In our study, using hybrid 
PET/MRI we aim (1) to detect the correlation between SUVmax 
and ADC values of primary prostate lesions and (2) to assess the 
prognostic value of SUVmax and ADC in terms of lymph node 
or bone metastasis detection. Material and Methods: Patients, 
who were diagnosed for prostate cancer (Gleason score greater 
than or equal to 7) with 12-core prostate biopsy were included 
in our study. All patients had Ga-68 PSMA PET/MRI together with 
biparametric MRI (bpMRI) sequences for the prostatic bed in-
cluding T1-weighted (T1W), T2-weighted (T2W), focus diffusion 
weighted imaging (DWI) (b=50-400-800 and b=50-1400) and 
ADC mapping. SUVmax, ADCmean and ADCmin were record-
ed for index lesions of prostate. Presence of lymph node (LN) or 
bone metastasis was recorded according to whole body Ga-68 
PSMA PET/MRI. Spearman correlation analysis, Mann-Whitney U 
test and ROC analysis were performed for statistical analysis. Re-
sults: Total 26 prostate cancer patients were included in the anal-
ysis. SUVmax was inversely correlated with ADCmean (p<0.001, 
r=-0.663 for b=800; p=0.001, r=-0.635 for b=1400). SUVmax was 
significantly higher in patients with LN metastasis (p=0.004). Al-
though ADCmean values were lower in patients with LN metasta-
sis, the difference was not statistically significant. In contrast, AD-
Cmin values for b=800 were significantly lower in patients with 
LN metastasis (p=0.02). There were only 3 patients with bone 
metastasis and no significant difference was recorded in SUVmax 
or ADC values. For presence of LN metastasis, SUVmax cut-off 
19.9 has sensitivity and specificity of 77.8% and 76.5%, respec-
tively, whereas ADCmin (b=800) cut-off 0.536 has sensitivity and 
specificity of 75% and 70,6%, respectively. SUVmax/ADCmean 
(b=800) ratio cut-off 27.6 has sensitivity and specificity of 85.7% 

and 82.4%, respectively. Conclusions: SUVmax and ADCmean 
values are inversely correlated in primary prostate lesions and 
presence of both values may add up with each other, thereby 
increase diagnostic accuracy of hybrid PET/MRI in detection of 
primary prostate lesions. SUVmax and ADCmin (b=800) detected 
by Ga-68 PSMA PET/MRI are future promising new prognostic val-
ues for lymph node metastasis in prostate cancer patients.

OP-040
PET Imaging of Multiple Myeloma: Comparison of 89Zr- 
and 64Cu-labeled anti-CD138 Conjugates to 64CuCl2 and 
18F-FDG in a Preclinical Syngeneic Model
C. Bailly1, S. Gouard2, B. Chalopin2, T. Carlier1, C. Maurel2, P. Remaud-
Le Saëc2, M. Bourgeois1, N. Chouin2, R. Tripier3, F. Haddad4, A. Faivre-
Chauvet1, F. Kraeber-Bodere1, C. Bodet-Milin1, M. Cherel2; 1University 
Hospital, Nantes, FRANCE, 2Nantes-Angers Cancer Research Center 
CRCINA, University of Nantes, Nantes, FRANCE, 3CNRS-UMR6521, 
University of Bretagne Occidentale, Brest, FRANCE, 4Groupement 
d’intérêt public ARRONAX, St Herblain, FRANCE.

Purpose: Although recent data from the literature suggest that 
PET imaging with [18]-Fluorodeoxyglucose (18F-FDG) is a prom-
ising technique in multiple myeloma (MM), the development of 
other radiopharmaceuticals seems relevant. CD138 is currently 
used as a standard marker in many laboratories for the identifi-
cation and purification of myeloma cells, and could be used in 
phenotype tumor imaging. In this study, we evaluated 2 conju-
gates of an anti-CD138 murine antibody (9E7.4) and compared 
them to metabolic tracers (64CuCl2and 18F-FDG) for PET imaging 
in a MM syngeneic mouse model. Subjects and Methods: 
9E7.4 was conjugated to TE2A-benzyl isothiocyanate (TE2A) and 
desferrioxamine (DFO) chelators for copper-64 (64Cu) and zir-
conium-89 (89Zr) labeling. 64Cu-TE2A-9E7.4 and 89Zr-DFO-9E7.4 
antibodies and 64CuCl2 were evaluated via PET imaging and 
biodistribution studies in C57BL / KaLwRij mice bearing either 
5T33-MM subcutaneous tumors or bone lesions. These results 
were compared to 18F-FDG-PET imaging. Autoradiography and 
histology of representative tumors were secondly conducted. 
Results: In biodistribution and PET studies, 64Cu-TE2A-9E7.4 
and89Zr-DFO-9E7.4displayed comparable good tumor uptake 
of subcutaneous tumors. On the opposite, only low-level con-
centrations of 64CuCl2 were accumulated in MM lesions. PET/CT 
imaging of the disseminated model with 64Cu-TE2A-9E7.4 and 
89Zr-DFO-9E7.4 showed high uptake of the probes at the site 
of intra-medullary lesions, greater than that demonstrated with 
18F-FDG-PET and correlating with the bioluminescence imaging 
of the tumor. Histopathologic analysis of the immuno-PET-posi-
tive lesions also confirmed the presence of plasma cell infiltrates 
within the bone marrow. Comparison of both 9E7.4 conjugates 
revealed higher non specific bone uptakes of 89Zr-DFO-9E7.4 
than 64Cu-TE2A-9E7.4 (3.1±1.15 vs 1.48±0.29 respectively at 
24h PI; p=0.0061; non-parametric test) while the opposite was 
observed for tumor-to-blood ratio (1.42±0.24 vs 4.08±1.09 re-
spectively at 24h PI; p=0.0391; non-parametric test). Such ob-
servations were consistent with the known in vivo gradual tran-
schelation of 89Zr over time which could reduce the efficacy of 
a 89Zr-labeled immuno-PET probe as an effective tool for bone 
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lesions imaging. Conclusion: 64Cu- and 89Zr-labeled anti-CD138 
antibody can detect subcutaneous MM tumors and bone mar-
row lesions with high sensitivity, outperforming 18F-FDG-PET 
and 64CuCl2 in this preclinical model. 64Cu- anti-CD138 antibody 
had the most optimal tumor-to-nontarget tissue ratios for trans-
lation into humans as a specific and promising new imaging 
radiopharmaceutical agent in MM.

OP-041
Evaluation of Whole-body MRI vs. 68Ga-PSMA PET/CT for 
Detection of Biochemical Recurrence in Prostate Cancer 
Patients
L. Sawicki1, J. Kirchner1, G. Antoch1, R. Rabenalt2, P. Albers2, H. 
Hautzel3; 1University Dusseldorf, Medical Faculty, Institute of 
Diagnostic and Interventional Radiology, Dusseldorf, GERMANY, 
2University Dusseldorf, Medical Faculty, Department of Urology, 
Dusseldorf, GERMANY, 3University Dusseldorf, Medical Faculty, 
Department of Nuclear Medicine, Dusseldorf, GERMANY.

Purpose: To assess whole-body MRI (wb-MRI) for lesion detec-
tion of biochemical relapse in prostate cancer (PCa) patients 
after curative treatment in comparison to 68Ga-PSMA PET/CT. 
Subjects & methods: This is a prospective IRB-approved trial 
of 30 patients (age: 65.5 ± 9.6 years) with newly documented 
biochemical relapse of PCa (mean prostate-specific antigen 
(PSA) 2.11 ± 1.97 ng/ml) after curative therapy. All patients un-
derwent both wb-MRI including a dedicated pelvic imaging 
protocol and PET/CT with 167 ± 35 MBq 68Ga-PSMA within a 
time window of 10.5 ± 9.5 days. PET/CT and MRI datasets were 
separately evaluated regarding PCa lesion count, lesion type, lo-
calization, and diagnostic confidence (3-point scale; 1-3) by two 
physicians. The reference standard was based on histopatholo-
gy results, changes of PSA after targeted irradiation, follow-up 
imaging, and clinical data. Lesion-based and patient-based 
detection rates were compared using chi2 test. Differences in 
diagnostic confidence were assessed by Welch test. Results: A 
total of 58 PCa lesions were found in 22/30 patients in the study 
cohort. 68Ga-PSMA PET/CT detected 57/58 (98.3 %) lesions in 
21/30 (70 %) patients, and 15/58 (25.9 %) lesions were detected 
in 13/30 (43.3 %) patients using wb-MRI. The higher detection 
rate of 68Ga-PSMA PET/CT was statistically significant both on a 
per-lesion (p = 0.001) and per-patient (p = 0.039) basis. In 8/30 
patients none of the two modalities actually localized the PCa 
relapse. Except for one local recurrence in the former prostate 
fossa that was exclusively detected by wb-MRI, all lesions de-
tected by wb-MRI were also detectable on 68Ga-PSMA PET/CT. 
68Ga-PSMA PET/CT offered a superior diagnostic confidence in 
categorization of PCa lesions compared to wb-MRI (2.7 ± 0.6 vs. 
2.3 ± 0.6, p = 0.011). Conclusion: 68Ga-PSMA PET/CT significant-
ly outperforms wb-MRI for detection of biochemical relapse in 
PCa patients after curative treatment.

OP-042
Preliminary results of 68Ga-PSMA PET/CT prospective 
study in prostate cancer occult recurrence patients: 
diagnostic performance and impact on therapeutic 
decision-making

C. Rousseau1,2, M. Le Thiec1, L. Ferrer3,2, D. Rusu1, A. Rauscher4, B. 
Maucherat1, M. Frindel4, P. Baumgartner4, V. Fleury1, A. Denis1, N. 
Varmenot3,2, E. Debeaupuis5, L. Campion6,2, F. Kraeber-Bodéré1,2; 
1ICO Cancer Center, Nuclear Medicine Unit, Saint Herblain, FRANCE, 
2CRCINA, University of Nantes, INSERM UMR1232, CNRS-ERL6001, 
Nantes, FRANCE, 3ICO Cancer Center, Physics Unit, Saint Herblain, 
FRANCE, 4ICO Cancer Center, Pharmacy Unit, Saint Herblain, 
FRANCE, 5ICO Cancer Center, DRCI Unit, Saint Herblain, FRANCE, 
6ICO Cancer Center, Biometrics Unit, Saint Herblain, FRANCE.

Introduction: The aim of this prospective study was to investigate 
the impact of 68Ga-PSMA-11 PET/CT on current management 
of prostate cancer patients with occult biochemical recurrence 
(BCR). Subjects & Methods: 130 hormone-naïve occult BCR (PSA 
from 0.05 to 1.6 ng/mL) patients were enrolled in a prospective 
study (NCT03443609). All patients received a radical treatment 
(prostatectomy +/- radiotherapy) which allowed to an undetect-
able PSA level. Before PSMA PET/CT, patients were screened by 
conventional imaging as mpMRI and bone scan (+ trunk SPECT/
CT) and enrolled only if conventional imaging was doubtful or 
normal. PET images were recorded 1 and 2 hours after injection 
of 150 MBq of tracer and images interpreted by 2 nuclear physi-
cians. Referring patient physician completed 2 questionnaires to 
assess PSMA PET imaging influence on therapeutic strategy: one 
prior and one after PSMA PET/CT indicating treatment plan with-
out and with PSMA PET/CT information respectively. Six months 
after the end of treatment, a PSA assay was requested to evaluate 
therapeutic efficacy. Results: Currently, we have complete data 
analysis of the first 52 patients. After pre-screening, 7 patients 
were excluded due to positive MRI (5 pts) or bone scan (2 pts). The 
median time from radical prostatectomy or radiotherapy to BCR 
was 4.92y (0.6-15.46). Thirty-eight among the 52 patients (73%) 
had a positive PSMA PET/CT. Ninety-four lesions were detected, 
53/94 in lymph nodes (56.4%) predominantly dispatched on pel-
vic area (75.5%), 25/94 in bone (26.6%) (mostly on axial skeleton) 
and 12/94 into prostate bed (12.7%). Detection rates were 56 %, 
87 % and 74% for patients with PSA value ranging from 0.05 to 
0.3, 0.3 to 0.6 and 0.6 to 1.6 ng/ml respectively. Thanks to PSMA 
PET/CT, therapeutic management changed in 35/52 patients 
(67.3%). PSMA-positive patients had undetectable PSA level after 
stereotaxic radiotherapy or focal surgery based on PSMA results 
in 30.7% (16/52). In this particular hormone naïve patient popula-
tion, Rauscher’s nomogram (1) was not validate, may be due a too 
small population. Conclusion: Preliminary results of this prospec-
tive study showed, in more than half of patients, a major impact 
of PSMA PET/CT on treatment management allowing them to 
benefit very early from focal therapy with the great result for 30% 
of them of PSA complete response. Reference: (1) Rauscher I., et 
al: doi:10.1016/j.eururo.2018.01.006

OP-043
Clinical predictors of PSMA-positive metastases on Ga-68-
PSMA PET/CT in treatment-naive patients with prostate 
cancer
J. M. M. Rogasch, A. D. J. Baur, H. Cash, S. Zschaeck, S. Elezkurtaj, 
W. Brenner, B. Hamm, M. Makowski, H. Amthauer, C. Furth; Charité-
Universitätsmedizin Berlin, Berlin, GERMANY.
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Purpose/Introduction: To evaluate the accuracy of established 
pre-treatment risk stratification systems for prostate cancer 
(PCa) in predicting PSMA-positive metastases in men undergo-
ing Ga-68-PSMA PET/CT as initial staging examination. Subjects 
and methods: Retrospective analysis in 108 consecutive treat-
ment-naïve patients with histologically proven PCa undergoing 
Ga-68-PSMA PET/CT (median age, 72 [range, 49-82] a). Predic-
tion of PSMA-positive metastases by serum PSA, clinical T stage 
(cT), Gleason score (GS), ISUP group, percentage of positive bi-
opsy cores, and derived risk scores (D’Amico score, Roach [RF] 
and Yale formula [YF], and Briganti nomogram [BN]) was exam-
ined with ROC analysis. Results: Any PSMA-positive metastases 
were found in 36 of 108 patients, including LN metastases in 
28 patients, extrapelvic LN metastases in 15 patients, and or-
gan metastases in 19 patients (bone, 19; lung, 1). AUC for PSA, 
cT, GS/ISUP, and percentage of positive biopsy cores regarding 
PSMA-positive metastases did not differ significantly (range, 
0.6-0.8; each p>0.05). D’Amico (AUC, 0.61-0.64) was inferior to 
RF (0.76-0.83), YF (0.81-0.86) and BN (0.73 to 0.88; each p<0.05). 
Among the 89 high-risk patients (D’Amico), decision for or 
against PET imaging based on RF (cutoff, >18.0), YF (>10.8) or BN 
(>8.0) would have prevented PSMA PET/CT in 4 (5%), 15 (17%) 
or 18 patients (20%), respectively, while preserving a sensitivity 
≥95% for PSMA-positive metastases. Discussion/Conclusion: 
Clinical parameters and established pre-treatment risk stratifica-
tion systems for PCa can predict Ga-68-PSMA PET-positive me-
tastases in treatment-naïve patients. Especially YF and BN may 
improve identification of patients with the highest probability of 
metastatic disease detected by Ga-68-PSMA PET/CT.

OP-044
The effect of androgen deprivation therapy on PSMA 
expression evaluated with 68Ga-PSMA-11 PET/MRI. A 
prospective, registered clinical trial.
S. Malaspina1,2, O. Ettala3, T. Tuokkola2, P. Böstrom3, J. 
Kemppainen2,4; 1University of Milan, Milan, ITALY, 2Turku PET Centre, 
Turku University Hospital, Turku, FINLAND, 3Department of Urology, 
Turku University Hospital, Turku, FINLAND, 4Department of Clinical 
Physiology and Nuclear Medicine, Turku University Hospital, Turku, 
FINLAND.

Purpose: Cell lines and animal models have demonstrated that 
PSMA expression is altered after initiation of androgen depriva-
tion therapy(ADT). However, the phenomenon is poorly stud-
ied in humans. The aim of the study is to evaluate the effect of 
ADT on PSMA expression by repeated 68Ga-PSMA-11-PET/MRI 
scans. Subjects and methods: In this prospective, registered 
(NCT03313726), phase 1 trial, newly diagnosed high risk pros-
tate cancer patients (Gleason grade group:5, PSA median:25 
ug/L) underwent 68Ga-PSMA-11-PET/MRI immediately before 
and repeatedly after the initiation of ADT (Degarelix, 240 mg). 
PET/MRI imaging was repeated either 1,2 and 4 weeks or 2,4 and 
8 weeks after ADT administration. Volumes of interest and SUV-
max measurements on primary tumour, lymph node and bone 
metastasis were performed in order to determine the highest 
time point of PSMA expression. Results: Seven men complet-
ed the 68Ga-PSMA-11-PET/MRI scans and reached castration 

level (s-testo<1.7nmol/L) after ADT administration and before 
the second imaging. In total 7 prostate, 15 lymph-node and 14 
bone lesions were analyzed. Using pre-treatment SUVmax as a 
reference, in all primary lesions a mean 16%SUVmax decrease 1 
week after ADT was observed. Progressively in 5 patients a de-
scending trend persisted, with a mean SUVmax decrease at 2,4 
and 8 weeks of 25%,37% and 54%, while in 2 patients SUVmax 
increased at 2 and 4 weeks (mean 5% and 11%). 7 out of 15 
lymph node metastasis showed an increase at 2 and 4 weeks 
(mean 19% and 10%) , which was preceded either by a SUVmax 
decrease(4 cases, mean 14%) or increase (3 cases, mean 18%). In 
the remaining 8 lymph nodes SUVmax decreased at 1,2,4 and 8 
weeks (mean 16% ,31% , 44% and 56%). 7 out of 14 bone me-
tastasis showed a SUVmax increase at 2 and 4 weeks (mean 15% 
and 22%), after which in 5 lesions SUVmax decreased (mean 
23%), in 2 continued rising (mean 33%). 7 remaining lesions had 
a mean SUVmax reduction at 2,4 and 8 weeks of 24%,28% and 
50%. Overall, no new lesions were detected after ADT compared 
to baseline 68Ga-PSMA-11-PET/MRI. Conclusions: Initial results 
suggest that PSMA expression evaluated with 68Ga PSMA-11-
PET/MRI imaging is affected heterogeneously by ADT. In prima-
ry tumour PSMA expression decreased progressively over time 
with no significant increase. On the other hand, in 50% of lymph 
node and bone metastasis, SUVmax, after an initial reduction, 
increased 2-4 weeks after ADT, followed by either a further in-
crease or decrease at 8 weeks.

OP-045
Impact of long-term androgen deprivation therapy on 
PSMA-ligand PET/CT in patients with castration sensitive 
prostate cancer
A. Afshar-Oromieh1,2, N. Debus1, M. Uhrig3, T. A. Hope4, M. J. Evans5, 
T. Holland-Letz6, F. Giesel1, K. Kopka7, B. Hadaschik8, C. Kratochwil1, 
U. Haberkorn1; 1University Hospital of Heidelberg, Nuclear Medicine, 
Heidelberg, GERMANY, 2University Hospital of Bern, Nuclear 
Medicine, Bern, SWITZERLAND, 3German Cancer Research Center, 
Heidelberg, GERMANY, 4Department of Radiology and Biomedical 
Imaging, University of California, San Francisco, CA, UNITED 
STATES OF AMERICA, 5Department of Pharmaceutical Chemistry, 
University of California, San Francisco, CA, UNITED STATES OF 
AMERICA, 6Department of Biostatistics, German Cancer Research 
Center, Heidelberg, GERMANY, 7Division of Radiopharmaceutical 
Chemistry, German Cancer Research Center, Heidelberg, GERMANY, 
8Department of Urology, Essen University Hospital, University of 
Duisburg-Essen, Essen, GERMANY.

Purpose: Since the introduction of PSMA-PET/CT with [68Ga]
Ga-PSMA-11, this modality for imaging prostate cancer (PC) 
has spread worldwide. Preclinical studies demonstrate that 
short-term androgen deprivation therapy (ADT) can signifi-
cantly increase the PSMA-expression on PC cells. Additionally, 
retrospective clinical data in large patient cohorts suggested a 
positive association between ongoing ADT and a pathologic 
PSMA-PET/CT. The present evaluation was conducted in or-
der to further analyze the influence of long-term ADT on PS-
MA-PET/CT. Methods: A retrospective analysis was performed 
for all patients who were scanned at our institute with [68Ga]
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Ga-PSMA-11 PET/CT from 2011 until 2017 in order to detect PC 
(n=1,704). Amongst them, 306 patients were scanned at least 
twice. Ten of these patients had started and continued ADT 
with continuous clinical response between two PSMA-PET/CT. 
These ten patients were included in the current analysis which 
compared the tracer uptake intensity and volume of PC-lesions 
in PSMA-PET/CT prior and during ongoing ADT. Results: Over-
all, 31 PC lesions were visible in all ten patients before initiation 
of ADT. However, under ongoing ADT (duration 42-369 days, 
median: 230 days), only 14 lesions were visible in eight of the 
ten patients. The average tracer uptake values decreased in 
71% and increased in 12.9% of all PC lesions. 33.3% of all lesions 
were still visible in six patients with complete PSA response (≤ 
0.1ng/ml). Conclusions: Continuous long-term ADT in patients 
with castration naïve PC demonstrated a significantly negative 
impact on tumor allocation in PSMA-PET/CT. The majority of 
PC lesions became invisible under effective ADT. According 
to this data, in the setting of biochemical relapse PSMA-PET/
CT should preferably be conducted prior to commencing ADT, 
aiming at visualizing the maximum possible extend of disease. 
PSMA-PET/CT under ADT can potentially be used for a more 
precise response assessment compared to PSA alone: early de-
tection of isolated hormone-resistant lesions could change the 
treatment strategies in the future.

OP-046
PET/CT with 68Ga-PSMA for monitoring the treatment of 
177Lu-PSMA-617 in Patients with Metastatic Castration-
Resistant Prostate Cancer
A. Heinzel1, D. Boghos1, F. M. Mottaghy1, F. Gaertner2, M. Essler2, D. 
von Mallek1, H. Ahmadzadehfar2; 1UK Aachen, Aachen, GERMANY, 
2UK Bonn, Bonn, GERMANY.

Purpose/introduction: In order to determine response of ra-
dioligand therapy with (177)Lu-617 PSMA in castrate-resistant 
prostate cancer usually changes in prostate-specific antigen 
(PSA)-levels are evaluated. In addition, many centres employ 
68Ga-PSMA PET/CT. The aim of our study was to systematically 
evaluate the use of 68Ga-PSMA PET/CT for monitoring treatment 
response. Subjects & methods: The patients were retrospec-
tively recruited from Universitätsklinik Bonn and Universitätsk-
linik Aachen. We included 45 patients with metastatic castra-
tion-resistant prostate cancer treated with 177Lu-PSMA-617 
that had pre- and post-therapeutic imaging before the first and 
after the third or fourth treatment cycle using 68Ga-PSMA PET/
CT. Furthermore, we only considered patients that have been 
treated with at least one of the new-generation antihormonal 
drugs (abiraterone or enzalutamide) before the treatment with 
177Lu-PSMA-617. PET Scans had to be performed between 5-12 
weeks after the respective treatment cycle. The range between 
the 68Ga-PSMA PET/CT and the PSA measurement had to be 
within four weeks. We defined a treatment response based on 
the 68Ga-PSMA PET/CT according to a modified version of the 
PERCIST criteria. Reduction of minimal 30% in target measurable 
tumor SUVpeak was considered treatment response, given the 
absence of new lesions. With regard to PSA we looked at two 
types of responses. A decline ≥ 50% compared to baseline and 

any decline in PSA compared to baseline. Based on these as-
sumptions we calculated sensitivity, specificity, positive predic-
tive value and negative predictive value of the use of 68Ga-PS-
MA PET/CT for response assessment in radioligand therapy with 
(177)Lu-617 PSMA. Results: 68Ga-PSMA PET/CT predicted a de-
cline of PSA ≥ 50% with a sensitivity of 80%, specificity of 65%, 
positive predictive value of 74%, and negative predictive value 
of 72%. Moreover, it predicted any decline of PSA with a sensi-
tivity of 74%, specificity of 82%, positive predictive value of 92% 
and negative predictive value of 50%. Discussion/conclusion: 
In both scenarios, 68Ga-PSMA PET/CT shows good performance 
for detection of treatment response. Thus our results indicate 
that 68Ga-PSMA PET/CT seems to be a useful tool for response 
evaluation in radioligand therapy with (177)Lu-617 PSMA. The 
strength of the study is its bicentric character, whereas a limita-
tion is its retrospective character in a small sample.
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OP-047
Diagnostic Value of Transluminal Attenuation Gradient: A 
proof of concept study with 13N-ammonia PET
A. Monroy1, E. Alexanderson-Rosas2,3, R. Tio4, O. Perez-Orpinel2, 
M. Flores-Flamand2, J. Masso-Bueso2, J. Groot1, R. Slart1,5, N. 
Prakken1; 1UMCG, Groningen, NETHERLANDS, 2National Institute of 
Cardiology, Mexico City, MEXICO, 3Universidad Nacional Autónoma 
de México, Mexico City, MEXICO, 4Catharina Ziekenhuis, Eindhoven, 
NETHERLANDS, 5University of Twente, Enschede, NETHERLANDS.

Introduction: Transluminal Attenuation Gradient (TAG) refers to 
the gradient of intraluminal contrast attenuation along a coro-
nary artery. Recently, TAG has been proposed as a parameter to 
identify hemodynamically significant stenosis. Currently, there 
are no previous studies comparing TAG to quantitative myocar-
dial perfusion with 13N-ammonia Positron Emission Tomography 
(PET). Purpose: To determine the diagnostic value of TAG by Cor-
onary Computed Tomography Angiography (CCTA) for the de-
tection of ischemia with absolute stress myocardial blood flow 
(MBF) measured with 13N-ammonia PET as a reference. Methods: 
We included patients who underwent CCTA and 13N-ammonia 
PET due to suspected or known coronary artery disease (CAD). 
All patients were studied in a PET/CT scanner (Biograph True 
Point PET/CT 64-Multislice Scanner, Siemens). Houndsfield Units 
(HU) were measured at 5 mm intervals from the ostium until the 
cross-sectional area fell below 2.0 mm2 at each main coronary 
artery (left anterior descending artery, left circumflex artery, and 
right coronary artery). The TAG was considered the change in 
HU per 10-mm length of a coronary and calculated as the linear 
regression coefficient between HU and length from the ostium. 
Significant CAD was defined as ≥50% stenosis on the CCTA. Ves-
sels with inadequate image quality, stent, or with total occlusion 
were excluded. Stress MBF was analyzed regionally according 
to the three vascular territories. Ischemia was considered as a 
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stress MBF < 1.85 ml/gr/min in each vascular territory. Results: 
56 vessels (22 patients: mean age 63 ± 9 years, 77% male) were 
assessed, and 10 vessels were excluded. The mean TAG was -12.8 
± -11.1 and mean stress MBF was 2.1 ± 1.9 ml/gr/min. TAG and 
CCTA had similar accuracy in detecting ischemia (area under 
the curve 0.75 vs. 0.79, p=0.75). Sensitivity, specificity, positive 
predictive value, negative predictive value, and accuracy for TAG 
were 81%, 69%, 61%, 86%, and 73% respectively, and for CCTA 
were 71%, 85%, 75%, 83%, and 80% respectively. Conclusion: 
TAG and CCTA showed similar diagnostic value for the detection 
of ischemia when compared to absolute stress MBF 13N-ammo-
nia PET. Future prospective studies are warranted to fully deter-
mine the diagnostic value of the TAG.

OP-048
Relationship between resistant hypertension and 
coronary vascular function assessed by 82Rb PET/CT in 
patients with suspected coronary artery disease and 
normal myocardial perfusion
V. Gaudieri1, W. Acampa1,2, C. Nappi2, R. Assante2, T. Mannarino2, 
E. Zampella2, M. Panico1, A. Genova2, G. De Simini2, P. Buongiorno2, 
S. Daniele1, A. Cuocolo2; 1Institute of Biostructure and Bioimaging, 
National Council of Research, Naples, ITALY, 2Department of 
Advanced Biomedical Sciences, University Federico II, Naples, ITALY.

Aim: Impaired coronary flow reserve (CFR) represents a signifi-
cant marker of hypertensive vascular damage and is associated 
with increased risk of cardiovascular morbidity and mortality. 
In patients with resistant hypertension (RH) reduction of CFR 
may occurs earlier than coronary atherosclerosis and it may be 
an early manifestation of developing coronary artery disease 
(CAD). We assessed the relationship between RH and CFR mea-
sured by 82Rb PET/CT in hypertensive patients with suspected 
CAD and normal myocardial perfusion imaging (MPI). Mate-
rials and Methods: The overall study population consisted 
of 87 hypertensive patients with suspected CAD and normal 
MPI at vasodilator stress 82Rb PET/CT imaging. Patients with di-
abetes were excluded. RH was defined as blood pressure that 
remained above goal in spite of the concurrent use of 3 antihy-
pertensive agents of different classes. Coronary artery calcium 
(CAC) score was measured according to the Agatston method. 
Resting and hyperemic myocardial blood flow (MBF) and CFR 
were automatically quantified. A value of CFR ≤2 was consid-
ered reduced. Continuous data were compared using two-sid-
ed Student’s t test. Univariable and multivariable linear regres-
sion analyses were used to determine the variables associated 
with reduced CFR. A p-value <0.05 was considered significant. 
Results: In the overall population, 36 patients (38%) had RH. 
Patients with RH were older (66±13 vs. 58±11 years) and had 
lower value of hyperemic MBF (1.7±0.77 vs. 2.29 ±0.95) and 
CFR (2.14±0.97 vs. 2.89±1.08) compared to those without (all 
p<0.005). On the contrary, CAC score and baseline MBF were 
not significantly different between the 2 groups. At univariable 
analysis, age and RH resulted significant predictors of reduced 
CFR (both p<0.01), while at multivariable analysis, only RH was 
independently associated with reduced CFR (p<0.05). Con-
clusions: In patients with suspected CAD and normal MPI the 

presence of RH is associated with coronary vascular dysfunc-
tion and reduced CFR. The identification of coronary vascular 
dysfunction could help to identify early structural alterations of 
the arterial wall in patients with RH.

OP-049
Relationship Between Epicardial Adipose Tissue and 
Coronary Vascular Function in Patients with Normal 
Myocardial Perfusion by 82Rb PET/TC
C. Nappi1, W. Acampa1, M. Imbriaco1, V. Gaudieri2, R. Assante1, 
E. Zampella1, G. De Matteis1, P. Buongiorno1, M. Puglia1, A. 
Ponsiglione1, S. Dell’Aversana1, A. Cuocolo1; 1Department of 
Advanced Biomedical Sciences, University Federico II, Naples, ITALY, 
2Institute of Biostructure and Bioimaging, National Council of 
Research, Naples, ITALY.

Background: Epicardial adipose tissue (EAT) is the visceral fat 
depot of the heart and it directly influences myocardial homeo-
stasis through vasocrine and paracrine mechanism. A reduced 
coronary flow reserve (CFR) reflects not only the presence of 
coronary artery stenosis but also coronary vascular dysfunction. 
There are a few evidences of a direct correlation between in-
creased EAT and impaired CFR in small patients’ population with 
suspected or known coronary artery disease (CAD). However, 
this association has not been not fully investigated. Purpose: 
We assessed the relationship between EAT and CFR in patients 
with suspected or known CAD and normal myocardial perfusion 
imaging. Methods: The overall study population consisted of 
272 subjects referred for the evaluation of suspected or known 
CAD to stress-rest 82Rb PET/CT and showing normal MPI. CAC 
score was measured according to the Agatston method. Using 
unenhanced CT images for CAC, EAT volume was measured 
(cm3). The ln(CAC+1) score and lnEAT transformation were used 
to reduce heteroscedasticity. Myocardial perfusion was assessed 
using standardized segmentation of 17 myocardial regions. The 
summed stress, summed rest and summed difference scores 
were automatically calculated. Myocardial perfusion was con-
sidered normal when the summed stress score was <3. Abso-
lute myocardial blood flow (MBF) was computed (in milliliters 
per minute per gram) from the dynamic rest and stress imaging 
series. CFR was defined as the ratio of hyperemic to baseline 
MBF and CFR ≤2 was considered reduced. Results: In the overall 
population, 95 (35%) patients showed reduced and 177 (65%) 
normal CFR. Compared to patients with normal CFR, those with 
reduced CFR were older (60±11 vs. 67±9, P<0.05) and showed 
higher values of ln(CAC+1) (3.9±3 vs. 4.7±3, P<0.05) and lnEAT 
volume (4.5±1 vs. 4.7±.1, P<0.05). At univariable logistic regres-
sion analysis age, ln(CAC+1) and lnEAT resulted significant pre-
dictors of reduced CFR. At multivariable analysis, only age and 
lnEAT volume were independently associated with reduced CFR 
(hazard ratio 1.05 and 1.89 and 95% confidence interval 1.02-
1.08 and 1.01-3.54, P<0.005). The addition of lnEAT to clinical 
data significantly increased the global chi-square of the model 
(from 23.8 to 28.6, P<0.05) in predicting reduced CFR. Conclu-
sions: In patients with suspected and known CAD and normal 
myocardial perfusion, age and EAT are strongly associated with 
reduced CFR confirming that visceral fat depot may directly in-
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fluence coronary vascular function. Thus, EAT evaluation may 
play a major role in the identification of coronary vascular dys-
function in patients with normal perfusion.

OP-050
Characterization of functionally significant coronary 
artery disease by a novel coronary computed tomography 
angiography (CCTA) based index: a comparison with PET 
perfusion
P. Siogkas1, D. Neglia2,3, A. Sakellarios4, R. Liga3,5, G. Pelosi2, M. 
Papafaklis1, T. Niittymaki6, A. Scholte7, O. Gaemperli5, P. Kaufmann5, 
O. Parodi2, G. Benetos8, I. Koutagiar8, L. Michalis1, D. Fotiadis1,4, J. 
Knuuti6, C. Anagnostopoulos9; 1University of Ioannina, Ioannina, 
GREECE, 2CNR, Pisa, ITALY, 3University Hospital of Pisa, Pisa, ITALY, 
4Biomedical Research Institute – FORTH, Ioannina, GREECE, 
5University Hospital Zurich, Zurich, SWITZERLAND, 6University 
of Turku and Turku University Hospital, Turku, FINLAND, 7Leiden 
University Medical Center, Leiden, NETHERLANDS, 8University of 
Athens, Athens, GREECE, 9Biomedical Research Foundation of 
Academy of Athens, Athens, GREECE.

Background: Application of computational fluid dynamics 
(CFD) to three-dimensional CTCA datasets has been shown to 
provide accurate assessment of the hemodynamic significance 
of a coronary lesion. Virtual Functional Assessment Index (vFAI) 
has been recently validated against fractional flow reserve and 
proposed as a possible surrogate marker of hemodynamic sig-
nificance of coronary stenoses. Aims: To test the hypothesis 
that vFAI is related with regional flow parameters derived by 
quantitative PET and can be used to predict perfusion abnor-
malities downstream stenotic coronary lesions at CTCA. Meth-
ods: Seventy one patients with mean age 62.2±7.9 years old, 
stable symptoms and intermediate pre-test likelihood of coro-
nary artery disease (CAD) underwent CTCA and 15O-water or 
13N-ammonia PET stress-rest quantitative myocardial perfusion 
imaging. Three-dimensional reconstruction of CTCA datasets 
was performed, followed by CFD blood flow simulations using 
dedicated finite element software. PET studies were considered 
positive for significant CAD, when more than one contiguous 
myocardial segments showed stress myocardial blood flow 
(s-MBF) ≤2.3 ml/g/min for 15O-water or <1.79 ml/g/min for 
13N-ammonia. The corresponding myocardial flow reserve (MFR) 
thresholds were ≤ 2.5 and ≤ 2 respectively. The extent of perfu-
sion defects in 13N-ammonia studies was also computed as % 
of the left ventricle and a reversible perfusion defect involving 
≥ 10% of the left ventricle was defined as significant. Results: 
s-MBF and MFR measurements were available in 206 vessels’ 
territories. After exclusion of arteries because of unsatisfacto-
ry image quality, vFAI was computed in 196 vessels. vFAI was 
positively correlated with s-MBF measured either with 15O-wa-
ter or 13N-ammonia (R=0.47 and R=0.53, p<0.001 for both). A 
positive correlation was also demonstrated between vFAI and 
MFR (R=0.40, p<0.001 and R=0.39, p=0.004) for 15O-water and 
13N-ammonia measurements respectively. The optimum thresh-
old of vFAI for predicting concordant impairment of both s-MBF 
and MFR downstream a coronary stenosis ≥30% was 0.8 with 
sensitivity and specificity values 91% and 82% (AUC: 0.834, 

95% CI: 0.730 to 0.937, p<0.001) or 63% and 80% (AUC: 0.788, 
95% CI: 0.622 to 0.953, p=0.019) for 15O-water and 13N-ammo-
nia PET studies, respectively. The same threshold had sensitivity 
and specificity 75%, for predicting a reversible perfusion defect 
≥10% of the left ventricle (AUC: 0.813, 95% CI: 0.641 to 0.984, 
p=0.05). Conclusion: vFAI can be readily computed in the ma-
jority of coronary vessels from CTCA datasets. It is correlated 
with PET measured stress MBF and MFR and identifies with rea-
sonable accuracy impaired coronary flow capacity downstream 
a coronary lesion at CTCA.

OP-051
Value of aortic TBR measured on FDG-PET for the 
prediction of atherothrombotic events in a cohort of 
patients with overt coronary and carotid atherosclerotic 
disease
M. Sinigaglia1, N. Mikail1, C. Ketfi1, E. Meseguer2, C. Guidoux2, L. 
Cabrejo2, R. Chequer1, P. Lavallée2, D. Le Guludec1, L. Feldman3, P. 
Amarenco2, F. Hyafil1; 1Bichat University Hospital, Department of 
Nuclear Medicine, APHP, Paris, FRANCE, 2Bichat University Hospital, 
Department of Neurology, APHP, Paris, FRANCE, 3Bichat University 
Hospital, Department of Cardiology, APHP, Paris, FRANCE.

Introduction: In patients imaged for oncological indications, 
high vascular FDG uptake in the ascending aorta on FDG-PET 
was associated with an increased rate of cardiovascular events 
during follow-up. Whether the results observed in patients 
imaged with FDG-PET for oncological indications hold true in 
patients with overt atherothrombotic disease remains elusive. 
Purpose: The aim of this study was to evaluate the value of 
aortic tissue to background ratio (TBR) measured on FDG-PET in 
patients with overt coronary and carotid artery disease to pre-
dict atherothrombotic events. Methods: A total of 190 patients 
with non-ST-segment elevation myocardial infarction (NSTEMI, 
n = 36), stable coronary artery disease (CAD, n = 26) or symp-
tomatic carotid stenosis (n = 128) evaluated with FDG-PET were 
identified among various clinical studies undertaken at our in-
stitution. All patients were imaged with the same PET-CT system 
90 minutes after the injection of 4 MBq/ kg of FDG. Max SUV of 
the vascular wall and mean SUV of blood were measured on 
PET axial slices in 8 regions of interest (ROI) placed on the axial 
ascending thoracic aorta and 10 ROI in the superior vena cava, 
respectively. Mean aortic TBR was calculated in each patient as 
the ratio between the average of vascular max SUV and blood 
mean SUV. Patients with a follow-up of less than one month 
were excluded. Clinical events were extracted from medical re-
cords. Atherothrombotic events were defined as cardiac death 
or the occurence of new myocardial, cerebral or limb isch-
emia or necrosis. Results: Mean age of patients was 67 ± 14.4 
years; 70 % were male. Following FDG-PET, patients received 
anti-platelet and statin therapy. After a mean follow-up of 3.5 
years, atherothombotic events occured in 27 % of patient. The 
rate of atherothombotic events increased with increasing ter-
tiles of TBR: tertile 1 (TBR: 1.22 - 1.57): 20.6 %; tertile 2 (TBR: 1.58 
- 1.74): 27 %; tertile 3 (TBR: 1.75 - 2.31): 32.8 %. Aortic TBR was 
significantly higher in patients who developed a cardiovascular 
event vs. remained asymptomatic during follow-up (1.77 ± 0.20 
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vs. 1.65 ± 0.21; p = 0.005), whereas no difference in aortic TBR 
was observed in patients who developed neurovascular events 
vs. asymptomatic patients (1.67 ± 0.18 vs. 1.66 ± 0.21; p = 0.86). 
Conclusions: In patients with overt coronary or carotid artery 
disease, high aortic TBR was associated with an increased risk 
of cardiovascular but not cerebrovascular events during fol-
low-up.

OP-052
Role of somatostatin receptor and FDG imaging in 
capturing plaque inflammation: a PET/CT analysis, 
corroborated by clinical data
A. Nieri1, E. Giovannini2, M. Bauckneht1, M. Parasiliti Caprino3, 
F. Fiz4,5, M. Albertelli3, S. Capitanio1, M. Riondato2, F. Ticconi1, 
G. Sambuceti1, D. Ferone3, A. Ciarmiello2, S. Morbelli1; 1Nuclear 
Medicine Unit, Department of Health Sciences, San Martino 
Hospital, University of Genoa, Genova, ITALY, 2Nuclear Medicine 
Unit, Sant’Andrea Hospital, La Spezia, ITALY, 3Endocrinology, 
Department of Internal Medicine, San Martino Hospital, University 
of Genoa, Genova, ITALY, 4Department of Internal Medicine, 
University of Genoa, Genova, ITALY, 5Department of Radiology, 
University of Tuebingen, Tuebingen, GERMANY.

Several studies demonstrated that atherosclerosis-related vas-
cular inflammation can be measured by means of 18F-FDG-
PET. However background (i.e. muscular/myocardial) 18F-FDG 
signal spillover or interference with patients’ comorbidities 
such as diabetes may hamper signal semiquantification. 
Up-regulation of somatostatin receptor subtype-2 occurs on 
the surface of activated macrophages and it has been sug-
gested that PET imaging of somatostatin receptor distribution 
may also capture vascular inflammation (in absence of relevant 
interference related to background uptake). Aim: to compare 
regional vascular distribution and biological determinants of 
visible calcium load, as assessed by computed tomography 
and plaque inflammations as assessed by both 68Ga-DOTA-
TOC and 18F-FDG-PET in the same group of patients. Meth-
ods: The study included 27 patients with neuroendocrine 
tumors who underwent 18F-FDG and 68Ga-DOTATOC-PET for 
clinical reasons (12 males, mean age 69.4 ± 8.03 range 56-87). 
Cardiovascular-risk stratification was performed according to a 
simplified version of the Framingham model including age, di-
abetes, smoking, systolic blood pressure and body mass index 
(BMI). Aortic uptake of both 18F-FDG and 68-Ga-DOTATOC was 
measured by drawing regions of interest comprising the en-
tire aorta on each slice of the transaxial PET/CT, then SUVmean 
for the whole aorta was computed and normalized to blood 
activity thus obtaining the aortic target-to-background ratio 
(TBRmean). With the aim of taking into account the presence 
and degree of aortic hot spots, aortic SUVmax was also record-
ed and normalized on blood-pool activity (TBRmax). Finally 
the degree of arterial calcification (AC) was measured using a 
software program providing Agatston-like scores. Differences 
in mean values and linear regression analysis were tested for 
AC, TBRmean and TBRmax and cardiovascular risk-factors. P 
value of 0.05 was considered statistically significant. Results: 
Aortic TBRmax was significantly higher on 68Ga-DOTATOC 

than 18F-FDG-PET images (p<0.0007) while no difference were 
highlighted for TBRmean. Similarly, no correlation was high-
lighted between TBRmean values and calcium score for both 
tracers. AC was dependent upon age, while it was not influ-
enced by all the remaining determinants of cardiovascular risk. 
Framingham risk score correlated with both TBRmean (p<0.05). 
Finally only TBRmax of 68Ga-DOTATOC (and not of 18F-FDG) 
was higher in diabetics with respect to the remaining patients. 
Conclusion: Correlations of both tracers uptake upon ongo-
ing biological determinants of vascular damage/inflammation 
confirm that PET might provide several different windows on 
plaque pathophysiology. In this framework 68Ga-DOTATOC 
vascular signal demonstrated to better capture the presence 
of arterial hot spots and was able to better highlight plaque 
inflammation in diabetic patients.
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Plenary 1: In Vivo Molecular Diagnosis of Cognitive 
Disorders - A Paradigm Change (incl. Marie Curie 
Lecture)

OP-053
Alzheimer’s Disease Criteria: The Role of Markers of 
Pathology
B. Dubois; Hôpitaux Universitaires La Pitié salpêtrière - Charles Foix, 
Paris, FRANCE.

OP-054
Amypad: A Randomized Clinical Trial to Validate the 
Impact of Amyloid PET
F. Barkhof; VU University Medical Center, Amsterdam, 
NETHERLANDS.

OP-055
Marie Curie Lecture: Tau PET Imaging: A History of 
Challenges and Success
V. Villemagne; Austin Health, Department of Nuclear Medicine 
and Centre for PET, Heidelberg, AUSTRALIA.
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CME 2 - Thyroid: New Guidelines in Nuclear 
Thyroidology

OP-056
EANM-SNMMI Joined Guidelines on Thyroid Molecular 
Imaging
L. Giovanella; Oncology Institute of Southern Switzerland, Nuclear 
Medicine and PET Centre, Bellinzona, SWITZERLAND.

OP-057
EANM Guidelines on Medullary Thyroid Carcinoma
G. Treglia; Nuclear Medicine and PET/CT Center, Oncology Institute 
of Southern Switzerland, Bellinzona, SWITZERLAND.
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OP-058
EANM Guidelines on Radioiodine Therapy of Benign 
Thyroid Diseases - Recent Novel Aspects
F. Verburg; University Hospital Marburg, Department of Nuclear 
Medicine, Marburg, GERMANY.
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Interactive Session on Neuroblastoma

OP-059
The Role of MIBG in the Evaluation of Children with 
Neuroblastoma
L. Biassoni; Great Ormond Street Hospital for Children, NHS 
Foundation Trust, Department of Nuclear Medicine, London, 
UNITED KINGDOM.

OP-060
F-18-DOPA in the Evaluation of Neuroblastoma
A. Piccardo; Ente Ospedaliero “Ospedali Galliera, Genova-I”, Genoa, 
ITALY.

OP-061
Clear Advantages of Ga-68 DOTATATE and I-124 MIBG PET 
for Managing Neuroblastoma
M. Hofman; Peter MacCallum Cancer Centre, Cancer Imaging and 
Theranostics, Melbourne, AUSTRALIA.
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Joint Symposium 4: Cardiovascular / ESMI: New 
Approaches for Atherosclerois Imaging

OP-062
Optical and Opto-Acoustic Imaging
A. Karlas; Institute of Biological and Medical Imaging, Munich, 
GERMANY.

OP-063
Magnetic Resonance Imaging
M. Makowski; Charité Hospital, Department of Radiology, Berlin, 
GERMANY.

OP-064
SPECT and PET
A. Saraste; Heart Center and PET Centre, University of Turku, Turku, 
FINLAND.

OP-065
Hybrid Imaging
J. Bucerius; Maastricht University Medical Center, Department of 
Nuclear Medicine, Maastrich, NETHERLANDS.
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CTE 2 - Interactive: Technologists: Radionuclide 
Therapy - A Multidisciplinary Approach

OP-066
Tips and Tricks for Dosimetry Assessment
M. Konijnenberg; Erasmus MC, Rotterdam, NETHERLANDS.

OP-067
Labelling and Dispensing of Therapeutic 
Radiopharmaceuticals
Z. Wimana; Institut Jules Bordet, Nuclear Medicine, Brussels, 
BELGIUM.

OP-068
Pitfalls During Radionuclide Therapy Administration
C. Deroose; University Hospitals Leuven, Nuclear Medicine, Leuven, 
BELGIUM.
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M2M: Therapy Effects, Preclinical

OP-069
Therapeutic efficacy of 177Lu-lilotomab satetraxetan in 
non-Hodgkin B-cell Lymphoma is controlled by G2/M cell 
cycle progression
A. Pichard1, S. Marcatili2, I. Navarro-Teulon1, H. Heyerdahl3, S. 
Patzke3, V. Stenberg3, M. Bardiès2, J. Dahle3, J. Pouget1; 1IRCM/
INSERMU1194, Montpellier, FRANCE, 2CRCT Toulouse, Toulouse, 
FRANCE, 3Nordic Nanovector ASA, Oslo, NORWAY.

We aimed at determining the molecular mechanisms involved 
in the therapeutic efficacy of 177Lu-labeled lilotomab satetrax-
etan (Betalutin®) directed against the CD37 receptor expressed 
by non-Hodgkin lymphoma (NHL) B-cells. Materials and meth-
ods: In vitro, Ramos, Raji and rituximab resistant Raji (Raji2R, all 
Burkitt lymphoma), DOHH2 (transformed follicular), Rec-1 (man-
tle), U2932 and OCILy8 (diffuse large B-cell) lymphoma cell lines 
were exposed for 18 hours to increasing activities (0-6 MBq/mL) 
of 177Lu-lilotomab, of the non-specific 177Lu-cetuximab or to un-
labelled mAbs (0-40µg/mL). Clonogenic survival, proliferation, 
expression level of phosphorylated CDK1, cell cycle progression 
and apoptosis were investigated. In vivo, mice bearing subcuta-
neous Ramos, DOHH2, Raji, Raji2R or OCILy8 tumour xenografts, 
were treated with 177Lu-mAbs, with rituximab or lilotomab and 
tumour growth was monitored. Results: We showed in all lym-
phoma cell lines that unlabelled rituximab was more cytotoxic 
than lilotomab. When lilotomab was radiolabeled, 177Lu-lilot-
omab was more cytotoxic than rituximab in the so determined 
radiosensitive DOHH2 cells while its cytotoxicity in Ramos cells 
was less pronounced. The higher response to 177Lu-lilotomab in 
DOHH2 cells than in Ramos cells was mainly mediated by lack 
of G2/M cell cycle arrest in DOHH2 cells followed by strong 
induction of apoptosis. Inhibition of CDK1 Tyr15 phosphoryla-
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tion using MK1775 or PD166285 drugs radiosensitized Ramos 
cells. These results were supported by in vivo data. In Ramos 
tumour xenograft models, 250 MBq/kg (1.25 mg/kg) 177Lu-lilo-
tomab and 10 mg/kg rituximab could not delay tumor growth 
compared with untreated mice. 177Lu-lilotomab significantly 
delayed tumour growth compared with rituximab (used at the 
same concentration) only if injected activity was increased up 
to 500 MBq/kg. Conversely, in DOHH2 tumour xenografts, 100 
MBq/kg (0.5 mg/kg) 177Lu-lilotomab was more efficient than 
rituximab. The in vivo use of MK1775 was shown to radiosen-
sitize Ramos tumour xenografts to 177Lu-lilotomab. Experi-
ments analysis is ongoing for OCILy8, Raji and Raji2R cell lines. 
Conclusion: These results indicate that 177Lu-lilotomab is an ef-
ficient therapeutic tool for NHL, particularly for tumors showing 
reduced inhibitory CDK1 phosphorylation.

OP-070
Novel targeted radionuclide therapy approach enhances 
response to immune checkpoint blockade in murine 
melanoma.
R. Hernandez, R. Patel, J. Grudzinski, E. Aluicio-Sarduy, R. Brown, 
R. Sriramaneni, J. W. Engle, P. M. Sondel, Z. S. Morris, J. P. Weichert; 
University of Wisconsin-Madison, Madison, WI, UNITED STATES OF 
AMERICA.

Purpose: Preclinical studies show that delivering external beam 
radiation therapy (EBRT) to a single tumor enhances the sys-
temic tumor response to immune checkpoint inhibition (ICI) 
therapies. We hypothesize that such synergy could be improved 
upon in the presence of metastatic or multifocal disease by de-
livering radiation therapy to all disease sites. While this is not fea-
sible with EBRT due to prohibitive toxicities, our novel targeted 
radionuclide therapy (TRT) approach using systemically admin-
istered [90Y]Y-NM600 can deliver tumor-selective radiation to all 
tumor sites. Subjects and Methods: Female C57BL/6 mice were 
implanted with a single or bilateral syngeneic melanoma (B78) 
tumors to mimic the single tumor and metastatic scenario. Sin-
gle-tumor mice (n=3) were administered 9.25 MBq of the posi-
tron-emitting [86Y]Y-NM600 and scanned via PET/CT at 3, 24, 48, 
and 72 h post-injection. 86Y-NM600 uptake in B78 tumors and 
normal tissues was quantified via a region-of-interest analysis of 
the images. [90Y]Y-NM600 TRT monotherapy was administered 
to single-tumor mice at four dose levels: 1.85, 3.7, 5.55, or 9.25 
MBq. In combination studies with ICI, single-tumor or two-tu-
mor mice (70-150 mm3; n=6) were administered [90Y]Y-NM600 
(1.85/3.7 MBq) followed by three consecutive IP injections of an 
anti-CTLA-4 mAb (10 mg/kg) at days 4, 7, and 11. The growth of 
both the primary and secondary tumors was monitored for 30 
days, and mice exhibiting complete tumor response (CR) were 
re-challenged with B78 tumor cells. The hematopoietic toxici-
ty of [90Y]Y-NM600 was monitored biweekly in naïve mice via 
CBC analysis. Results: PET/CT revealed selective accumulation 
and prolonged retention of [86Y]Y-NM600 in B78 tumors, as well 
as a rapid clearance from normal tissues. A significant (P<0.01), 
dose-dependent, tumor growth inhibition was observed in 
mice administered standalone [90Y]Y-NM600 TRT; however, CR 
was not seen in these cohorts. [90Y]Y-NM600 TRT at 1.85 and 3.7 

MBq doses was hematologically safe while 9.25 MBq resulted 
in transient cytopenia. Both single-tumor and two-tumor mice 
treated with [90Y]Y-NM600 (1.85 or 3.7 MBq) + ICI experienced 
significant regression (P<0.01) of both the primary and second-
ary tumors. Contrary to TRT alone or ICI alone treatment arms, 
CR was achieved in 66% of the single-tumor and 50% of the 
two-tumor mice treated with TRT+ICI. All complete responders 
showed immune memory to re-challenge with B78 tumor cells. 
Conclusion: Our results demonstrate that the tumor-selective 
TRT agent, [90Y]Y-NM600, significantly enhances response to an-
ti-CTLA-4 ICI in a syngeneic murine tumor model, resulting in CR 
and memory response in most treated mice.

OP-071
Novel targeted radionuclide therapy affords a durable 
response and tumor immunity in a syngeneic model of 
T-cell NHL
R. Hernandez, J. Grudzinski, K. L. Walker, R. Patel, E. Aluicio-Sarduy, 
A. N. Pinchuk, J. W. Engle, C. M. Capitini, Z. S. Morris, J. P. Weichert; 
University of Wisconsin-Madison, Madison, WI, UNITED STATES OF 
AMERICA.

Purpose: T-cell non-Hodgkin’s lymphomas (NHL) are a class of 
malignancies that are typically radiosensitive; however, the role 
of radiation therapy is limited in advanced stage disease by the 
toxicities associated with large field external beam treatments. 
Herein, we aimed to test the ability of our novel targeted radio-
nuclide therapy (TRT) agent, [90Y]Y-NM600, to selectively deliver 
lethal radiation to tumors systemically and achieve tumor remis-
sion in a syngeneic mouse model of T-cell NHL. Subjects and 
Methods: NM600 was radiolabeled with 86Y for PET/CT imaging 
and 90Y for TRT studies. Female C57BL/6 mice were implanted 
subcutaneously (s.c.) with EL-4 lymphoma cells. Mice bearing 
syngeneic EL-4 (n=4) tumors were injected IV with 9.25 MBq of 
[86Y]Y-NM600, and sequential PET/CT scans were acquired at 3, 
24, 48, and 72 h post-injection. [86Y]Y-NM600 tumor uptake and 
normal tissue distribution were determined via region-of-inter-
est analysis of the PET images. To evaluate hematological tox-
icity, naïve mice were administered 2.2, 4.6, or 9.3 MBq of [90Y]
Y-NM600 with CBC and blood chemistry analysis performed bi-
weekly. In TRT studies, mice bearing s.c. tumors (700 mm3; n=5) 
were administered a single 2.2, 4.6, 9.3, or 18.5 MBq dose of [90Y]
Y-NM600, or excipient, and tumor growth and overall survival 
were monitored for 90 days. CBC, blood chemistry, and histolog-
ical analysis of normal organs was performed in half of the sur-
viving subjects to assess long-term toxicity. The other half were 
reinoculated with EL-4 cells to test for immune memory. Re-
sults: PET/CT imaging unveiled selective and persistent tumor 
uptake of [86Y]Y-NM600 and rapid clearance of the tracer from 
normal organs and circulation. Starting at 4.6 MBq, a dose-de-
pendent moderate cytopenia was observed in mice injected 
with [90Y]Y-NM600, which resolved after three weeks. Significant 
tumor regression (P <0.001) was observed in the groups admin-
istered 4.6, 9.3, and 18.5 MBq compared to excipient treated 
controls; however, 18.5 MBq resulted in acute radiotoxicity and 
death. Compared to controls, median survival was significantly 
longer (P<0.0001) in the 2.2, 4.6, and 9.3 MBq groups, with the 
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last achieving 80% complete response (CR). Complete respond-
ers showed normal CBC, blood chemistry, and organ morpholo-
gy indicating the absence of long-term toxicities. Re-challenge 
with EL-4 cells resulted in the rejection of tumors in all subjects. 
Conclusions: TRT using [90Y]Y-NM600 can elicit durable re-
sponses in mice bearing syngeneic T-cell NHL tumors at dos-
es that result in limited toxicities. TRT may cooperate with the 
immune system to achieve anti-tumor responses and durable 
anti-tumor immunity.

OP-072
Efficacy and Toxicity of 177Lu-NeoBOMB1 for prostate 
cancer treatment - a preclinical study
S. U. Dalm1, E. de Blois1, J. Haeck1, G. N. Doeswijk1, F. Orlandi2, D. 
Barbato2, M. Tedesco2, M. Konijnenberg1, M. de Jong1; 1Erasmus MC, 
Rotterdam, NETHERLANDS, 2Advanced Accelerator Applications, 
Colleretto Giacosa (TO), ITALY.

Introduction: Overexpression of the gastrin releasing peptide 
receptor (GRPR) has been reported in multiple tumor types 
including prostate cancer. GRPR-radioligands are suitable for 
radionuclide imaging and therapy of GRPR-expressing tumors. 
NeoBOMB1 is a selective and stable GRPR-antagonist with high 
receptor affinity. Our previous preclinical studies with radio-
labeled NeoBOMB1 demonstrated high radiotracer uptake in 
the tumor. Furthermore, radiotracer uptake was also observed 
in the GRPR-expressing pancreas and the kidneys. The latter, 
due to renal excretion, decreased rapidly over time. The radio-
tracer cleared relatively fast from the pancreas as opposed to 
the much longer retention of the radio-compound in malig-
nant tissue. Furthermore, increasing the peptide mass of Ne-
oBOMB1 favored the tumor-to-pancreas ratio. In this study we 
aimed to determine the efficacy and safety of 177Lu-NeoBOMB1 
therapy using different peptide amounts in a prostate cancer 
mouse model. Materials and Methods: Male balb c nu/nu 
mice subcutaneously xenografted with the GRPR-expressing 
human prostate cancer cell line PC-3 received either 3 injec-
tions of saline (n=10, naïve), 30 MBq/300 pmol (n=15, group 
A), 40 MBq/400 pmol (n=15, group B) or 60 MBq/600 pmol 
(n=15, group C) 177Lu-NeoBOMB1. Injections were administered 
1 week apart. To assess toxicity, non-tumor bearing animals re-
ceived the same treatment (n=4 per group). At 12 and 24 weeks 
post-therapy, 2 animals of each group were euthanized, the 
kidneys and the pancreas were removed and analyzed by his-
topathology. Tumor size and/or animal weight were measured 
bi-weekly. Study endpoints were: tumor size ≥ 2000 mm3, ≥ 
20% weight loss, any signs of organ (pancreas and kidneys) in-
sufficiency and max age of 230 d. Results: The mean tumor size 
of group A, B and C reached 2000 mm3 with significant delay as 
compared to the naïve group: 69±14 d, 61±17 d and 77±49 d, 
respectively. In addition, two mice from group A and 1 mouse 
from group B did not show tumor regrowth after a complete 
response. Animals treated with 177Lu-NeoBOMB1 also had a sig-
nificantly longer mean survival time compared to naïve animals 
(p<0.001). No significant differences in survival were observed 
among treatment groups. Furthermore, no decrease in animal 
weight was observed and up to now histopathological anal-

yses showed no clear signs of toxicity related to the therapy. 
Conclusions: This preclinical study indicates that treatment 
with 177Lu-NeoBOMB1 is effective and safe, with no signs of or-
gan toxicity. No significant effect of peptide mass on efficacy 
and safety was observed.

OP-073
GRPR-targeted radiotherapy using the 177Lu-labeled GRPR-
antagonist DOTAGA-PEG2-RM26
B. Mitran1, S. S. Rinne1, F. Azamy1, A. Vorobyeva1, M. Altai1, M. 
Konijnenberg2, T. Maina-Nock3, B. A. Nock3, V. Tolmachev1, U. 
Rosenström1, A. Orlova1; 1Uppsala University, Uppsala, SWEDEN, 
2Erasmus MC, Rotterdam, NETHERLANDS, 3NCSR Demokritos, 
Athens, GREECE.

Aim: Gastrin releasing peptide receptors (GRPRs) are overex-
pressed in prostate cancer. The ability of GRPR-antagonists to 
target but not activate GRPRs while displaying fast renal clear-
ance renders them highly attractive for radionuclide therapy. 
We also hypothesized that anti-HER2 treatment should increase 
the efficacy of GRPR-targeted radiotherapy. The GRPR-antago-
nist based 177Lu-DOTAGA-PEG2-RM26 was chosen from a series 
of 177Lu-X-PEG2-RM26 analogues (X=NOTA,NODAGA,DOTA,DOT-
AGA) owing to highest in vivo stability and favourable biodis-
tribution. The aim of this study was to determine the effect of 
treatment with 177Lu-DOTAGA-PEG2-RM26 alone or in combi-
nation with the anti-HER2 antibody trastuzumab in a murine 
model. Methods: The peptide-conjugate DOTAGA-PEG2-RM26 
was labeled with lutetium-177. The influence of injected protein 
dose (50-750 pmol/injection), co-injection of neprilysin inhibi-
tor phosphoramidon and plasma-expander gelofusine, and the 
biodistribution over time (100 pmol/injection, 0.5-90 h pi) were 
studied in PC-3 xenografted mice. Dosimetry was evaluated for 
100-250 pmol/injection and a pre-clinical therapeutic study was 
performed in PC-3 xenografted mice. Mice (n=9-10/group) were 
treated every second day (6 cycles) with intravenous injections 
of (A) PBS, (B) 200 pmol DOTAGA-PEG2-RM26, (C) 200 pmol/60 
MBq 177Lu-DOTAGA-PEG2-RM26, (D) trastuzumab (5 mg/kg), or 
(E) 200 pmol/60 MBq 177Lu-DOTAGA-PEG2-RM26 and trastuzum-
ab (5 mg/kg). Groups B, C and E were co-injected with phos-
phoramidon (300 µg/mouse). Results: DOTAGA-PEG2-RM26 
was labeled with lutetium-177 with molar activity of 0.3 MBq/
pmol. Tumor activity uptake increased from 12±3 to 19±2 %ID/g 
(1h pi) upon co-administration of phosphoramidon. Co-injec-
tion of gelofusine did not improve tumor-to-kidney ratio. Activi-
ty uptake in tumors decreased with increasing injected peptide 
dose from 19±2 %ID/g for 50 pmol to 6±1 %ID/g for 750 pmol. 
Autoradiography indicated that tumor penetration was insuffi-
cient for the 50 pmol injected dose but activity distribution was 
homogeneous after injection of 100-250 pmol. Tumor-to-organ 
ratios decreased significantly with increasing peptide dose. Bio-
distribution of 177Lu-DOTAGA-PEG2-RM26 over time showed a 
rapid activity washout from all tested tissues except for kidneys 
and tumors. Estimated absorbed radiation dose per treatment 
cycle (200 pmol/60 MBq) was ~11 Gy to the tumor and ~5 Gy 
to the kidneys. Therapy with 177Lu-DOTAGA-PEG2-RM26 induced 
a significant inhibition of tumor growth. The median survival 
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times for control groups (A 42 d, B 46 d, D 44 d) were significant-
ly shorter than for treated (C 65 d, E 74 d). Trastuzumab togeth-
er with radiotherapy significantly improved survival. No treat-
ment-related toxicity was observed. Conclusion: Radiotherapy 
using the 177Lu-labeled GRPR-antagonist DOTAGA-PEG2-RM26 
was effective in inhibiting tumor growth in vivo. Anti-HER2 ther-
apy additionally improved survival.

OP-074
First in vivo study of the MDM2/MDMX-p53 antagonist 
PM2 as potentiator of external radiotherapy in wt p53 
cancer
D. Spiegelberg1,2, A. C. Mortensen1, S. Lundsten1, C. J. Brown3, D. 
P. Lane3,4, M. Nestor1; 1Department of Immunology, Genetics and 
Pathology, Uppsala University, Uppsala, SWEDEN, 2Department of 
Surgical Sciences, Uppsala University, Uppsala, SWEDEN, 3p53Lab, 
A*STAR, 8A Biomedical Grove, #06-04/05 Neuros/Immunos, 
Singapore, SINGAPORE, 4Department of Microbiology, Tumor and 
Cell Biology, Karolinska Institutet, Stockholm, SWEDEN.

Background: Radiation treatment amplifies p53 expression in 
cancer cells with wild-type (wt) p53. Previous in vitro studies 
have demonstrated that amplifying wt p53 expression in com-
bination with external radiotherapy results in increased thera-
peutic effects in wt 53 cancer cells. Blocking the negative regu-
lators MDM2 and MDMX stabilizes the increased p53 expression 
and may therefore potentiate radiotherapy outcomes. In this 
study we explored the efficacy of PM2, a novel stapled peptide, 
that efficiently blocks the MDM2/MDMX-p53 interaction, as 
monotherapy and in combination with external gamma radia-
tion therapy in in vitro and in vivo models. Methods: Treatment 
efficacy of PM2- and radiotherapy was assessed using a panel 
of wt p53, p53 knock-out (-/-), and mutant p53 cells grown in 
2D and 3D systems. Upregulation of p53 and increased apop-
totic signaling was evaluated by western blotting, flow cytom-
etry and ex vivo immunohistochemistry. Effects of PM2- and/
or radiotherapy were evaluated in wt p53 UM-SCC-74B and wt 
p53 HCT116 xenografts as well as in mutant p53 BON and p53 
-/- HCT116 tumor-bearing mice. Finally, biodistribution of the 
peptide in vivo was studied using 125I-labeled PM2. Results: PM2 
monotherapy and combination-therapy induced effective cyto-
toxic activity in wt p53 2D and 3D assays, where PM2 in com-
bination with radiotherapy demonstrated synergistic effects on 
cell survival. This effect that was not observed in p53 (-/-) and 
mutant p53 cells. In mouse models with HCT116 wt p53 tumors, 
PM2 and radiation treatment significantly prolonged survival 
compared to the control and single treatment groups. Biodistri-
bution and autoradiography of 125I-PM2 revealed retained high 
activity in the tumor. PM2 effects on mutant p53 and p53 -/- 
tumors were negligible. PM2-dependent p53 stabilization and 
increased apoptosis was confirmed with ex vivo immunohisto-
chemistry. PM2 treatment did not show any indications of acute 
toxicity. Conclusion: This is the first study demonstrating the 
potential of the stapled peptide PM2 as a radiotherapy potenti-
ator in vivo. In the future, a clinical application of PM2 together 
with radiotherapy in wt p53 cancers may improve tumor control 
and restore quality of life in cancer patients.
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Do.MoRe: Dosimetry for 177Lu-DOTA-Octreotate 
Therapie

OP-075
Dosimetry of LUTATHERA in patients with advanced 
midgut neuroendocrine tumors: results of the Phase III 
NETTER-1 sub-study
L. Bodei1, M. Cremonesi2, M. Ferrari2, E. Krenning3, M. Lopera 
Sierra4, J. L. Erion5, P. Santoro5, D. Chicco6, M. F. Mariani6; 1Memorial 
Sloan Kettering Cancer Center, New York, NY, UNITED STATES 
OF AMERICA, 2Istituto Europeo di Oncologia, Milano, ITALY, 
3Erasmus Medical Center, Rotterdam, NETHERLANDS, 4Medical 
Advisor Advanced Accelerator Applications, a Novartis company, 
Torino, ITALY, 5Advanced Accelerator Applications, a Novartis 
company, New York, NY, UNITED STATES OF AMERICA, 6Advanced 
Accelerator Applications, a Novartis company, Colleretto Giacosa, 
ITALY.

High levels of somatostatin receptors in NETs are the basis for 
Peptide Receptor Radionuclide Therapy, a treatment that uses 
a somatostatin analogue coupled with a beta emitting radionu-
clide. This report summarizes dosimetry and pharmacokinetic 
(PK) findings from the Phase III NETTER-1 trial. Methods: Do-
simetry and PK evaluations were performed in a subgroup of 20 
patients (mean age 58 years, range 30-74) in which LUTATHERA 
treatment (7.4 GBq x4 infusions at 8-week intervals) was ad-
ministered in association with a commercial amino acid solu-
tion for renal protection. PK evaluation of LUTATHERA blood 
time-activity concentrations was performed using non-com-
partmental analysis. Whole body planar images were acquired 
for ≥5 time-points for up to 7 days following LUTATHERA ad-
ministration. Venous blood and urine samples up to day 8 and 
48 hours post- administration respectively were also collected. 
Regions of interest were drawn and used to derive time inte-
grated activity coefficients. Absorbed dose values in target or-
gans were calculated by OLINDA/EXM software. Results: PK/
biodistribution: blood clearance profiles were biphasic, with 
serum levels at 8 hours being ~5% Cmax. Systemic clearance 
was 4.52±1.40 L/h, mean terminal phase volume of distribution 
was 460±246L, indicating rapid and broad distribution. This is 
consistent with whole body image data, showing biodistribu-
tion in kidney (main elimination route), spleen, liver and tumor. 
Dosimetry: estimated mean absorbed doses for cumulative ac-
tivity of 29.6 GBq were 19±9 Gy for kidneys, 9±7 Gy for liver, 
25±24 Gy for spleen, 13±5 Gy for urinary bladder wall, 1.0±0.8 
Gy for red marrow and 1.5±0.8 Gy for total body. High tumor 
absorbed doses in target lesions resulted from the high uptake 
and long-term retention of LUTATHERA in tumors. Considering 
the threshold absorbed doses, 23 Gy for kidneys exceeded in 7 
patients, 2 Gy for red marrow would have been exceeded in 1 
patient who did not complete the 4 cycles. The treatment was 
well tolerated, with no clinically significant renal toxicity and 
mild-transient hematological toxicity, not correlated with bone 
marrow absorbed radiation dose, indicating that laboratory 
values monitoring during PRRT intervals (WBC, PLT, Hb) to be 
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the method of choice to assess toxicities rather than absorbed 
dose. Conclusions: These results are in agreement with pre-
vious findings of Erasmus MC, demonstrating that renal doses 
are below commonly accepted thresholds in most cases, and 
confirm the favorable safety profile of LUTATHERA treatment 
scheme used in NETTER-1 trial. This dosimetry analysis did not 
identify predictive factors that would warrant patient-individual 
dosing.

OP-076
Absorbed doses based on a single measurement point 
versus three measurement points in 600 patients with 
neuroendocrine tumours receiving 177Lu-DOTATATE 
therapy
M. Sandstrom, K. Fröss-Baron, T. Kahn, D. Granberg, A. Sundin, M. 
Lubberink; Uppsala University, Uppsala, SWEDEN.

Aim: As in all therapies using ionizing radiation, a patient-specif-
ic optimization of the delivered radiation should be performed 
in therapy with 177Lu-DOTA-D-Phe1-Tyr3-octreotate (177Lu-DO-
TATATE). To simplify the calculation and imaging as much as 
possible it has been suggested that one imaging session after 
96 h could be sufficient [1]. The aim of the present work was 
to study how well this single-point method correlates with 
the method used today that is based on three imaging points 
(24, 96 and 168 h after therapy) with a single exponential fit to 
determine the absorbed dose. Materials and Methods: Six 
hundred patients (261 female and 339 male) with neuroendo-
crine tumors with high somatostatin receptor expression were 
included. SPECT/CT over the abdomen was acquired at 24, 96 
and 168 h after start of infusion of 177Lu-DOTATATE (7.4 GBq) and 
absorbed doses to kidneys and tumours were calculated using 
the single-point and three-point methods. Differences between 
the two methods were assessed using Bland-Altman analysis 
and median, min and max of the difference. To test statistical 
significance a Wilcoxon matched-pairs signed rank test with a 
P-value of 0.05 was used. Results: In the kidneys and the tu-
mors there was a small but significant difference between sin-
gle- and three-point methods (P < 0.0001). For the kidneys, the 
single-point method resulted in a bias of -0.16 ± 0.41 Gy (-4%, 
range -45% to 35%). For tumours, the bias was 1.0 ± 3.0 Gy (-2%, 
range -48-57 %). In about 10% of the patients, the estimated 
absorbed dose to the kidneys differed more than 20%. Using 
a fixed limit of the absorbed dose to the kidneys would, for a 
four session treatment, have resulted in one less or one addi-
tional treatment in these patients when using the single-point 
method compared to the three-point method. Conclusions: 
Absorbed dose calculations based on only one measurement 
point may serve as a good approximation for the majority of pa-
tients, but would result in sub-optimal treatment in about 10% 
of the patients. Use of the single-point method at 96 h p.i. at ev-
ery therapy session would also lead to more complicated logis-
tics when treating patients that travel long distances, compared 
to our current protocol consisting of a three-point dosimetric 
evaluation at each fourth treatment session combined with 24 
h SPECT scans only during intermittent treatments. 1.Hanscheid 
H et al. J Nucl Med. 2018;59:75-81.

OP-077
Accuracy and reproducibility of simplified QSPECT 
dosimetry for personalized 177Lu-octreotate PRRT
M. Del Prete1,2, F. Arsenault1,2, N. Saighi1,2, W. Zhao3, F. A. Buteau1,2, 
A. Celler3, J. M. Beauregard1,2; 1Department of Medical Imaging, 
CHU de Québec - Université Laval, Quebec City, QC, CANADA, 
2Department of Radiology and Nuclear Medicine, Université Laval, 
Quebec City, QC, CANADA, 3Medical Imaging Research Group, 
University of British Columbia, Vancouver, BC, CANADA.

Purpose: To assess the accuracy and inter-observer reproduc-
ibility of simplified 177Lu dosimetry protocols based on quantita-
tive single-photon emission computed tomography (QSPECT) 
with a limited number of scanning time points. Methods: Sev-
enty-nine NET patients receiving 177Lu-octreotate therapy (with 
a total of 279 therapy cycles) were included in our study. Three-
time-point (3TP: Day 0, 1 and 3) QSPECT scanning was per-
formed following each therapy administration. Dosimetry was 
obtained using small volumes of interest activity concentration 
sampling for the kidney, the bone marrow and the dominant tu-
mour. Accuracy of the simplified dosimetry based on two-time-
point (2TP: Day 1 and 3, monoexponential fit) or a single-time-
point (1TPD3: Day 3) scanning was assessed, as well as that of 
hybrid methods based on 2TP for the first cycle and 1TP (Day 1 
or 3; 2TP/1TPD1 and 2TP/1TPD3, respectively) or no imaging at all 
(based on IA only; 2TP/NI) for the subsequent induction cycles. 
The inter-observer agreement was evaluated for the 3TP, 2TP 
and hybrid 2TP/1TPD3 methods using a subset of 60 induction 
cycles (15 patients). Results: The 2TP dosimetry estimates cor-
related highly with those from 3TP data for all tissues (Spearman 
r>0.99, P<0.0001) with small relative errors between the meth-
ods, particularly for the kidney and the tumour, with median rel-
ative errors not exceeding 2% and interdecile ranges spanning 
over less than 6% and 4%, respectively, for the per-cycle and cu-
mulative estimates. For the bone marrow, the errors were slight-
ly greater (median errors <6%, interdecile ranges <14%). Overall, 
the strength of correlations between the dose estimates from 
the simplified methods and those from 3TP method tended 
to progressively decrease, and the relative errors to increase, in 
the following order: 2TP, 2TP/1TPD3, 1TPD3, 2TP/1TPD1 and 2TP/NI. 
For the tumour, the 2TP/NI scenario was highly inaccurate due 
to the interference of the therapeutic response. There was an 
excellent inter-observer agreement between the three observ-
ers, in particular for the renal dose using the two most accurate 
methods (3TP and 2TP), with mean errors lesser than 1% and 
standard deviations of 5% or lower. Conclusion: A simplified 
dosimetry protocol based on two-time-point QSPECT scanning 
on Day 1 and 3 post-PRRT provides reproducible and more ac-
curate dose estimates than the techniques relying on a single 
time point for non-initial or all cycles, while resulting in limit-
ed patient inconvenience as compared to protocols involving 
scanning at later time points.

OP-078
Evaluation of planar versus hybrid SPECT image 
methodology for bone marrow dosimetry during 177Lu-
DOTATATE treatments reveals the obstacles with bone 
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marrow metastases and cross-irradiation for the SPECT 
activity concentration quantification
L. Hagmarker1, J. Svensson2, T. Ryden1, M. van Essen3, A. Sundlöv4, 
K. Sjögreen Gleisner5, P. Gjertsson3, P. Bernhardt1; 1Clinical Sciences, 
Gothenburg, SWEDEN, 2Department of Oncology, Gothenburg, 
SWEDEN, 3Department of Clinical Physiology, Gothenburg, 
SWEDEN, 4Department of Oncology and Pathology, Lund, 
SWEDEN, 5Department of Oncology, Lund, SWEDEN.

Introduction: The aim of this study is to compare the recent-
ly developed planar image-based method for bone marrow 
dosimetry with a hybrid method using SPECT/CT imaging at 
24 h.p.i. of 177Lu-DOTATATE. Predictive ability of the methods 
is compared by investigating correlations of determined ab-
sorbed bone marrow dose, with haematological toxicity during 
the course of four treatment cycles. The aim is also to investi-
gate the activity distribution in the vertebral column, and how 
the hybrid methodology can be optimized. Subjects and Ma-
terials: 45 patients with advanced neuroendocrine tumours 
treated with 177Lu-DOTATATE at Sahlgrenska University Hospital 
in 2011-2016 (ILUMINET-study, EUDRACT nr 2011-etc) were in-
cluded in this study. Absorbed bone marrow doses were cal-
culated as the sum of the cross-doses from high-uptake organs 
and the remainder of the body, and the self-dose. Cross-doses 
were determined by time-activity curves created using planar 
images and a two-compartment method in the image platform 
PhONSAi. The self-dose was calculated using the time-activity 
concentration curve for the remainder of the body adjusted 
with the activity concentration determined in spheres placed 
in the vertebral bodies in SPECT-images. To improve recovery 
and reduce cross-irradiation of false counts in the SPECT-image, 
we utilized the Monte Carlo based reconstruction code SARec. 
Three activity concentrations were calculated to represent the 
activity concentration in the bone marrow; one mean (mean 
SPECT) and one median (median SPECT) activity concentration 
based on all visible vertebras and one where vertebras enclos-
ing metastases were manually excluded (w/o Mets SPECT). 
Results: The planar method, the hybrid methods mean SPECT, 
median SPECT, and w/o Mets SPECT, yielded absorbed bone 
marrow doses after treatment cycle one at 0.19 (0.12-0.32), 
0.35 (0.12-1.25), 0.29 (0.11-0.92) and 0.29 (0.15-0.81) Gy/7.4 GBq, 
respectively. A significant dose-response relationship was es-
tablished after treatment cycle one between decreased plate-
let counts and absorbed bone marrow dose using the planar 
method (p=0.025, r=-0.16). With hybrid methods, a significant 
correlation was firstly found after treatment cycle two between 
absorbed dose and decreased platelet counts using median 
SPECT (p=0.018, r=-0.35). Conclusion: Early significant dose-re-
sponse relationships were established. Despite using SARec-re-
constructed SPECT-imaging for specific measurement of activ-
ity concentration in bone marrow cavities, the hybrid methods 
were not able to perform better than the planar method. The 
hybrid methods yielded higher absorbed bone marrow doses 
compared to the planar method as both bone metastases and 
cross-irradiation will influence the activity quantification. Fur-
ther studies on minimizing influence of bone metastases and 
cross-irradiation are on-going.

OP-079
Imaging of 177Lu with a handheld gamma camera - 
quantification of the activity in superficial lesions
D. Roth, E. Larsson, K. Gleisner; Clinical Sciences Lund, Lund 
University, Lund, SWEDEN.

Aim: Small field-of-view handheld gamma cameras have mainly 
been used for 99mTc sentinel-node imaging, but may offer possi-
bilities for radionuclide therapy when small superficial structures 
need to be imaged as function of time after administration. The 
capability of activity quantification from the acquired planar im-
ages is yet little investigated. Our aim is to develop an activity 
quantification method for 177Lu, based on a multiple-photopeak 
method. Materials and methods: The CdZnTe-based Crystal-
Cam handheld gamma camera (Crystal Photonics GmbH, Ber-
lin, Germany), with a 4x4cm2 field-of-view and 16x16 detector 
elements, was used. Measurements were performed for phan-
toms and patients, with energy windows over 55keV, 113keV, 
and 208keV, and with MEGP and LEHR parallel-hole collimators. 
Prior to measurements, homogeneity corrections for 177Lu and 
each collimator were developed, based on flat-field acquisitions. 
Sensitivity measurements of a disk source were made in air, for 
different source-collimator distances. Activity quantification 
was accomplished by defining a model of the count rate in each 
of the energy windows, as a function of the source depth and 
activity. Either gross, or net count rates after a triple energy win-
dow scatter correction, were modeled. The model incorporat-
ed distant-dependent detector sensitivity, photon attenuation, 
and scatter/buildup, where the latter was based on calibration 
measurements and corrected for differences between the nar-
row-beam and the effective attenuation. The depth and activity 
of a source was determined by minimizing the differences be-
tween the modeled and measured count rates in the three ener-
gy windows. Results: For a disk source placed behind Lucite of 
different thicknesses, relative activity deviations (mean±SD) of 
3.1%±5.6% and 12.5%±8.1% were obtained for MEGP and LEHR, 
respectively. The corresponding results for measurements of 
spherical sources in water at different depths were -7.4%±1.7% 
(MEGP) and -1.5%±9.3% (LEHR). The 177Lu-DOTATATE uptake in 
superficial lesions of two patients 24h, 92h and 168h after infu-
sion were compared between the handheld camera and con-
jugate-view images from a SPECT/CT camera. The average rela-
tive activity difference between the handheld and conventional 
camera was -2% (range -14% to 18%) when using the MEGP 
collimator and -10% (range -28% to 41%) when using the LEHR 
collimator. The accuracies were dependent on the strategy used 
for region of interest (ROI) drawing, use of background ROIs, and 
use of scatter correction. Generally, better results were obtained 
with the MEGP collimator. Conclusion: Activity quantification of 
177Lu in superficial structures can be performed using the hand-
held gamma camera and the developed quantification method.

OP-080
Cellular dosimetry of 177Lu-DOTATATE: parameter analysis 
and correlation with In Vitro Cytotoxicity
G. Tamborino1,2, M. De Saint-Hubert1, L. Struelens1, M. W. 
Konijnenberg2, M. De Jong2, J. Nonnekens2; 1Belgian Nuclear 
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Research Center (SCK-CEN), Mol, BELGIUM, 2Erasmus MC, 
Rotterdam, NETHERLANDS.

Purpose: Targeted radionuclide therapy is very effective for treat-
ment of metastatic tumors. Correlating dosimetry to biological 
responses at cellular level can help unveiling underlying physi-
cal processes. Only simplified in vitro (micro)dosimetry models 
are available and the absorbed dose to cellular targets is ap-
proximated with a generalized dosimetry model using S-values. 
Therefore, we performed parameter analysis of absorbed doses 
to cellular targets/decay and modelled cellular dosimetry of 
177Lu-DOTA-Tyr3,octreotate (177Lu-DOTATATE) for correlation with 
experimental survival fractions. Subjects and Methods: Mon-
te Carlo N-Particle (MCNP6.1) was used to simulate transport of 
177Lu electrons emitted from cell surface (CS), cytoplasm (CY), or 
Golgi (G). Absorbed energy fractions to nucleus, CS, CY, G and 
entire cell/decay (F6 tally) were calculated for monolayer cells, 
taking human osteosarcoma cells (U2OS+SSTR2) as reference, 
and including various shapes, dimensions, nucleus positions and 
cell proximities. 177Lu-DOTATATE uptake was measured during 4h 
tracer incubation and afterwards during 6 days in medium, mem-
brane-bound and internalized fractions of U2OS+SSTR2 cells. 
Time-integrated activities were determined for source regions 
over the 6-day period. Clonogenic survival assays were performed 
for 0.1-2.5MBq. The dose to the nucleus was calculated applying 
the MIRD scheme to geometrically-shaped realistic cells and to 
voxelised cells, derived from actual cells in microscopic images, 
assuming an infinite medium and including dynamic changes in 
proliferation, proximity variations and cell death. The absorbed 
dose to the source cell (selfdose) and neighbouring target cells 
(crossdose) were determined. Results: S-values differ from -60% 
for selfdose and -90% for crossdose, comparing spheres to ellip-
soids. Reducing the reference cell volume (CY:2450um3, N:1050 
um3) by 46% leads to +58% in absorbed dose, whereas increas-
ing it by 57% leads to -25%. The cross dose (5-8% of selfdose for 
touching cells) decreased 99% at a distance of 5 cell diameters. 
SN<-G was approximately half SN<-CY, for all dimensions, whereas the 
smaller the cell the higher the dose contribution by CY versus 
CS. Therefore, these data suggest the source would be most ef-
fective if located in CY. The absorbed doses to the nucleus for 
0.1MBq-2.5MBq were 1.7Gy-3.1Gy, 38% lower than MIRDcell 
(2.7Gy-5.0Gy). The corresponding measured survival fractions 
were 60%-40%, leading to the following linear dose-response 
curve: SF=exp(-(0.32±0.07)D) (α/β>100Gy). Conclusion: We pro-
pose a more refined dosimetry model for in vitro radiobiological 
experiments, offering correlation of biological endpoints to main 
dosimetry parameters, guiding the choice of targeting agents or 
the alleged translocation of molecular carriers to the Golgi, which 
could be usefully linked to clinical practice. 

OP-081
Patient-Specific Dosimetry of 177Lu-DOTATATE Peptide 
Receptor Radionuclide Therapy with High Activities
S. Beykan1, U. Eberlein1, R. A. Werner1, C. Lapa1, A. K. Buck1, T. 
Kudlich2, M. Lassmann1; 1Department of Nuclear Medicine, 
University of Würzburg, Würzburg, GERMANY, 2Department of 
Gastrology, University of Würzburg, Würzburg, GERMANY.

Objectives: The aim of the study is to analyze post-therapeu-
tically the dosimetry of three patients with neuroendocrine 
tumors treated with high activities of 177Lu-DOTATATE and to 
compare the results of three different computer codes used for 
calculating the absorbed dose to the kidneys. In addition, the 
blood-based and image-based techniques applied to estimate 
bone marrow absorbed doses were analyzed. Methods: Multi-
ple blood samples (up to 96h), 24h SPECT/CT data and a series 
of WB planar images (up to 95h) were acquired after an admin-
istered therapy activity of 14.4 - 19.3 GBq. The administered ac-
tivities were chosen based on pre-dosimetry kidney absorbed 
dose coefficients obtained without kidney protection with 
the aim not to exceed a kidney absorbed dose of 23 Gy af-
ter a single administration of 177Lu-DOTATATE (170-237 MBq). 
Time-activity curves (TAC) and the corresponding time-inte-
grated activity coefficients (TIACs) for kidneys, blood, whole-
body and lumbar vertebrae 2-4 (representing bone marrow) 
were calculated. Based on these data, patient-specific kidney 
absorbed dose coefficients were obtained with NUKDOS, 
OLINDA1.1 and IDAC-Dose 2.1. Absorbed doses to the blood 
were calculated as described by Eberlein et al. (1). Image-based 
and blood-based bone marrow absorbed doses were analyzed 
and compared. Results: In blood we observed lower than 8% 
of the injected activity 2h after injection (assuming a blood vol-
ume of 5.3 liter). Compared to the standard therapy (7.4 GBq) 
the absorbed dose to the blood after 48 h is higher (mean: 
186±54 mGy vs. 79±16 mGy (1)). Image-based (NUKDOS) and 
blood-based bone marrow absorbed doses ranged from 0.3-
0.8 Gy (LV2-4-based) and 0.1-0.3 Gy (blood-based), respectively. 
Patient-specific kidney absorbed dose coefficients and doses 
were identical for NUKDOS, OLINDA 1.1 and IDAC-Dose 2.1 
and well below 23 Gy (Pat 1: 0.7 Gy/GBq, 9.6 Gy; Pat 2: 0.3 Gy/
GBq, 4.8 Gy; Pat 3: 0.4 Gy/GBq, 7.0 Gy). Conclusions: This study 
provides the first post-therapeutic dosimetry data of 177Lu-DO-
TATATE patients receiving patient-specific higher activities 
compared to the standard 177Lu-DOTATATE treatment. The 
results of this study show that high 177Lu-DOTATATE activities 
can be administered safely based on pre-therapeutic kidney 
dosimetry. In addition, blood-based bone marrow absorbed 
doses are by a factor of three lower than image-based bone 
marrow absorbed doses advocating the use of image-based 
dosimetry. When patient-specific kidney masses are used, 
OLINDA 1.1 and IDAC-Dose 2.1 results were similar to NUKDOS 
which uses patient-specific voxel-based S-values. References: 
1. Eberlein et al. EJNMMI. 2015

307 Sunday, October 14, 2018, 11:30 - 13:00, Hall 1

Pitfalls & Artefacts 2 - Interactive Clinical Cases: 
Oncology / Physics: Artefacts in Hybrid Imaging

OP-082
Basic Artefacts in Oncology CT
G. Antoch; University Hospital Düsseldorf, Department of 
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OP-083
Artefacts in SPECT/CT
R. Hustinx; University Hospital Center of Liege, Department of 
Nuclear Medicine and Oncology Imaging, Department of Medical 
Physics, Liège, BELGIUM.

OP-084
Artefacts in PET/CT
B. Sattler; University Hospital Leipzig, Department for Nuclear 
Medicine, Leipzig, GERMANY.

OP-085
Is it Artefact or Physiological Uptake?
W. L. Wong; Mount Vernon hospital, Nuclear Medicine, Middlesex, 
UNITED KINGDOM.
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OP-087
Voxel-based analysis of dynamic 18F-FET PET enables 
molecular genetic and histologic glioma characterisation
L. Vomacka1, M. Unterrainer1,2, A. Holzgreve1,3, E. Mille1, A. 
Gosewisch1, J. Brosch1, S. Ziegler1, B. Suchorska3, F. W. Kreth3, J. C. 
Tonn3,2, P. Bartenstein1,2, N. L. Albert1,2, G. Böning1; 1Department 
of Nuclear Medicine, University Hospital, LMU Munich, Munich, 
GERMANY, 2German Cancer Consortium (DKTK), partner site 
Munich; and German Cancer Research Center (DKFZ), Heidelberg, 
GERMANY, 3Department of Neurosurgery, University Hospital, LMU 
Munich, Munich, GERMANY.

Purpose: The assessment of glioma grade with dynam-
ic 18F-FET PET is typically performed by analysing the mean 
time-activity curve of the entire tumour, or a suspicious area 
within a heterogeneous tumour. This work aimed to ensure a 
comprehensive, automated and reader-independent glioma 
characterisation and identification of aggressive sub-volumes 
by performing a voxel-based analysis with diagnostically rel-
evant semi-quantitative parameters. Subjects and methods: 
123 dynamic 18F-FET PET scans of patients with a newly diag-
nosed glioma classified according to molecular-genetic and 
histologic properties (Table1) were evaluated. A voxel-wise 
generation of parametric maps of time-to-peak (TTP), late 
slope (Slope15-40), and tumour-to-background ratios obtained 
from 5-15 (TBR5-15), and 20-40 min p.i. (TBR20-40) summation 
data was performed. The established TBR20-40-threshold of 1.6 
was applied for biological tumour volume (BTV) definition. 
Within the BTV, volume fractions consisting of voxels with a 
specific parameter value were calculated, yielding the percent-
age volume histogram (PVH), e.g. the percentage portion of 
voxels with negative Slope15-40 within the BTV. The correlation 
with molecular-genetic (IDH-mutant, IDH-wildtype) and histo-
logic classification (WHO grades II, III, IV) was assessed (Spear-
man’s ρ) and compared to VOI-based parameters. Results: We 
found most significant differences between histologic and 

molecular-genetic groups for PVH data with TTP<20 min p.i., 
Slope15-40<0 SUV/h, and TBR5-15 and TBR20-40>2. Both, correlation 
with WHO grade and IDH mutation status, were higher for PVH 
data (Table2) compared to the corresponding VOI-based pa-
rameters. Similarly, ROC analysis revealed a higher sensitivity 
and specificity for the identification of high-grade or IDH-wild-
type gliomas with PVH data compared to VOI-based parame-
ters. All PVH data yielded an area under the curve (AUC) of 0.8, 
except PVHTBR20-40>2 which showed a significant correlation with 
WHO grade (p<0.001, AUC=0.7), and a less significant correla-
tion with IDH status (p=0.045, AUC=0.6). Aggressive sub-vol-
umes defined by TTP<20 min p.i. and negative Slope15-40 
showed a high overlap with each other (dice coefficient 0.7), 
and a lower overlap with PVH5-15>2 and PVH20-40>2 defined hot-
spots (dice 0.5 and 0.4), indicating complementarity of kinetic 
and static parameters. Conclusion: Partitioning of the entire 
tumour according to voxel-wise properties provides valuable 
information for a comprehensive and automatic glioma char-
acterisation. Moreover, the 3D information enables a fast visual 
screening supporting the identification of aggressive sub-vol-
umes, thus guiding individual therapy instrumentation. 

OP-088
[11C]-Methionine-PET/MRI is superior to MRI alone 
for detecting residual tumour burden in glioblastoma 
multiforme undergoing radiochemotherapy -analysis of a 
prospective trial
B. Beuthien-Baumann1,2, A. Seidlitz3,4, I. Platzek5,6, J. Petr7, J. 
Kotzerke2,6, C. Jentsch3,8, S. Löck3,4, J. Zessin7, D. Krex9,6, K. Zöphel2,6, 
G. Schackert9,6, J. van den Hoff7, M. Falk4,3, M. Baumann10,11, M. 
Krause3; 1German Cancer Research Center, Dept. of Radiology, 
Heidelberg, GERMANY, 2Dept. of Nuclear Medicine, University 
Hospital Carl Gustav Carus, TU-Dresden, Dresden, GERMANY, 3Dept. 
of Radiation Oncology, University Hospital Carl Gustav Carus, 
TU Dresden, Dresden, GERMANY, 4German Cancer Consortium 
(DKTK) partner site Dresden and German Cancer Research 
Center DKFZ, Heidelberg, Germany, Dresden, GERMANY, 5Inst. of 
Radiology, University Hospital and Medical Faculty Carl Gustav 
Carus, TU-Dresden, Dresden, GERMANY, 6National Center for 
Tumor Diseases Dresden, Dresden, GERMANY, 7Helmholtz-Zentrum 
Dresden-Rossendorf, Institute of Radiopharmaceutical Cancer 
Research, Dresden, GERMANY, 8Center for Innnovation Competence 
–OncoRay, Dresden, GERMANY, 9Dept. of Neurosurgery, University 
Hospital Carl Gustav Carus, TU Dresden, Dresden, GERMANY, 
10German Cancer Research Center, Heidelberg, GERMANY, 11Center 
for Innnovation Competence –OncoRay, Dresden, Dresden, 
GERMANY.

Introduction: Recently our group presented first results of 
a prospective study investigating the overall prognostic rel-
evance of the integration of [11C]-Methionine (11C-MET)- 
positron emission tomography /magnet resonance imaging 
(PET/MRI) into treatment planning and follow-up of patients 
with glioblastoma multiforme treated with combined ra-
diotherapy and temozolomide (RCTx) (Krause M, abstract 
OC-0594, Annual Congress of the European Society of Ra-
diation Oncology 04/2018). The abstract presented here 
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focusses on the qualitative and quantitative evaluation of 
C11-MET-PET with respect to detection rate of residual tu-
mour burden compared to contrast enhanced MRI alone. 
Subjects and methods: This analysis included patients with 
histologically confirmed glioblastoma multiforme, macroscop-
ic total tumour resection, indication for combined radiochemo-
therapy with temozolomide, start of radiochemotherapy latest 
7 weeks after surgery. 11C-MET-PET/MRI was performed on a 
sequential PET/MRI (Philips Ingenuity PET/MRI) before and 3 
months after end of radiotherapy, and every 3 months during 
follow-up. The uptake pattern of 11C-MET was rated qualita-
tively and quantitatively (tumour to reference ratio (TTR)). Up-
take of MRI-contrast media (MRI-CM) was rated as indication 
of glioblastoma residue respective recurrence. Results: From 
102 recruited patients, 83 pts met the above stated criteria. 
Before start of RCTx, 11C-MET identified tumour suspicious 
lesions in 54 patients compared to lesions in 35 patients with 
MRI (p< 0,005). 4 groups were distinguished according to PET/
MRI uptake pattern. Group I (n=25): no pathologic 11C-Met-up-
take, no MRI contrast enhancement. Group II (n=31): 11C-MET- 
and MRI-CM-uptake suspicious for tumour. Group III (n=23): 
11C-MET-uptake suspicious for tumour without MRI-CM-up-
take. Group IV (n=4): MRI-CM suspicious for tumour tissue with-
out 11C-MET-uptake. In group I, 7 patients showed suspicious 
11C-MET uptake 3 months after RCTx (TTR (mean±SD): 1,73± 
0,38), which increased to TTR: 1,99 ± 0,42 after 3 months. In 
group II, the mean TTR before RCTx was 2,76± 1,20, decreased 
after RCTx to 2,08± 0,58, raised again 3 months later to TTR 2,56± 
1,70. In group III, the TTR before RCTx was 2,13± 0,78, decreased 
after RCTx to TTR 1,94± 0,89 and TTR 1,93± 0,74 three months 
later. Conclusion: Combined 11C-MET-PET/MRI before RCTx 
yielded significantly more information concerning remaining 
tumour burden than MRI alone. Qualitative and quantitative 
analysis was found to be well correlated. Integrative analysis of 
individual TTR-ratios before radiotherapy and during follow-up 
with respect to prognostic value for site and risk of recurrence 
is currently under way.

OP-089
Fibroblast Activating Protein specific 68Ga-PET/CT in 
Gliomas
M. Röhrich1,2, A. Loktev2, S. Adeberg3, P. Windisch3, D. Paesch4, T. 
Lindner1, U. Haberkorn1,2; 1Klinik für Nuklearmedizin, Heidelberg, 
GERMANY, 2Klinische Kooperationseinheit Nuklearmedizin, 
DKFZ, Heidelberg, GERMANY, 3Klinik für Radioonkologie und 
Strahlentherapie, Heidelberg, GERMANY, 4Abteilung für Radiologie, 
DKFZ, Heidelberg, GERMANY.

Purpose/Introduction: Targeting Fibroblast Activating Protein 
(FAP) - positive tumors is a new diagnostic approach allowing 
the visualization of tumor stroma in addition to morphological 
and metabolic imaging. Here we evaluated FAP-specific im-
aging as a potential new diagnostic tool for gliomas. Preclini-
cally, we analyzed the target affinity and specificity of two FAP 
ligands (FAPI-02 and FAPI-04) in vitro and the pharmacokinetics 
and biodistibution of both ligands in a subcutaneous glioblas-
toma mouse model. Clinically, we used 68Ga-labelled FAPI-02 

and FAPI-04 for PET-Imaging in 14 glioma Patients (3 IDH mu-
tant gliomas grade II, 11 IDH wildtype glioblastomas). Subjects 
and Methods: Radioligand binding studies with 177Lu - and 
68Ga - radiolabeled FAPI-02 and -04 were performed using the 
human glioblastoma cell line U87MG, FAP-transfected human 
fibrosarcoma cells and CD26-transfected human embryonic 
kidney cells. For preclinical pharmacokinetic and biodistribu-
tion studies, U87MG xenografted nude mice were injected 
with 68Ga-labeled compounds and underwent small-animal 
PET imaging. For biodistribution studies 177Lu -labeled com-
pounds were used. Clinical PET/CT Scans were performed 30 
minutes post intravenous application of 68Ga-FAPI-02 / 04 (80 
nmol/GBq). Standardized uptake values (SUV) were analyzed 
and corrected for healthy background (BG). PET Scans were 
correlated with corresponding MRI scans. Results: In vitro, both 
FAPI-02 and FAPI-04 showed a high binding specificity to their 
target structure FAP. In pharmakokinetic and biodistribution 
animal studies FAPI-04 showed higher tumor accumulation, 
delayed elimination and better tumor -to-organ ratios than 
FAPI-02. Clinically, Glioblastomas showed marked tracer uptake 
(average SUVmax 4,24 +/- 2,37) and excellent SUVmax/BG val-
ues (average 24,34 +/- 12,11) due to very low tracer uptake in 
healthy brain parenchym (average SUVmax 0,18 +/- 0,08). IDH 
mutant gliomas showed only slightly elevated tracer uptake 
(average SUVmax 0,35 +/- 0,10). In Correlation with MRI scans, 
we oberved spots with markedly increased uptake next to ar-
eas with low or missing uptake in projection on the contrast 
enhancing areas of glioblastomas. Discussion/Conclusion: 
FAP-specific imaging is a promising new diagnostic approach 
for gliomas. Markedly increased tracer uptake in Glioblastoma, 
but not in IDH mutant glioma may allow non-invasive grading. 
The heterogenous uptake pattern of FAP-specific tracers within 
glioblastomas may be helpful for biopsy planning. Further stud-
ies with greater number of patients, intraindividual comparison 
with MRI and Amino-acid-based-PET imaging and correlation 
with histology are necessary to further evaluate the diagnostic 
value of FAP-specific imaging in gliomas.

OP-090
Stress lymphoscintigraphy for early detection and 
management of cancer related lymphoedema
G. Tartaglione1, G. Visconti2, R. Bartoletti3, S. Gentileschi2, F. P. 
Ieria1, M. Salgarello2; 1Nuclear Medicine, Cristo Re Hospital, Rome, 
ITALY, 2Centre for Surgical Treatment of Lymphedema, Plastic 
Surgery Department, Agostino Gemelli Hospital, Cattolica del 
Sacro Cuore University, Rome, Italy, Rome, ITALY, 3Oncological and 
Phlebolymphological Rehabilitation Service Luigi Maria Monti 
Foundation, IDI-IRCCS, Rome, ITALY.

Aim: Axillary or pelvic lymph nodes dissection place patients 
with melanoma, breast, urological or gynaecological cancer at 
life-long risk for the development of secondary lymphedema. 
Our aim was to evaluate the role of Stress-Lymphoscintigraphy 
for early detection and management of cancer-related-lymph-
edema. Material and Methods: We imaged 81 consecutive pa-
tients, which received a lymph node dissection: 13 melanoma, 
45 breast cancer (3 bilateral), and 23 with uro-gynaecological 
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cancer, ages 52 +/-9. Test was performed at least 1 year after sur-
gery and after completion of chemo and radiation treatments. 
A dose of the 99mTc-HSA-nanocolloidal, 50 MBq, 0.4 mL, was 
injected intradermally. The patients were imaged upright for 
upper limbs, or supine for lower limbs, minimizing the distance 
from the collimator face to the limbs. Two planar static scans 
at rest were acquired immediately after tracer injection (180”-
300”, 128x128, LEGP collimator). Stress scans were acquired after 
weight-lifting (or stepping) for 2 mins. After that the patients 
performed a prolonged muscular exercise limited by symp-
toms, and delayed scans were acquired at 60 min after tracer 
injection. According to International Society of Lymphology the 
Clinical Stage (CS) and Transport Index (TI) were evaluated. Re-
sults: A total of 107 limbs (53 upper limbs, and 54 lower limbs) 
have been studied. Five patterns of lymphoscintigraphy were 
observed as a result of exercising: I) Normal visualization of lym-
phatic collectors, after exercising, in 23 limbs (22%), CS 0-1, TI 
<10. II) presence of collateral lymphatic vessels (<3) in 25 limbs 
(23%), CS 0-1, mean TI <12. III) an unusual uptake of antecubi-
tal or popliteal lymph nodes in 19 limbs (18%), CS 1-2, TI = 15. 
IV) a lymphangiectasia or lymph stagnation points at delayed 
scan (1h) in 25 limbs (23%) at CS 2-3, TI <20 V) dermal backflow 
in 15 limbs (14%), CS 2-3, TI <25. Conclusion: The scans at rest 
and after a quick exercise allow to better visualize lymphatic 
pathways.The delayed scans, after symptom-limited exercising, 
might visualize the residual lymph nodes draining lymph and 
better evaluate the effect of muscular exercise on lymph flow. 
In our experience, Patients with patterns I-III might benefit from 
an exercise program (under supervision of physiotherapist) as 
a first-line treatment. The patterns IV-V appear to be predictive 
of swelling of limb. This test might allow an earlier and person-
alized lymphoedema treatment, requiring an interdisciplinary 
approach with Complex Physical Therapy and Microsurgery 
(Supermicrosurgical Lymphatico-venular anastomosis and/or 
Autologous Lymph Node Transfer).

OP-091
Robot-assisted radioguided surgery using a novel DROP-
IN gamma probe, a first-in-human translation
M. N. van Oosterom1,2, P. Meershoek1,2, H. Simon3, L. Mengus3, T. 
Maurer4,5, P. J. van Leeuwen2, E. M. Wit2, H. G. van der Poel2, F. W. 
van Leeuwen1,2; 1Interventional Molecular Imaging Laboratory, 
Department of Radiology, Leiden University Medical Center, 
Leiden, NETHERLANDS, 2Department of Urology, Netherlands 
Cancer Institute-Antoni van Leeuwenhoek Hospital, Amsterdam, 
NETHERLANDS, 3Eurorad, Eckbolsheim, FRANCE, 4Martini-Clinic, 
University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY, 5Department of Urology, Technical University of 
Munich, Klinikum rechts der Isar, Munich, GERMANY.

Aim: Robot-assisted laparoscopic surgery has become an es-
tablished technique for the management of prostate cancer 
and is increasingly gaining popularity for other types of can-
cer. During sentinel node (SN) procedures, radioguidance is 
provided using a traditional laparoscopic gamma probe, where 
the probe maneuverability restricts nodal identification. This 
restriction is especially limiting when low activity lesions are 

located nearby a high activity background. Another key lim-
itation is that the surgeon sits behind a surgical console and 
needs to verbally guide the probe positioning by the bed-
side assistant. To increase maneuverability and regain control 
on laparoscopic gamma tracing, a tethered DROP-IN gamma 
probe was designed which can be maneuvered using the Pro-
grasp® robotic surgical tool. Here we present the first-in-human 
feasibility study of this technology. Materials and methods: 
Ten prostate cancer patients scheduled for a prostatectomy 
with a SN procedure received intraprostatic injections with (in-
docyanine green-)99mTechnetium-nanocolloid and underwent 
preoperative SN identification (lymphoscintigraphy and SPECT/
CT). Surgical excision was guided by a combination of DROP-IN 
radioguidance and Firefly fluorescence guidance. The usability 
of the DROP-IN probe technology was evaluated with the op-
erating surgeons. Anatomical regions where traditional gamma 
tracing is often difficult were indicated (i.e. the right obturator 
region, right iliaca interna and externa regions and left presacral 
region). Results: During surgery, the DROP-IN probe, when in-
serted via the assistant port, left space for the insertion of addi-
tional tools (e.g. for tissue retrieval). 20 SNs were resected under 
guidance from DROP-IN gamma tracing (with a median of 675 
counts measured per node in vivo), 95% of these SNs was also 
identified using in vivo fluorescence imaging. During gamma 
tracing, the surgeon was able to independently maneuver the 
DROP-IN probe using the Prograsp® forceps. Even in the pre-
defined difficult to scan regions (50% of excised SNs), the ro-
tational freedom with which the probe could be positioned 
made it possible to distinguish SNs from background signal. 
Clinical implementation of the DROP-IN probe was rated pos-
itive. Conclusion: The successful first in-human application of 
the DROP-IN gamma probe indicates the technology has the 
potential to improve the integration of radioguided surgery 
concepts in the (robot-assisted) laparoscopic surgery workflow. 
Next to the studies on SN procedures, the DROP-IN technology 
is currently under evaluation in receptor targeted 99mTc-PSMA 
I&S radioguidance procedures.

OP-092
Quantification of an Adnectin PD-L1 PET tracer, [18F]BMS-
986192, in humans
M. Huisman1, A. Niemeijer1, B. Windhorst1, R. Schuit1, D. Leung2, W. 
Hayes2, O. Hoekstra1, E. Smit3, J. de Langen3, R. Boellaard1; 1VUMC 
Amsterdam, Amsterdam, NETHERLANDS, 2BMS, Princeton, NJ, 
UNITED STATES OF AMERICA, 3NKI, Amsterdam, NETHERLANDS.

Aim: To quantify [18F]BMS-986192 ([18F]anti-PD-L1 tracer) uptake 
in patients with non-small-cell lung cancer (NSCLC). To this end, 
kinetic modeling of dynamic uptake data was performed and 
used to validate the use of simplified uptake metrics, such as 
SUV. Materials and methods: Twelve patients with advanced 
NSCLC eligible for Nivolumab treatment participated in this 
study. Simultaneoulsly with injection of 3 MBq/kg [18F]BMS-
986192 a 60-min dynamic PET-CT scan was started, followed 
by a 30-min whole body PET-CT scan. Continuous arterial and 
venous blood sampling was performed in order to determine 
a metabolite corrected plasma input function. Visual assess-
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ment of tumor uptake was performed by a nuclear medicine 
physician and determined as focal uptake exceeding the local 
background. Tumor volumes of interest were semi-automat-
ically derived and time activity curves were fitted by several 
plasma input functions, including reversible and irreversible 
two tissue compartment models. Simplified uptake parameters 
included Patlak and multiple SUV parameters. Results: Fifteen 
tumors from 7 patients showed tumor uptake. The time activ-
ity curves showed a reversible component and best fits were 
obtained with a reversible two-tissue compartment model with 
k4 fixed to 0.02 min-1. The parameter best describing the uptake 
was the net influx rate, Ki, with values ranging from 7.6e-3 to 
3.1e-2 min-1. From the simplified measures SUV70-90 min correlated 
best with Ki, with an R2 value of 0.85. Analysis of whole blood 
instead of parent in plasma input did not improve the correla-
tion. Conclusion: A two tissue reversible model with k4 fixed to 
0.02 min-1 seems the most robust model for quantification of 
the PD-L1 PET tracer [18F]BMS-986192. SUV measured at 80 min-
utes post injection, normalized for body weight, is the best sim-
plified parameter for uptake assessment. This allows for clinical 
implementation of this tracer and to assess its predictive value 
for response evaluation during PD-(L)1 immune checkpoint in-
hibition.

OP-093
Immunotherapy Response Assessment with F-18 FDG PET/
CT in Metastatic Melanoma: First Results
G. Horvatic Herceg1, L. Simetić2, D. Herceg2, M. Ciglar-Hlasc1, M. 
Lusic3; 1Department of Nuclear Medicine and Radiation Protection, 
University Hospital Zagreb, Zagreb, CROATIA, 2Department of 
Medical Oncology, University Hospital Zagreb, Zagreb, CROATIA, 
3Department of Diagnostic and Interventional Radiology, 
University Hospital Zagreb, Zagreb, CROATIA.

Immune checkpoint inhibitors PD-1 (e.g., nivolumab, pembroli-
zumab) have demonstrated objective tumor responses in pa-
tients with advanced melanoma. These novel agents have dis-
tinct mechanisms of action compared to traditional cytotoxic 
chemotherapy. Making an assessment of therapy benefits in a 
given patient is challenging, especially soon after the initiation 
of therapy. Aim: to explore the utility of the 18FDG-PET/CT for 
treatment monitoring in patients with metastatic melanoma 
receiving pembrolizumab. Patients and methods: 36 sub-
jects were enrolled in this prospective trial; mean age was 59 
y (range: 37-86 y), 8 women, 18 men, all patients had an ECOG 
performance status 0. Fifteen patients had previously received 
BRAF+MEK inhibitors. All 36 enrolled subjects with metastatic 
melanoma were evaluable for their response to therapy with 
pembrolizumab. A baseline scan of the whole body of each pa-
tient with 18F-FDG PET/CT was performed before the planned 
treatment initiation (PET-0). The patients were examined again 
with PET/CT three months later to evaluate the therapy re-
sponse (PET-1). In order to confirm or exclude a progression 
of melanoma metastatic disease, PET/CT was once again per-
formed six months after the initial PET/CT study (PET-2). The 
therapy response was assessed at PET-1 and PET-2 according to 
the PET response criteria for solid tumors (PERCIST) and the Im-

mune RECIST (iRECIST). The therapy response was categorized 
as a partial or complete metabolic response, stable metabolic 
disease, a pseudo-progression and progressive metabolic dis-
ease. Results: Four patterns of response to pembrolizumab 
were observed: 11 patients had a response in baseline lesions, 
among them 7 had a complete response. Stable disease or 
steady decline in total tumor volume was recorded in 5 patients. 
Responses after an initial increase in total tumor burden (pseu-
do-progression) were notified in 4 patients. Finally, a reduction 
in total tumor burden during or after the appearance of new 
lesions in one patient was observed. Fifteen patients had pro-
gressive metabolic disease, and ten patients among them died. 
Out of 7 (33%) patients with negative FDG PET scans no one 
progressed within the 6-12 months follow-up period. Conclu-
sion: A new response system, the iRECIST, was used in our study 
in patients treated with pembrolizumab. A pseudo-progression 
was found in 5 (23.8%) subjects. This analysis confirmed that the 
use of successive PET/CT studies were needed to discriminate 
a pseudo-progression from a real progression. In order to avoid 
a misinterpretation and premature termination of effective im-
munotherapy treatment, immune related response criteria for 
PET should be created.

OP-094
Imiomics Using Whole-body FDG PET/MR in Staging 
and Treatment Response Evaluation of Non-Hodgkin 
Lymphoma Patients Treated With CAR-T Cells
P. Guglielmo1, T. Sjöholm2, G. Enblad2, R. Strand2, J. Kullberg2, F. 
Malberg2, H. Ahlström2; 1University of Milan Bicocca, Milan, ITALY, 
2Uppsala University, Uppsala, SWEDEN.

Introduction: Imiomics is a new imaging analysis concept for 
automated detection of tumor lesions and anomalies using 
whole body PET/MRI. In non-Hodgkin lymphoma (NHL), PET/
CT with fluorodeoxyglucose (FDG) is now a gold standard in 
staging and treatment response assessment; FDG PET/MR has 
demonstrated to be equivalent to FDG PET/CT in assessment of 
these malignancies, reducing the radiation burden significantly. 
CAR-T cells have shown promising effects in therapy refractory 
NHL patients. We aim to assess whether staging and response 
evaluation of NHL patients treated with CAR-T cells can be re-
liable using Imiomics on FDG PET/MR images compared to 
visual analysis. Subjects&Methods: Whole body FDG PET/MR 
scans were acquired, according to standardized protocols, in 
pre- and post-treatment assessments of NHL patients. Using 
Imiomics, the PET/MR images were registered to a reference co-
ordinate system. The PET data was then statistically compared 
(voxel-wise t-test, p<0.001, minimum cluster size of 50 voxels) 
with an atlas containing a voxel-wise representation of FDG up-
take in healthy individuals. This approach generated so called 
probability-maps (p-maps), showing the extent of statistically 
significant abnormal regions for each PET scan. For comparison 
visual assessment was performed by two experienced observ-
ers, with manual VOIs outlined on the fat and water MR imag-
es for each lesion with pathologic FDG uptake. Manual VOIs 
were then compared slice-by-slice to the p-maps generated 
by Imiomics. Results: Initial results, based on 4 patients and 10 
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scans, showed concordance for pathologic lesions between ob-
servers and Imiomics in 70% of the total lesions (56/81) both 
at staging and at response evaluation, which rises to 100% for 
lesions ≥10 mm (56/56). The discordant cases, not detected by 
Imiomics, were lymph nodes &lt10 mm, a small bone marrow 
lesion (8mm) and one hepatic lesion (9mm). All these lesions 
were judged as irrelevant to the disease. Conversely, Imiomics 
could point out anomalies not considered as pathologic lesions 
in lung-liver interface, renal pelvis, bladder, brain and bowels. 
Conclusion: Imiomics has demonstrated to be a promising tool 
in the detection of lesions and in the evaluation of therapy re-
sponse in whole-body PET/MR images, even though this meth-
od needs to be applied in larger cohort of patients to be fully 
validated. Improvements to this technique must be addressed 
in optimising the co-registration, especially in anatomic regions 
with large inter- and intraindividual variability (e.g. bowels, se-
cretory urinary system).

OP-095
Potential application of 18F-FDG PET /CT scan in 
multisystem and single system Langerhans cell 
histiocytosis- a tertiary care center experience from 2011 
to 2017
R. Kumar, B. R. Mittal, H. Singh, A. Bhattacharya, G. Prakash; 
Post Graduate Institute of Medical Education and Research, 
Chandigarh, INDIA.

Objective: In this retrospective study, we evaluated the role 
of FDG PET /CT in patients with multisystem or single system 
Langerhans cell histiocytosis (LCH) for disease extent, restag-
ing and response to therapy. Methods: The population for this 
retrospective study was pooled database of 40 PET/CT scan 
in 26 patients (18males, 8 females; 15 children and 11 adults) 
aged 22.07± 19.97 years (range 1- 69 years) with pathological 
confirmed cases of LCH and referred to nuclear medicine de-
partment for assessment of disease status from January 2011 
to December 2017. All the patients underwent 18F-FDG PET/
CT imaging. PET/CT data were interpreted by two experienced 
nuclear medicine physicians and were used to assess metabolic 
and morphological tumor status and response after chemother-
apy. Of these 15 scans were for staging and 24 scans for restag-
ing/follow-up purposes. PET/CT findings were compared with 
conventional imaging (CT/MR) wherever available. Results: Out 
of 26 patients, 13 patients had multisystem disease (low risk - 8, 
high risk -5) and 13 single system disease (multifocal -6, unifo-
cal-7). F18 FDG PET/CT was positive in 22/26 and detected skel-
etal (n=20), lymph nodal (n=13), liver (n=2), lung (n=4), pituitary 
(n=3), thyroid (n=2) and ano cutaneous lesion (n=2). FDG PET/
CT identified more lesions than conventional imaging in 16 pa-
tients involving bones, lymph nodes and ano-cutaneous lesions 
in both the disease groups. In 4 patients with lung involvement, 
no significant FDG uptake was noted in the lung lesions. PET/
CT upstaged the disease from single system to multisystem in-
volvement in 2/3 patients with primary pituitary involvement 
and 2/2 patients with primary thyroid involvement. In PET-pos-
itive lesion SUV max was 7.9± 3.5 (range 3.9- 16.8). At follow-up 
for response evaluation, the complete metabolic response was 

noted in patients with a single system or multisystem with low-
risk group (n=5) as compared to multisystem with high-risk 
group (n=2) in whom disease progression was noted. Conclu-
sion: In this retrospective study we conclude that except for 
lung involvement FDG PET/CT is better than conventional im-
aging both for the single system and multisystem LCH for initial 
staging as well as restaging and response evaluation.

OP-096
18F-FDG PET/MR including DWI in initial N-Staging in 
patients with malignant melanoma: Is it a possible 
replacement for sentinel lymph node biopsy?
B. M. Schaarschmidt1, J. Grueneisen2, V. Stebner2, J. Klode2, I. 
Stoffels2, L. Umutlu2, D. Schadendorf2, P. Heusch1, G. Antoch1, T. 
D. Poeppel2; 1University Dusseldorf, Medical Faculty, Duesseldorf, 
GERMANY, 2University Duisburg-Essen, Medical Faculty, Essen, 
GERMANY.

Purpose: To analyze the performance of 18F-fluordesoxyglu-
cose positron emission tomography / computed tomography 
(18F-FDG PET/CT), 18F-FDG PET / magnetic resonance imag-
ing (18F-FDG PET/MRI) as well as 18F-FDG PET/MRI and diffu-
sion weighted imaging (DWI) in comparison to sentinel lymph 
node biopsy (SLNB) in initial N-staging in patients suffering from 
malignant melanoma. Subjects & Methods: Fifty-two patients 
suffering from histopathologically proven malignant melanoma 
(female: n=30, male: n=22, mean age: 50.5y) were included in 
this retrospective study. 18F-FDG PET/CT and consecutive PET/
MRI including DWI was performed in all patients prior to lym-
phoscintigraphy with SPECT/CT and consecutive SLNB. The 
sentinel lymph nodes detected by SPECT/CT were character-
ized as benign or malignant by two readers in 18F-FDG PET/CT, 
18F-FDG PET/MRI as well as in 18F-FDG PET/MRI including DWI 
images. Focal tracer uptake was considered as a sign of malig-
nancy in all hybrid imaging modalities. In PET/MRI, these addi-
tional morphological criteria were considered as indicators for 
malignancy: necrosis, absence of a fatty hilus, loss of oval shape, 
irregular cortical thickness and extracapsular spread. In 18F-FDG 
PET/MRI including DWI, all of the aforementioned criteria as 
well as and diffusion restriction were considered as indicators 
of malignancy. By using histopathologic results after SLNB as 
a reference standard, sensitivity, specificity as well as positive 
(PPV) and negative predictive values (NPV) were calculated. Re-
sults: In the analyzed cohort, 87 lymph nodes were considered 
as sentinel lymh nodes by lymphoscintigraphy and SPECT/CT. 
Seventeen lymph nodes were metastatic according to the ref-
erence standard after SLNB. For 18F-FDG PET/CT, a sensitivity, 
specificity, PPV and NPV of 17.7%, 95.6%, 50.0% and 82.3% was 
calculated. For PET/MRI, we found a sensitivity, specificity, PPV 
and NPV of 23.5%, 96.9%, 66.7% and 82.3%. In 56 lymph nodes, 
DWI was available for analysis. The additional information of DWI 
led to two additional false positive findings in PET/MRI. Conclu-
sion: Due to its low sensitivity and specificity, even advanced 
hybrid imaging techniques such as 18F-FDG PET/MRI including 
DWI are unable to improve the sensitivity and specificity in initial 
N-Staging in patients with malignant melanoma and will there-
fore not be able to relace SLNB in the near future.
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A. Kip1, S. Heskamp1, G. M. Franssen1, C. Frielink1, G. Fracasso2, 
K. Herrmann3, M. Gotthardt1, M. Rijpkema1, S. Lutje1; 1Radboud 
university medical center, Nijmegen, NETHERLANDS, 2University of 
Verona, Verona, ITALY, 3University Hospital Essen, Essen, GERMANY.

Introduction: Prostate cancer (PCa) recurrences after surgery 
frequently occur, amongst others as a result of incomplete tu-
mor resection, resulting in positive tumor margins. To improve 
PCa management, the multi-modal PSMA-targeting agent [111-
In]In-DTPA-D2B-IRDye700DX was developed and characterized 
in vitro and in vivo. This agent can be used for both pre- and 
intra-operative tumor localization, fluorescence image-guided 
surgery, and eradication of (residual) tumor tissue by PSMA-tar-
geted photodynamic therapy (tPDT), which is a highly selective 
cancer treatment based on targeting molecules conjugated to 
photosensitizers that can induce cell destruction upon exposure 
to near-infrared (NIR) light. Methods: The anti-PSMA monoclo-
nal antibody D2B was conjugated with IRDye700DX and DTPA 
and subsequently radiolabeled with [111-In]In. tPDT function-
ality was first tested in vitro, on PSMA positive and negative cell 
lines, at different conjugate doses and NIR light exposures. In 
vivo, the optimal time point and dose for tPDT were determined 
in BALB/c nude mice with PSMA+ s.c. LS174T-PSMA xenografts 
after intravenous injection of [111-In]In-DTPA-D2B-IRDye700DX 
followed by µSPECT/CT, near-infrared fluorescence imaging, 
and biodistribution at 24, 48, 72, and 168 hours p.i. To assess 
the therapeutic potential of tPDT, growth of LS174T-PSMA xe-
nografts and overall survival of mice treated with the conjugate 
followed by 1-3 times of NIR light irradiation (100 or 150 J/cm2) 
at 24 hours p.i. was compared to mice that received either NIR 
light or PBS alone. Results: In vitro, tPDT was PSMA-specific for 
PSMA+ tumor cells. Efficiency increased with light exposure and 
conjugate dose, cell viability decreasing up to 15.3 ± 1.5 % after 
treatment with 150J/cm2. Biodistribution revealed no significant 
differences in tumor uptake in mice at 24, 48, 72, and 168 hours 
p.i.. PSMA+ tumors were clearly visualized with both µSPECT/CT 
and NIR fluorescence imaging. Median survival of mice treat-
ed with DTPA-D2B-IRDye700DX and 3x150 J/cm2, 1x150 J/cm2, 
3x100 J/cm2 of NIR light was significantly improved compared 
to both control groups (70, 61, and 36 days vs. 16 days for both 
controls, respectively, p=0.0009). Treatment with 3x150J/cm2 
resulted in significantly prolonged survival compared to treat-
ment with 3x100J/cm2 (p=0.0224). No significant difference was 
observed between mice that received 3x150J/cm2 or 1x150J/
cm2 (p=0.6714). Conclusion: Proof-of-principle was provided 
that [111-In]In-DTPA-D2B-IRDye700DX can be used for detec-
tion of PSMA+ xenografts with radionuclide and fluorescence 
imaging and for PSMA-targeted PDT. PSMA-tPDT (80 µg/mouse, 
irradiation at 24 h p.i.) resulted in significant prolongation of me-
dian survival. In the future, multi-modal PSMA-targeting agents 
may be used to improve outcome after PCa surgery.

OP-114
Synthesis and Biological Evaluation of 1,2,3-Triazole-
linked 18F-Labled PET Tracers for Imaging of PSMA
B. Lee1, S. Chu1, H. Jung1, S. Yang1, W. Jung1, H. Moon1, M. Kim1, 
J. Kim1, H. Kil1, Y. Lee2, K. Lee2, S. Woo2, M. Kim2, S. Lim2, I. Lim2, D. 

Chi1,3; 1FutureChem, Seoul, KOREA, REPUBLIC OF, 2Korea Instituted 
of Radiological & Medical Sciences, Seoul, KOREA, REPUBLIC OF, 
3Sogana University, Seoul, KOREA, REPUBLIC OF.

Aim: In the development of PSMA-PET tracer, there has been 
a significant inverse relationship between binding affinity to 
PSMA and pharmacokinetic properties. The aim of this study is 
to find compounds having rapid clearance property while re-
taining good binding affinity to PSMA. Materials and methods: 
Nine 18F-Labeled compounds, a combination of R1 and R2 sub-
stituents, were synthesized in good radiochemical yields using 
a Cu(I)-catalyzed click chemistry between 18F-labeled azides (R1) 
and N-propargyl substituted Lysine-urea-Glutamates (R2). 22RV1 
and PC-3 PIP/flu cell lines were used to evaluate compounds in 
vitro and in vivo, and 18F-DCFPyL was used for comparison. Re-
sults: In vitro binding assay using 22RV1 cell line revealed that 
the compound (FC313) having pyridine moiety has the best 
binding affinity (IC50=7.06 nM) to PSMA. MicroPET imaging of 
22RV1-xenografted mouse was performed for different R2 sub-
stituted compounds (FC303, FC313, and FC323). All compounds 
exhibited intense uptake in 22RV1 tumors and rapid renal clear-
ance, among which FC303 resulted in the best pharmacoki-
netic properties with no significant nonspecific organ uptake. 
Additional microPET imaging with PC-3 PIP/flu tumor bearing 
mouse was performed for FC303 and FC313, which showed 
more intense tumor uptake and better tumor-to-background 
ratio than 22RV1 tumor. In the biodistribution study with PC-3 
PIP/flu tumor bearing mouse, PSMA+ PC-3 PIP tumor uptake of 
18F-FC303 reached the maximum at 0.5 h postinjection (%ID/g, 
13.80±3.35, n=4), and maintained for 4 h with no significant de-
cline. The PC-3 PIP/flu and PC-3 PIP/muscle ratios were 58 and 
31 at 0.5 h, 118 and 76 at 1 h, 192 and 265 at 2 h, and 313 and 
582 at 4 h, respectively. Conclusion: Based on in vitro and in 
vivo studies on new compounds, FC303 was confirmed to have 
promising characteristics for PET imaging of prostate cancer. 
Further preclinical studies are currently underway to enter clin-
ical development.

OP-115
A Complete Response following A Single Treatment with 
225Ac-RPS-074 in LNCaP Xenografts
J. M. Kelly1, A. Amor-Coarasa1, S. Ponnala1, N. A. Thiele2, A. 
Nikolopoulou1, C. Williams Jr.1, J. Urgiles1, J. J. Wilson2, J. W. Babich1; 
1Weill Cornell Medicine, New York, NY, UNITED STATES OF AMERICA, 
2Cornell University, Ithaca, NY, UNITED STATES OF AMERICA.

Aim: Targeted alpha radiotherapy (TAT) using Actinium-225 is a 
highly promising strategy for the treatment of PSMA-expressing 
prostate cancer, but side effects such as dry mouth and dry eye 
are currently severe and irreversible. New ligands with improved 
normal tissue kinetics are required to deliver maximum thera-
peutic effect without unacceptable side effects. We evaluated 
the therapeutic dose response of 225Ac-RPS-074, a trifunctional 
ligand that targets PSMA and binds serum albumin, in a preclin-
ical LNCaP xenograft model. Materials and Methods: RPS-074 
was synthesized from a 3-ethynylphenylurea-Glu-urea-Lys de-
rivative, N6-(4-(4-iodophenyl)butanoyl)lysine and macropa-NCS. 
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RPS-074 was radiolabeled with Ac-225 in 15 min at 25°C and pH 
5-6. Male BALB/C nu/nu mice bearing LNCaP xenograft tumors 
(4 mice/time point) were injected with 105 kBq 225Ac-RPS-074 
and sacrificed at 4h, 24h, 7d, 14d and 21d post injection (p.i.). For 
the therapy study, LNCaP bearing mice (7/group) were random-
ly assigned to one of four groups: 148 kBq, 74 kBq, 37 kBq 225Ac-
RPS-074 or vehicle. Tumor volumes were measured 3x weekly 
for 75d, and mice were sacrificed when tumor volume exceed-
ed 2000 mm3. Results: 225Ac-RPS-074 labeling was quantitative. 
Tumor uptake peaked at 24h p.i. (12.7±1.5 %ID/g) in concert 
with clearance from the blood, and was sustained beyond 
14d p.i. (11.9±1.5 %ID/g). Kidney uptake was highest at 4h p.i. 
(6.7±0.4 %ID/g) and rapidly decreased such that tumor-to-kid-
ney ratios exceeded 5 by 24h p.i. Activity levels in normal tissues 
decreased with blood activity. All mice treated with 148 kBq 
225Ac-RPS-074 survived to 75d without loss of body weight and 
revealed decreasing tumor volumes by 10d p.i. At 30d p.i. 86% 
(6/7) of tumors were undetectable. At 75d, absence of tumors 
was confirmed by µPET/CT imaging and dissection. Mice in the 
74 kBq group also exhibited decreasing tumor volumes by 10d 
p.i., but after 42d p.i. tumor re-growth was observed in 86% of 
mice, and 14% of mice did not survive to the study’s endpoint. 
Although tumor volumes increased following treatment with 37 
kBq 225Ac-RPS-074, survival was significantly prolonged relative 
to the control (vehicle) group. Conclusion: 225Ac-RPS-074 shows 
a promising biodistribution profile and a well-defined dose re-
sponse. A single cycle of 148 kBq 225Ac-RPS-074 induced a com-
plete response in 86% of mice and a partial response in 14% of 
mice. With a promising side effect profile and demonstrable ef-
ficacy in large tumors (initial volume >800 mm3), 225Ac-RPS-074 
merits clinical translation for TAT of prostate cancer.

OP-116
Fully Convolutional Neural Network to Assess Skeleton 
Tumor Burden in Prostate Cancer Using 68Ga-PSMA-11 
PET/CT: Preliminary Results
G. Tetteh1, A. Gafita2, A. Zeldin1, L. Xu1, Y. Zhao1, C. Dong1, A. 
Rominger3, K. Shi3, C. Zimmer4, B. H. Menze1, M. Eiber2; 1Department 
of Computer Science, Technical University Munich, Munich, 
GERMANY, 2Department of Nuclear Medicine, Klinikum rechts 
der Isar der TU Munich, Munich, GERMANY, 3Department of 
Nuclear Medicine, University Hospital Bern, Bern, SWITZERLAND, 
4Department of Neuroradiology, Klinikum rechts der Isar der TU 
Munich, Munich, GERMANY.

Aim: Treatment of bone metastases plays an important role for 
patients with metastatic prostate cancer (mPC). PSMA-based 
PET imaging is increasingly used to delineate bone tumor bur-
den before therapy. Bone scan Index (BSI) and Bone- PET-Index 
(BPI) are promising in assessing treatment outcome in patients 
with mPC. However, the semiautomatic segmentation using 
conventional methods in skeleton tumor burden assessment 
can be time-consuming and lengthy. The emerging of deep 
learning methods have provided great potential to extend the 
limit of conventional methods. We aimed to assess the feasibility 
of deep learning network in bone lesion delineation and tumor 
burden quantification. Methods and Materials: A fully convo-

lutional neural network (FCNN) concept was proposed to auto-
matically detect bone lesions and characterize osseous tumor 
burden from 68Ga-PSMA-11 PET/CT imaging. A pipeline of two 
FCNNs was employed in a cascaded form. The first part of the 
cascaded network generates bone mask from CT images as an-
atomical regions of interest (ROI), while the second part detects 
and segments bone lesions based on PET imaging restricted to 
the anatomical regions within the generated bone mask. For 
proof-of-concept test, 50 68Ga-PSMA-11 PET/CT from patients 
with mPC were included. SUV of PET images were calculated 
and the bone lesions were semi-automatically annotated us-
ing an in-house developed software. Forty 68Ga-PSMA-11 PET/
CT scans were used as training data set for the FCNN and the 
remaining 10 scans were used as test dataset for performance 
assessment. The performance of the developed method was 
evaluated by considering the overall segmentation result in the 
form of a slice-wise lesion detection accuracy and Dice score, in-
cluding the Recall and Precision scores. Results: The developed 
deep learning method has achieved a slice-wise detection ac-
curacy of 91% with a positive predictive value (PPV) of 78%. The 
average segmentation Dice score was 76%, with a Recall and 
Precision scores of 86% and 66%, respectively. Conclusion: Our 
results highlight that even in a small size training dataset, deep 
learning can successfully detect bone lesions in a 68Ga-PSMA-11 
PET/CT setting. A higher accuracy for lesion segmentation 
should be obtained by increasing the number of training data-
set and providing physiological lesion contouring to guide the 
training process. Accurate bone lesions detection and segmen-
tation could be further implemented in the treatment setting.

OP-117
Multimodal anti-PSMA ligands for intra operative tumor 
detection and targeted photodynamic therapy of PSMA-
expressing tumors
Y. Derks1, D. Löwik2, H. Amatdjais-Groenen2, G. Franssen1, A. Kip1, 
J. Malekzad2, O. Boerman1, M. Rijpkema1, S. Heskamp1, S. Lütje1; 
1Radboud university medical center, Nijmegen, NETHERLANDS, 
2Radboud University Nijmegen, Nijmegen, NETHERLANDS.

Introduction: Incomplete resection of prostate cancer (PCa) 
and its metastases may lead to disease recurrence and conse-
quently poor patient outcome. To obtain complete resection of 
tumor tissue, prostate specific membrane antigen (PSMA) tar-
geting multimodal ligands containing both a radiolabel and a 
photosensitizer are developed. These ligands may be used for 
intra-operative tumor detection, accurate tumor delineation, 
and tumor-targeted photodynamic therapy (tPDT); a selective 
cancer treatment that induces cell destruction upon exposure 
to near-infrared (NIR) light. The aim of our study was to develop 
and evaluate multimodal [111In]In-DOTAGA-IRDye700DX-PSMA 
targeting agents for intra-operative detection and treatment 
of PSMA-positive tumor lesions. Methods: Different variants of 
glutamate-urea-lysine based DOTAGA-PSMA-targeting ligands, 
varying in their linker moieties, were synthesized using sol-
id phase chemistry, coupled to IRDye700DX and labeled with 
111In. PSMA-mediated binding and internalization was deter-
mined in vitro using PSMA-expressing LNCaP cells. Furthermore, 
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LS174T-PSMA positive and negative cells were exposed to 300 
J/cm2 NIR irradiation and cell viability was determined with the 
CellTiter-Glo® assay. In vivo tumor targeting properties were 
evaluated in BALB/c nude mice with subcutaneous LS174T-PS-
MA positive and negative LS174T tumors using microSPECT/
CT, NIR fluorescence imaging, and ex vivo biodistribution stud-
ies (2 hours p.i. of 111In-labeled multimodal ligands, 0.3 nmol, 
10 MBq/mouse) Results: Multimodal ligands showed specific 
binding to PSMA-expressing LNCaP cells. In vitro PDT resulted 
in a specific kill of PSMA expressing cells (LS174T-PSMA: 87.6% ± 
5.8% compared to LS174T: 2.8% ± 2.7%). In vivo, accumulation 
in LS174T-PSMA tumors of [111In]In-DOTAGA-IRDye700DX-PSMA 
ligands (11.1 ± 0.8 and 14.1 ± 1.4 %ID/g) was significantly higher 
than that of [111In]In-DOTAGA-PSMA ligands without the fluoro-
phore (5.7 ± 0.3 and 6.5 ± 1.9, P<0.05). In PSMA-negative tumors, 
uptake was <0.85 %ID/g for all ligands. Moreover, prolonged 
blood circulation was observed for ligands with the IRDye700DX 
fluorophore (0.68 ± 0.01 and 1.00 ± 0.15 %ID/g) compared to the 
ones without IRDye700DX (0.08 ± 0.04 and 0.07 ± 0.02 %ID/g, 2 
hrs p.i.). Subcutaneous LS174T-PSMA tumors could be clearly 
visualized using microSPECT/CT and NIR fluorescence imaging. 
Conclusions: Here we demonstrate highly specific and efficient 
uptake of newly developed [111In]In-DOTAGA-IRDye700DX-PS-
MA-targeting ligands in PSMA-positive tumors. Furthermore, the 
feasibility of [111In]In-DOTAGA-IRDye700DX-PSMA ligand-medi-
ated tPDT on PSMA-positive cells was demonstrated in vitro. In 
the future, these ligands can be used for intra-operative tumor 
detection to improve the surgical outcome of PCa patients.

OP-118
Discovery of 2-MeO-[18F]DCFPyL ([18F]PSMA-7) as PET-
probe suitable for imaging of small PSMA positive lesions
B. D. Zlatopolskiy1,2, H. Endepols1,2, P. Krapf2, M. Guliyev1,2, E. A. 
Urusova1,2, R. Richarz1,2, B. Neumaier2,1; 1University Clinic of Cologne, 
Cologne, GERMANY, 2Forschungszentrum Jülich GmbH, Institute 
of Neuroscience and Medicine, INM-5: Nuclear Chemistry, Jülich, 
GERMANY.

Aim: Prostate specific membrane antigen (PSMA) expressed by 
the vast majority of prostate cancers (PCa) is a particularly prom-
ising target for PCa staging and imaging. PSMA specific PET 
ligands are already widely used in PCa diagnostics. Especially, 
[18F]DCFPyL enables the detection of PCa lesions with sensitivity 
higher than that of the widely used [68Ga]Ga-PSMA-HBED-CC. 
However, [18F]DCFPyL has some limitations with respect to the 
detection of very tiny lesions and pharmacokinetics. The aim 
of this study was the development of 18F-labeled PSMA specif-
ic probes with improved PSMA sensitivity and imaging prop-
erties. Methods: Nine potential PSMA ligands, with general 
structure HO-X(Y)-CO-Glu-OH {where, X = Glu[NH(CH2)2NH], Lys, 
4-ThiaLys, 4-[NH(CH2)2NH-(CO)-O]Nva, 5-triazolo-Nle; Y = 2-[18F]
FPh, 6-[18F]F-Py, 6-[18F]F-2-and -4-MeO-Py, 6-[18F]F-Pz and 6-[18F]
F-Pdz} were prepared. The cellular uptake of the radiotracers in 
PSMA+ LNCaP C4-2 and PSMA- PC-3 cells was determined after 
2 h and 4 h incubation time and compared to that of [18F]DCF-
PyL. Tracers were evaluated by µPET in normal rats employing 
PSMA+ peripheral ganglia as target structures mimicking small 

PCa lesions. For the best candidate the resulting PET images 
were assessed in comparison to [18F]DCFPyL and [18F]PSMA-
1007 scans with respect to key image quality parameters, like 
signal-to-noise ratio, sharpness and resolution. Results: Radio-
fluorinated probes were produced in 20-40% RCYs and excel-
lent radiochemical purities. HO-Glu{NH(CH2)2NH-6-[18F]F-Py}-
CO-Glu-OH, [18F]Thia-DCFPyL and [18F]PSMA-7 demonstrated 
PSMA specific cellular uptake comparable or higher than that of 
[18F]DCFPyL (%ID/105 cells: 1.13±0.03 and 3.20±0.02; 1.21±0.03 
and 3.07±0.02; and 2.03±0.03 and 3.31±0.01 vs. 1.55±0.05 and 
3.1±0.03 after 2 and 4 h, respectively). While the signal-to-noise 
ratio of the [18F]Thia-DCFPyL, [18F]DCFPyL and [18F]PSMA-1007 
was comparable (4.04, 6.4±1.9 and 6.2±1.9), it was higher for 
[18F]PSMA-7 scans (8.2±1.7). The image sharpness measured 
for the superior cervical ganglion was significantly higher for 
[18F]PSMA-7 and [18F]PSMA-1007 compared to [18F]DCFPyL 
(0.075±0.027 and 0.097±0.025 vs. 0.019±0.008). The resolution 
determined for the apical pair of spinal ganglia was compara-
ble for all three tracers (1.09±0.04 and 0.92±0.07 vs. 1.00±0.14). 
[18F]PSMA-1007 demonstrated higher blood protein binding 
(%ID: 62.6±10.7 vs. 12.9±3.0 and 16.3±4.2) and bone uptake 
(%ID: 33.2±9.5 vs. 12.4±4.3 and 9.9±1.9) than [18F]DCFPyL and 
[18F]PSMA-7. Noteworthy, the MeO substituent in 4th instead 
of 2nd position and 4-ThiaLys instead of the Lys residue in [18F]
PSMA-7 resulted in the diminished PSMA specific uptake and 
significantly worse image quality. Conclusion: [18F]PSMA-7 is a 
promising candidate for the high quality visualization of small 
PSMA-positive lesions which deserves careful preclinical and 
clinical evaluation.

OP-119
18F-Labeled dual AmBF3-Glu conjugated Lys-ureido-Glu 
derivative for imaging PSMA expression in prostate cancer 
with positron emission tomography
H. Kuo1, J. Pan1, H. Merkens1, J. Lau1, C. Zhang1, N. Colpo1, D. M. 
Perrin2, F. Bénard1,2, K. Lin1,2; 1BC Cancer Research Centre, Vancouver, 
BC, CANADA, 2University of British Columbia, Vancouver, BC, 
CANADA.

Introduction: Expressed in most prostate cancers (PCa), 
the membrane-bound glycoprotein prostate-specific mem-
brane antigen (PSMA) is an attractive diagnostic imaging bio-
marker. Previously, we reported the synthesis and evaluation 
of 18F-labeled HTK01157, a PSMA-617 derivative containing 
an ammoniomethyl-trifluoroborate (AmBF3) motif for radio-
labeling using the facile 18F-19F isotope exchange reaction. 
Despite its excellent LNCaP tumor uptake (12.1±2.93%ID/g) 
and tumor-to-background contrast ratios (tumor-to-blood= 
17.3±6.01; tumor-to-muscle= 47.6±31.3) at 1-h post-injec-
tion, 18F-HTK01157 showed significant hepatobiliary excretion 
(12.8±5.12%ID/g in intestines). In this study, we designed and 
evaluated a novel PSMA-617 derivative, 18F-HTK01174, contain-
ing two AmBF3-Glu motifs to minimize hepatobiliary excretion. 
Methods: After assembling the PSMA-617 pharmacophore 
(tranexamic acid-2-Nal-Lys-ureido-Glu) on solid phase, Lys was 
coupled to the C-terminus, followed by Glu to both the α- and 
ε-amino groups of Lys. After coupling azidoacetic acid to Glu, 
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peptides were cleaved off the solid support and clicked with 
N-propargyl-N,N-dimethyl-ammoniomethyl-trifluoroborate to 
obtain the desired dual AmBF3-Glu conjugated standard. Affini-
ty to PSMA was measured via competition binding assays using 
LNCaP cells and 18F-DCFPyL as the radioligand. Radiofluorina-
tion was conducted via 18F-19F isotope exchange reaction. PET 
imaging and biodistribution studies were performed in mice 
bearing PSMA-expressing LNCap PCa xenografts at 1-h post-in-
jection, and results were compared with those obtained from 
18F-DCFPyL, the most popular 18F-PSMA-targeted tracer in the 
clinic. For blocking studies, mice were co-injected with 0.5 mg 
of nonradioactive DCFPyL. Results: HTK01174 had high binding 
affinity to PSMA with Ki= 0.22±0.01 nM. 18F-HTK01174 was ob-
tained in 7±6% (n=3) decay-corrected radiochemical yield with 
>99% radiochemical purity and 211±48 GBq/μmol specific ac-
tivity. Both 18F-HTK01174 and 18F-DCFPyL successfully delineat-
ed PSMA-expressing LNCap tumors in PET images with excel-
lent tumour-to-background contrast and minimal hepatobiliary 
excretion (<0.4%ID/g average intestinal uptake for both tracers). 
Compared with 18F-DCFPyL, 18F-HTK01174 exhibited higher up-
take in LNCaP tumors (7.95±1.64 vs 16.8±2.23%ID/g) and supe-
rior tumor-to-blood (26.1±3.33 vs 32.0±7.82), tumor-to-mus-
cle (46.8±18.3 vs 78.0±33.3) and tumor-to-liver (3.64±0.57 vs 
84.5±18.7) contrast ratios. Co-injection with nonradioactive 
DCFPyL reduced the uptake of 18F-HTK01174 in LNCaP tumors 
by >95%, demonstrating its specific PSMA targeting. Conclu-
sion: We successfully solved the high intestinal uptake problem 
of 18F-HTK01157 with the conjugation of two AmBF3-Glu motifs 
to the PSMA-617 pharmacophore. The resulting 18F-HTK01174 
showed not only minimal hepatobiliary excretion, but also 
superior tumor uptake and tumor-to-background contrast ra-
tios when compared with 18F-DCFPyL. With excellent tumor 
uptake, tumor-to-background contrast and ease of synthesis, 
18F-HTK01157 warrants further investigation as a PSMA PET im-
aging agent.
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OP-120
Multi-Task Deep Learning for the Detection of Lesions on 
68Ga-PSMA PET/CT Imaging
K. Shi1, L. Xu2, G. Tetteh2, A. Gafita2, F. Haupt1, A. Afshar-Oromieh1, 
M. Eiber2, B. H. Menze2, A. Rominger1; 1University of Bern, Bern, 
SWITZERLAND, 2Technical University of Munich, Munich, GERMANY.

Purpose: The emerging PSMA targeted radionuclide therapy 
provides an effective method for the treatment of advanced 
metastatic prostate cancer. To optimize diagostics, therapy 
monitoring and ultimately the theranostic benefit, it is urgently 
needed to characterize all the lesions to target before the treat-
ment. However, this is extremely challenging considering the 
factor that dozens of lesions of heterogenous size and uptake 
may distribute in a variety of anatomical context with different 
background. Until now, there is no successful computer-aided 

lesion detection methods for PSMA imaging. Methods: A co-
hort of 71 patients with advanced metastatic prostate cancer 
were scanned with 68Ga-PSMA-11 PET/CT. For proof-of-con-
cept, we focus on the detection and segmentation of bone & 
lymph node lesions in the pelvic area. To train the network, the 
bone and lymph node lesions were manually labelled by a nu-
clear medicine expert. A multi-task deep learning architecture 
(MulTi-Net) based on fully convolutional neural networks was 
developed to detect the lesions. It aimed to first extract salient 
features from PET and CT, the combined features would then 
be adopted to automatically detect all the lesions in a 3D man-
ner. The framework contains five fully connected convolutional 
layers and two sigmoid classification layers. In contrast to con-
ventional V-Net, it deleted pooling layer to avoid possible losing 
of fine texture information. A cross-hair filter was integrated to 
extensively reduce hyperparameters and speed up the train-
ing procedure. An additional regularization was added to deal 
with class imbalanced tumor-to-background ratio. For compar-
ison, the detection accuracy of conventional W-Net (cascaded 
V-Nets) were calculated. Results: Compared with conventional 
W-Net, the multi-task deep learning has improved the detection 
precision from 72.8% to 90.2%, recall from 59.9% to 76.3% for 
bone lesion. For the lymph node lesion (n=63), it improved the 
detection precision from 57.8% to 81.4% ad recall from 44.1% to 
62.6%. Conclusion: We proposed the first deep learning meth-
od for automatic detection of lesions on 68Ga-PSMA-11 PET/CT 
images. A multi-task deep learning method was developed to 
improve the detection accuracy compared with conventional 
W-Net. The preliminary test on pelvic area confirmed the po-
tential of deep learning methods. At the moment, more data is 
being processed, since increasing the amount of training data 
will further enhance the performance of the developed deep 
learning methods.

OP-121
Feature Extraction Optimization by Measuring Radiomics 
Feature Noise in 18-F-FDG PET Images: A multi-center 
study
L. Papp, M. Grahovac, I. Rausch, T. Beyer; Medical University of 
Vienna, Vienna, AUSTRIA.

Aim: Radiomics evaluation based on in vivo Positron Emission 
Tomography (PET) has been widely performed for disease char-
acterization. Nevertheless, several textural features have been 
reported to be sensitive to acquisition variations, reconstruction 
protocols, region-of-interest delineation and differences in PET 
value discretization. Our goal was to (a) measure the variance 
of several textural radiomic features in a multi-center study and 
(b) to establish a feature rank of radiomic features based on op-
timal feature extraction parameters. Our hypothesis built on the 
assumption that variations across multi-center evaluations with 
the same physical phantom with homogeneous spheres can 
help to characterize the radiomic noise of individual features. 
Materials and Methods: Reconstructed NEMA IQ PET images 
acquired with site-specific clinical routine protocols at 13 PET/
CT systems were collected [1]. Semi-automated delineation of 
the four largest spheres was done using iso-count region grow-
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ing applying maximum volume constraints in the Hermes Hy-
brid 3D software. For each image data set, voxel values in the 
spheres were normalized to the mean of a cuboid background 
region to calculate tumour-to-background (TBR) values. Thirty 
four textural features were extracted from the TBR-normalized 
spheres including Grey level co-occurrence matrix (GLCM), Grey 
level zone size matrix (GLZSM) and Neighborhood grey tone 
difference matrix (NGTDM) features. This was done for four dif-
ferent bin sizes (0.01, 0.025, 0.05, 0.1) and 3 Kriging resampling 
(1, 2 and 4 mm) combinations (12 overall). Relative standard 
deviations (RSD) across the 13 imaging systems were calcu-
lated for each of the 12 configurations and the 4 spheres (48 
overall). Feature extraction configurations minimizing the mean 
RSD across spheres were selected to establish a feature rank. 
Results: Most stable features with their optimal values (RSD, 
resolution, bin size) were GLCM Information correlation (0.00%, 
4mm, 0,01), GLZSM Small zone size emphasis (2%, 4mm, 0,01), 
GLCM Entropy (2.07%, 4mm, 0.01) and GLZSM Zone size per-
centage (3.55%, 4mm, 0.01). Least stable features were NGTDM 
Complexity (55%, 4, 0.01), Contrast (56%, 4mm, 0.01), Cluster 
shade (76%, 1mm, 0.01) and Cluster prominence (84%, 4mm, 
0.01). Conclusions: As a result of our investigation, we identi-
fied textural features and their optimized parameters that mini-
mize their multi-center variations. References: 1: Rausch I, et al; 
Variation of system performance, quality control standards and 
adherence to international FDG-PET/CT imaging guidelines. A 
national survey of PET/CT operations in Austria. Nuklearmedizin 
2014;53(6):242-248

OP-122
PET segmentation of bulky tumors: inter-observer 
variability of four segmentation approaches
E. Pfaehler1, C. Burggraaff2, G. Kramer2, J. Zijlstra2, O. S. Hoekstra2, H. 
Jalving1, W. Noordzij1, A. Brouwers1, M. G. Stevenson1, J. de Jong1, R. 
Boellaard1,2; 1UMCG Groningen, Groningen, NETHERLANDS, 2VUMC 
Amsterdam, Amsterdam, NETHERLANDS.

Purpose: PET-based tumor delineation is an error prone part of 
image analysis and feature extraction. Due to partial-volume-ef-
fects, image noise and varying intrinsic contrast, tumour seg-
mentations are challenging, especially for patients with large, 
heterogeneous and bulky tumour FDG-load (MATV>300mL). 
In order to facilitate this process, automatic segmentation al-
gorithms have been developed, each of them with their spe-
cific limitations. Therefore, nowadays, most delineations are 
performed manually, which is time-consuming and subjective. 
Hence, there is a need for other approaches leading to less vari-
ability without being fully automatic. This study compares the 
inter-observer variability and the segmentation quality of four 
(manual and semi-automatic) segmentation approaches with 
different levels of user-interaction. Methods: Twenty datasets 
of FDG PET-CT images with bulky tumours were independently 
segmented by six observers using four approaches: (I) A manu-
al segmentation; (II) an interactive threshold-based segmenta-
tion; (III) an interactive threshold-based segmentation with the 
additional presentation of a PET-gradient image; (IV) and the 
selection of the most reasonable result from four established 

predefined automatic segmentation algorithms (‘Select-the-
best’). The performed segmentations were compared by their 
Jaccard coefficients (JC) and percentage volume differences 
(PVD). In order to obtain a reference segmentation, a majority 
vote (MV) segmentation was calculated for each tumour in-
cluding all performed segmentations. All segmentations were 
compared with the MV segmentation regarding their positive 
predictive value (PPV), sensitivity (SE) and PVD. Results: In gen-
eral, less user-interaction resulted in a decrease in inter-observer 
variability. The JC and PVD values of the Select-the-best and the 
gradient approach were significantly better than the JC and PVD 
values of the other two approaches (p-value<0.01). The manual 
segmentation led to the lowest JC (median: 0.74, Interquartile 
range (IQR): 0.17) and to the highest PVD (median: 11.5%, IQR: 
40.5%) values. The pure threshold-based and the manual seg-
mentations also resulted in significant lower and more variable 
PPV+SE values when compared with the MV segmentation. 
None of the four presented automatic segmentations by itself 
led to reliable results, while ‘select-the-best approach’ resulted in 
the overall best inter-observer agreement across all approaches 
tested (JC: median: 0.87, IQR: 0.13; and PVD: median: 0%, IQR: 
29%). Conclusion: FDG PET segmentations of bulky tumours 
with less user-interaction showed less inter-observer variability. 
However, none of the methods led to good results in all cases, 
but use of either the gradient or the ‘select-the-best’ method 
outperformed the other approaches.

OP-123
Automated pixelwise statistical analysis in the routine 
assessment of bone scintigraphy
F. P. M. Oliveira1, J. Castanheira1, Â. Silva1, A. Canudo1, S. 
Mairos1, J. Cruz1, D. Yelshyna2, D. Veiga2, M. Ferreira2, D. C. Costa1; 
1Champalimaud Centre for the Unknown, Champalimaud 
Foundation, Lisboa, PORTUGAL, 2Neadvance - Machine Vision, S.A., 
Braga, PORTUGAL.

Purpose/introduction: Bone scintigraphies are widely used 
to depict and map bone metabolism, in particular osteoblastic 
bone lesions. However, there is a lack of automated solutions for 
pixelwise statistical analysis. Thus, the aim of this work is to fill 
this need. Subjects & methods: A dataset of 62 bone scintig-
raphies (35 females and 27 males) obtained with 99mTc-Oxidro-
nate and without visible abnormalities was chosen to build a 
normal database. A second dataset of 30 scans (15 females and 
15 males) containing patients with bone disease was randomly 
chosen from our database for testing. The automated method-
ology comprises three main steps: a) spatial normalization of the 
body/skeleton, b) intensity normalization and c) comparison of 
the patient’s scan with the normal database. Three different 
types of intensity normalization were tested: normalization by 
the injected activity and body weight (NIABW); normalization 
by the median intensity in the bones (skull, spine, pelvis, femurs, 
humerus) (NMIB); normalization by the median intensity in the 
soft tissue of the thighs (NMIST). To decide on the best normal-
ization we used two criteria: i) lesser variability in the dataset of 
normal scans and ii) higher z-scores on areas with bone disease, 
relative to the normal scans. Results: In the normal dataset, con-
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sidering a region containing relevant parts of the body (skeleton 
and thorax), the mean inter-subjects pixelwise coefficients of 
variation for the three normalizations, NIABW, NMIB and NMIST, 
were respectively: 0.30, 0.24 and 0.37 in the anterior projection; 
0.30, 0.23 and 0.33 in the posterior projection; and 0.28, 0.22 and 
0.26 in the geometric mean of both projections. Best results, i.e., 
low inter-subject variation in the dataset of normal scans, were 
obtained by the NMIB. Considering the test dataset, overall the 
NMIB was the best intensity normalization, i.e., it detected more 
abnormalities (higher z-scores), followed by the NIABW. In two 
superscans, the NIABW was able to detect more abnormal foci 
than the other two normalization methods. The NMIST detected 
more abnormalities in the soft tissues. Discussion/conclusion: 
The herein proposed automated statistical analysis tool can help 
physicians during daily routine practice visual/qualitative analy-
sis by giving additional useful pixelwise statistical information. 
Furthermore, it will improve longitudinal follow-up evaluations, 
in particular the assessment of response to therapy. Finally it is 
a useful research tool for statistical group comparisons and may 
be used in automated computer-aided classifications or diag-
nosis. Financial support: This work is supported by the project 
LISBOA/NORTE-01-0247-FEDER-017685, from PORTUGAL2020.

OP-124
An Automatic Lung Segmentation Method for the 
Extraction of PET Radiomic Features to Predict High 
Degree Radiation Pneumonitis
R. Martin-Vaello1, G. Reynés-Llompart1, S. Aso-Gonzalez2, P. Notta3, 
J. Vercher-Conejero3, A. Navarro-Martin4, A. Sabaté-Llobera3, 
C. Gamez-Cenzano3, C. Picón1; 1Medical Physics Department. 
Institut Català d’Oncologia, L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 2Pneumology Department. Hospital Universitari de 
Bellvitge, L’Hospitalet de Llobregat (Barcelona), SPAIN, 3PET 
Unit, Nuclear Medicine Department. IDI. Hospital Universitari 
de Bellvitge. IDIBELL., L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 4Radiotherapy Department. Institut Català d’Oncologia, 
L’Hospitalet de Llobregat (Barcelona), SPAIN.

Aim: Patient treatment with radiotherapy may develop symp-
tomatic lung toxicity, known as radiation pneumonitis (RP). 
Some studies have found a connection between the presence 
of interstitial pneumonitis on pre-treatment FDG PET/CT images 
and an increased risk of RP. One of the drawbacks for a clinical 
application of the method is the difficulty to perform manual 
lung segmentations. The aim of this study is to develop a fully 
automatic method to segment the lung, and extract standard-
ized uptake value (SUV) related parameters and texture features, 
for the identification RP risk. We verified our method comparing 
it to a manual segmentation and applied to of high risk sub-
group of patients. Materials and Methods: Data from 55 lung 
cancer patients (RP with ROTC Grade ≥ 1) of pre-therapy PET/
CT scan were retrospectively compiled. Image analysis and data 
processing was performed with an in-house algorithm devel-
oped in Python (v3.4.6). The segmentation method starts with 
a thresholding segmentation of the lungs followed by a mor-
phological post-processing to split the lungs between right and 
left and, to extract non desired structures (trachea and bronchi). 

The resulting mask is used as the basis for the PET segmentation. 
To minimize the activity spill-in from surrounding structures (as 
heart or liver) to the lungs, any region with a SUV >1.5 which 
overlaps the mask and the rest of the body was removed. From 
the segmented PET lungs, 8 SUV-related and 21 texture parame-
ters were extracted. The segmentation was validated, comparing 
9 random patients SUV-based parameters (SUVmax, SUV95, SUV50, 
SUV25 and SUVmean) to a manually segmentation realized by a 
physician. After the validation phase, the algorithm was applied 
to and exploratory identification of low vs. high pneumonitis 
grade. Results: Comparison of the fully-automated method with 
the manual lung segmentation, showed a good linear fit regres-
sion in all of parameters analyzed (R2≥ 0.96). Analysis of SUV and 
texture parameters suggests a relationship among an increase 
of this values and the degree of RP. The SUV95 (p<0.05), SUVmean 
(p<0.03) and texture features from Hmean (p=0.02), Skewness 
(p=0.05), decrease for skewness, Autocorrelation (p=0.01) and 
the GLRM matrix HGZE (p<0.05); were the most prominent. Con-
clusion: The proposed algorithm resulted to be a reliable meth-
od for lung segmentation. The increase in some parameters was 
related with the evolution of higher degrees RP, suggesting to be 
potential candidate to develop a radiomics model.

OP-125
Anthropometer3D: Automatic Multi-slice Segmentation 
Software for the Measurement of Anthropometric 
Parameters from CT of PET/CT
P. Decazes1, D. Tonnelet2, P. Vera1, I. Gardin1; 1Department of Nuclear 
Medicine, Henri Becquerel Cancer Center and Rouen University, 
QuantIF – LITIS [EA 4108], Rouen, FRANCE, 2Department of Nuclear 
Medicine, Henri Becquerel Cancer Center, Rouen, FRANCE.

Introduction: Muscle Body Mass (MBM), Fat Body Mass (FBM), 
Lean Body Mass (LBM), Visceral Fat Mass (VFM) and Subcutane-
ous Fat Mass (SCFM) are body composition parameters used 
in oncology. Our aim was to develop and evaluate a software, 
called Anthropometer3D, allowing the measurement of these 
parameters from a automatic multi-slice segmentation of CT 
from PET/CT data. Subjects & methods: Anthropometer3D 
is based on an automatic multi-atlas segmentation of CT over 
the usual acquisition field of a PET/CT (from the ischia to the 
eyes) with extrapolation coefficients to take into account body 
parts beyond the limited acquisition field. The multi-atlas data-
base is composed of 30 truncated CTs manually segmented to 
isolate 3 types of voxels belonging to muscle, fat and visceral 
fat. This database is used to segment new patients according 
to a multi-atlas process. To evaluate Anthropometer3D, a leave-
one-out cross-validation method was performed. Anthropome-
ter3D measurements were performed on each of the truncated 
CTs to measure MBMAnthro3D, FBMAnthro3D, LBMAnthro3D, VFMAnthro3D 
and SCFMAnthro3D. The gold standard was based on the manual 
segmentation of the corresponding whole-body examinations 
leading to the measurement of MBMManualWB, FBMManualWB, LBMManu-

alWB, VFMManualWB and SCFMManualWB. A manual segmentation of one 
CT slice at level L3 was also used to estimate MBMManualL3, FB-
MManualL3, LBMManualL3, VFMManualL3 and SCFMManualL3. The correlation 
between Anthropometer3D, the reference standard, and the 
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segmentation at level L3 was analyzed using Dice coefficient, 
Intra-Class Correlation (ICC) and Bland-Altman plot. Results: Re-
sults: The population was heterogeneous with 15 females and 
15 males, mean age 57 years-old (min 27; max 74) and a mean 
body mass index of 27 kg/m² (min 18; max 40). Dice coefficients 
between the reference standard and Anthropometer3D were 
excellent (mean +/- SD): muscle voxels 0.95 +/- 0.02, fat voxels 
1.00 +/- 0.01 and visceral fat voxels 0.97 +/-0.02. The ICC were 
almost perfect (minimal value of 95% Confidence Interval (CI) 
of 0.97). All Bland-Altman plot values (mean difference, 95% 
CI and slopes) were better for Anthropometer3D than for esti-
mates using manual segmentation at level L3, for example the 
mean difference was +1.5% [CI -12%;+15%] between FBMAnthro3D 
and FBMManualWB, and -7%[CI -39%;+25%] between FBMManualL3 and 
FBMManualL3. Conclusion: Anthropometer3D allows an automatic 
measurement of MBM, FBM, LBM, VFM, and SCFM based on a 
multi-slice segmentation. It is more precise than estimates gen-
erally made using segmentation at L3 level.

OP-126
Comparison of machine learning algorithms, and pre-
processing, for building prognostic models in non-small 
cell lung cancer using clinical and radiomics features from 
18F-FDG PET/CT images.
S. Sepehri1, T. Upadhaya2, M. Desseroit3, D. Visvikis1, C. Cheze Le 
Rest2, M. Hatt1; 1Université de Bretagne Occidentale (UBO), Brest, 
FRANCE, 2Centre Hospitalier Universitaire de Poitiers, Poitiers, 
FRANCE, 3IMASCAP, Brest, FRANCE.

Regarding the radiomics workflow, only primary tumor volumes 
were characterized after (semi)automated segmentation in both 
PET and low-dose CT components of PET/CT. Three different 
grey-level discretization methods (histogram equalization, linear 
re-sampling, fixed bin-width interval) were considered for 2nd- and 
higher-order textural features. All available clinical variables and 
radiomics features were entered in the two ML pipelines (features 
selection and classifier) under comparison, namely the Support 
Vector Machines (SVM) with Recursive Feature Elimination and 
Random Forests (RF) with 100 to 500 trees (steps of 50) with Em-
bedded Wrapper method. These two pipelines were compared 
for the classification problem of identifying patients with overall 
survival less than 6 months in a cohort of 101 non-small cell lung 
cancer stage 2 and 3 patients. The cohort was split into a learn-
ing set (67%) for training the models with cross-validation and a 
testing set (33%) for performance evaluation (accuracy, specific-
ity, sensitivity). We also compared the results if we pre-process 
the images, by segmenting the tumor or not. In the training set, 
the best model built by RF with a small number of features (10) 
reached an accuracy of 82% (sensitivity-specificity 88%-76%). 
In the testing set, this model obtained 62% accuracy (sensitivi-
ty-specificity 71%-53%). Improved accuracy was obtained by in-
cluding a higher number of features (22), with accuracy of 71% 
(sensitivity-specificity 71%-71%) in the testing set. With SVM, the 
best model built with a small number of features (11) obtained 
an accuracy of 84% (sensitivity-specificity 86%-82%). In the test-
ing set, this model obtained 53% accuracy (sensitivity-specifici-
ty 53%-53%). Similarly as with RF, higher accuracy could be ob-

tained by including additional features (25), with accuracy of 91% 
(sensitivity-specificity 94%-88%) in the training, and in the testing 
set, with accuracy of 59% (sensitivity 64%, specificity 53%). For 
the comparison of non segmented and segmented images, we 
had better performance with segmentation. For instance, for the 
SVM method, only with PET features, we can arrive the balanced 
accuracy of 1 (91 features) but we can never achieve more than 
70% of accuracy, for the non-segmented case. Our results show 
that although Support Vector Machines has better results for the 
training, for the validation it does not perform well enough. RF, 
on the other hand, shows an acceptable performance, on both 
sets, since RF can better predict such real life problems, while SVM 
is easier to train. We can also deduce that the segmentation in-
creases the performance of the process.

OP-127
Feasibility of a phantom with 3D printed inserts with 
realistic uptake patterns to study the performance of 
radiomics features
E. Pfaehler1, J. van Sluis1, B. Merema1, P. van Ooijen1, F. H. P. 
van Velden2, R. Boellaard1,3; 1UMCG Groningen, Groningen, 
NETHERLANDS, 2LUMC Leiden, Leiden, NETHERLANDS, 3VUMC 
Amsterdam, Amsterdam, NETHERLANDS.

Background: Before radiomic features can safely be imple-
mented in a clinical setting, their reproducibility across PET/CT 
systems and other confounding factors have to be determined. 
In this study, we designed three phantom-inserts with realistic 
tumor shapes and activity uptake patterns in order to study the 
performance of PET radiomic features under various conditions. 
Methods: Three tumors were segmented from typical FDG-PET 
images of patients with non-small cell lung cancer, transformed 
in a 3D-object, scaled, and printed with a SLA 3D-printer. Every 
3D-printed tumor-insert reflects a specific heterogeneity uptake 
pattern and irregular shape, the first insert simulates a tumor 
with homogeneous uptake, while the second simulates uptake 
heterogeneity in the sagittal view and the third a necrotic core. 
The latter two are achieved by two separated compartments 
that can be filled with different activity solutions. The inserts 
are placed at equal distances in the NEMA image quality phan-
tom. First experiments were performed on a Siemens Biograph 
mCT40 (acquisition of thirty minutes in list-mode). The data 
were reconstructed using various reconstruction algorithms, 
scan durations (noise), and post-reconstruction smoothing fac-
tors with five replicates for each setting. For every tumor, CT- 
and PET-based segmentations were generated and 430 radio-
mic features were extracted. The coefficient of variation (COV) 
of the features was calculated across reconstruction algorithm 
with post-reconstruction smoothing of 2 and 5mm full-width-
at-half-maximum (FWHM) for both delineation methods and 
60sec scan duration, as well as across the five replicates for 
each reconstruction algorithm and scan duration.. Results: The 
inserts varied in size and uptake heterogeneity (e.g. the three 
tumors resulted in a volume of 56, 34, and 77 ml and an energy 
value of 1.5e6, 3.8e5 and 2.0e6). The COV varied across tumor 
types, smoothing factors, reconstruction methods, scan dura-
tions, and delineation methods. For example, for 5 mm FWHM 
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Gaussian smoothing, the COVs of the SUVmean for the three tu-
mors were 1.5%, 9.0% and 3.1% and 1.7%, 2.2%, and 2.3% for 
PET- and CT-based segmentation, respectively. With increasing 
scan duration, i.e. decreasing noise, the COV decreased. E.g. the 
COVs of the SUVmean decreased from 1.6% over 0.7% to 0.5% for 
30, 60 and 300sec scan duration for one of the tumors. Con-
clusions: 3D-printed inserts of three tumors were constructed 
yielding three irregular shapes and three realistic uptake pat-
terns, which can be used for a (multi-center) study to assess the 
variability of radiomics features at different PET/CT systems and 
with various acquisition and/or reconstruction settings.
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OP-128
Neuroanatomy Recall (CT and MRI)
E. Van de Giessen; University of Amsterdam, Academic Medical 
Center, Nuclear Medicine, Amsterdam, NETHERLANDS.

OP-129
Bases of Molecular Neuroimaging
I. Peñuelas; Clinica Universidad de Navara, Radiopharmacy Unit, 
Nuclear Medicine Department, Madrid, SPAIN.

OP-130
Reading a Clinical PET of the Brain with Cases
S. Morbelli; IRCCS Azienda Ospedaliera Universitaria San Martino, 
Department of Nuclear Medicine, Genoa, ITALY.
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45 Years of PET
M. Phelps; UCLA, Nuclear Medicine/Molecular and Medical 
Pharmacology, Los Angeles, UNITED STATES OF AMERICA.

OP-132
PET/CT - A Fun Idea or Dire Need?
D. Townsend; Singapore, SINGAPORE.

OP-133
Bringing PET/CT into Clinical Reality
G. Antoch; University Hospital Düsseldorf, Department of 
Diagnostic and Interventional Radiology, Düsseldorf, GERMANY.

OP-134
Bringing PET/CT into Clinical Reality
A. Bockisch; Universitätsklinikum Essen, Universität Duisburg 
Essen, Klinik für Nuklearmedizin, Essen, GERMANY.

OP-135
Making PET/CT Great Again
I. Carrio; Hospital de la Santa Creu i Sant Pau, Department of 
Nuclear Medicine, Barcelona, SPAIN.

OP-136
Looking into the Future: Digital Revolution?
M. Forsting; UK Essen, Institut für Diagnostische und 
Interventionelle Radiologie und Neuroradiologie, Essen, GERMANY.
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OP-138
Evaluation of the CCK-2 receptor agonist 177Lu-PP-F11N for 
PRRT of medullary thyroid carcinoma - Results of a phase 0 
“Lumed” Study.
C. Rottenburger1, G. Nicolas1, L. McDougall1, F. Kaul1, E. R. 
Christ2, M. Cachovan3, R. Schibli4, S. Geistlich4, M. Béhé4, D. Wild1; 
1Division of Nuclear Medicine, University Hospital Basel, Basel, 
SWITZERLAND, 2Division of Endocrinology, Diabetology and 
Metabolism, University Hospital Basel, Basel, SWITZERLAND, 
3Siemens Healthcare GmbH, Forchheim, GERMANY, 4Center for 
Radiopharmaceutical Sciences, Paul Scherrer Institute, Villigen, 
SWITZERLAND.

Purpose/Introduction: Despite the introduction of new mo-
lecular targeted therapies, there is still an unmet need for an 
effective systemic therapy for advanced medullary thyroid car-
cinoma (MTC). As MTC expresses cholecystokinine-2 (CCK-2) 
receptors at a high incidence and density, targeting the CCK-2 
receptor with radiolabelled gastrin analogues is a potential ap-
proach for radionuclide therapy. Unfortunately, kidney and bone 
marrow toxicity precluded therapeutic applications of CCK-2 re-
ceptor specific radiotracers until now. The aim of this prospec-
tive study is the feasibility testing of targeting CCK-2 receptors 
with the novel gastrin analogue [177Lu-DOTA-(DGlu)6-Ala-Tyr-
Gly-Trp-Nleu-Asp-PheNH2] (177Lu-PP-F11N) in six patients with 
advanced MTC (ClinicalTrials.gov: NCT02088645). Subjects and 
Methods: Six patients received two injections of 1 GBq 177Lu-
PP-F11N, one injection with and the other without Physiogel 
(Gelofusin = plasma expander for nephroprotection) infusion. 
Planar scintigraphy and SPECT/CT scans were performed at sev-
eral time points for up to 72 h post injection in order to calculate 
tumour- and organ doses using 3D voxel- and MIRD based do-
simetry (Dosimetry Research Tool v5.2, Siemens Medical Solu-
tions, USA). Blood samples were taken for bone marrow dose 
calculations. ECG, blood count and blood chemistry were mea-
sured up to 12 weeks after the second administration of 177Lu-
PP-F11N in order to evaluate adverse events. Results: Adverse 
reactions (mainly hypotension, flushing and hypokalemia) were 
self-limiting and not higher than grade 1, according to CTCAE 
version 4.03. In all patients, 177Lu-PP-F11N accumulation was 
visible in tumor tissue, in the kidneys, stomach and the colon. 
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Altogether, 14 tumours were eligible for dosimetry. The medi-
an (range) radiation dose for tumours, kidneys and bone mar-
row was 0.88 Gy/GBq (0.69-2.85), 0.090 (0.045-0.115) and 0.010 
(0.008-0.016). These resulted in median tumour-to-kidney dose 
ratios of 12.8 (6.0-52.4) (without Physiogel) and 12.4 (6.4-29.8) 
(with Physiogel), which was not significantly different (p=0.85). 
The median tumour-to-bone marrow dose ratio was 87.9 (52.8-
316.4). Discussion/Conclusion: The administration of the novel 
CCK-2 receptor ligand 177Lu-PP-F11N was safe in all six examined 
patients. Visualization of metastasized/recurrent disease in all 
patients provides evidence that CCK-2 receptor targeting with 
177Lu-PP-F11N is feasible in patients with MTC. The dosimetry 
results indicate tumour doses that could enable radionuclide 
therapy. Dosimetry results for kidneys and bone marrow re-
vealed low organ doses, as well as excellent tumour-to-kidney 
and tumour-to-bone marrow ratios. Further studies will be nec-
essary to evaluate the theranostic potential of 177Lu-PP-F11N in 
patients with CCK-2 receptor expressing tumours.

OP-139
18 F-Dopa PET/CT in the Localization of Persistent 
Medullary Thyroid Carcinoma (MTC)
M. J. Bastianello1, R. Chirico1, A. de Salazar1, I. Califano2, F. Pitoia3; 
1CEMIC, Buenos Aires, ARGENTINA, 2Hospital Oncologico Angel 
Roffo, Buenos Aires, ARGENTINA, 3Hospital de Clinicas Jose de San 
Martin, Buenos Aires, ARGENTINA.

Introduction: In patients diagnosed with medullary thyroid car-
cinoma (MTC), suspicion of relapse is defined by increased calci-
tonin (CT) values, specific marker of this type of tumor. Although 
recurrence accounts for 34-44% in these patients and is mostly 
locoregional, accurate localization is not always feasible by con-
ventional imaging methods. For half of the patients showing el-
evated calcitonin values, different imaging studies do not enable 
visualization of sites of recurrent disease. Therefore, a molecular / 
functional imaging method for early localization of biochemical 
relapse is required. 18F-DOPA PET/CT, based on increased activity 
of amino acid transporter in neuroendocrine tumors, is a promis-
ing method. PURPOSE: To assess performance of 18 F-DOPA PET/
CT as a localizing tool in patients with recurrent MTC. Materials 
and Method: 22 patients were analyzed (9 male,13 female) age 
25-85 years with histopathological MTC diagnosis and increased 
calcitonin values over 200 pg/ml post surgery. Patients were 
administered 150mg Carbidopa VO one hour before receiving 
0.05 a 0.07 mCi/kg de F18 DOPA EV. Whole-body was scanned 
on PET/CT GEMINI 64 TOF at 60 minutes post injection, as well 
as acquisition of early and delayed images of the neck and su-
perior mediastinum. Studies showing at least one region with 
abnormal 18F DOPA uptake were considered positive. A correla-
tion was established between calcitonin and SUVmax values by 
compromised region. Results: - Recurrent disease was localized 
in 20 (91%) from 22 patients analyzed. 18 DOPA PET CT was 
not conclusive in one patient and negative in another. Average 
SUVmax was 9.09. Only locoregional disease was localized in 7 
(35%) from the 20 patients with positive 18 F DOPA PET CT, lo-
coregional jointly with distant disease in 45% of the patients, and 
presence of distant metastases was determined in the remain-

ing 20%. - In patients with negative 18FDOPA PET-CT, calcitonin 
level was quite close to the minimum level required for study 
eligibility (251pg/ml) and CEA level was also low. - All the cases 
with distant metastases showed calcitonin level over 800 pg/ml. 
- From the total, 5 patients (22,7%) had familial MTC (4 with ME-
N2A and one with MEN2B), of which 4 (80% ) showed calcitonin 
values over 9000 pg/ml. From the 4 cases with MEN2A, 3 were 
distant metastases and 1 locoregional. Distant metastases were 
detected in the patient with MEN2B. Conclusion: 18 F DOPA PET-
CT seems to be a useful tool for the localization of locoregional 
and distant recurrent disease in MTC patients.

OP-140
Diagnostic Value of 18F-Fluorocholine PET/CT for the 
Detection of Medullary Thyroid Carcinoma
J. Jamsek1, M. Hocevar2, D. Bergant2, B. Peric2, K. Zaletel1, L. Lezaic1; 
1University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 2Institute 
of Oncology, Ljubljana, SLOVENIA.

Aim: Disease recurrence in patients operated for medullary thy-
roid carcinoma (MTC) is over 30%. Conventional imaging fails 
to accurately evaluate disease extent; currently, nuclear medi-
cine imaging has a limited role in MTC staging. The aim of the 
study was to assess the diagnostic accuracy and potential role of 
18F-Fluorocholine (18F-FCH) PET/CT in MTC patients - preliminary 
results for preoperative primary staging are presented. Materi-
als, methods: Fifty-nine patients with newly diagnosed MTC on 
fine-needle aspiration cytology (FNAC), referred for oncological 
treatment between January 2014 and December 2017 were 
enrolled. Fifteen patients performed a preoperative three phase 
18F-FCH PET/CT of the head and neck (0 min, 45 min and 90 min 
pi.) and whole-body 18F-FCH PET/CT (60 min post application). 
Preoperative serum calcitonin and CEA levels were measured. 
All surgically removed lesions were histologically analysed. Sus-
picious lesions not surgically removed were estimated using 
conventional imaging methods (US, CT, MRI or bone scan). Sta-
tistical analysis was performed in R version 3.4.4, results with p 
< 0.05 were considered statistically significant. Results: Twelve 
of fifteen patients (80 %) were surgically treated and histology 
samples were correlated with PET/CT imaging; data from three 
patients (20%) with metastatic disease was correlated with 
conventional imaging and FNAC results. Eleven patients had 
histologically confirmed MTC, one patient had histologically 
confirmed papillary thyroid carcinoma (PTC). Patient-based sen-
sitivity for detection of MTC was 100%, positive predictive value 
was 93,3%. All primary MTCs, and the PTC lesion, were detected. 
Point estimates (95% CI) for compartment-based analysis of his-
tologically or radiologically confirmed neck lymph nodes me-
tastases (central [VI], left/right lateral [II-V], retropharyngeal and 
superior mediastinal compartments [VII]) in 13/15 patients were 
as follows: sensitivity 100% (77%-100%), specificity 85% (72%-
94%), positive predictive value 67% (43%-85%), negative predic-
tive value 100% (91%-100%). Distant metastases were detected 
in three patients and confirmed with conventional imaging. 
Metastases were detected in distant lymph nodes (3 patients), 
bones (2 patients) and lungs (1 patient). Patients with distant 
metastases on 18F-FCH had higher calcitonin (median of 5060 
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vs 422.25 ng/l, p = 0.07) and CEA levels (median of 95.8 vs 21.9 
µg/l, p = 0.54) compared to patients with locoregional disease. 
Conclusion: Based on preliminary results, 18F-FCH PET/CT could 
be a promising radiotracer for primary staging of MTC. Further 
analysis of our trial data and correlation with other prospective 
studies are needed to define the exact role of 18F-FCH in MTC 
management.

OP-141
German prospective multicenter study to compare 
different Thyroid Imaging Reporting and Data Systems 
(TIRADS) for the assessment of thyroid nodules
S. Schenke1, P. Seifert2, T. Winkens2, M. Zimny3, M. Kreissl1, R. 
Goerges4; 1Clinic of Radiology and Nuclear Medicine, University 
Hospital, Magdeburg, GERMANY, 2Clinic of Nuclear Medicine, 
University Hospital, Jena, GERMANY, 3Practice of Nuclear Medicine, 
Hanau, GERMANY, 4Practice of Nuclear Medicine, Duisburg/Moers, 
GERMANY.

Background: Thyroid nodules are common finding in io-
dine-deficiency countries such as Germany; most of these nod-
ules are benign. Thyroid ultrasound (US) is a widespread meth-
od, which may be used to detect suspicious features of nodules 
and to perform risk stratification for malignancy. A standardiza-
tion of ultrasound reporting may be achieved by using TIRADS. 
Currently various TIRADS variants exist, but none has been in-
corporated into an international guideline. Aim of this study was 
to compare three variants of TIRADS in terms of risk stratification 
of thyroid nodules for malignancy. Methods: We prospectively 
classified thyroid nodules according to ultrasound criteria in four 
Nuclear Medicine centers from 2015 to 2017. Thyroid nodules 
were classified according to ACR-TIRADS, EU-TIRADS and TIRADS 
introduced by Kwak et al. A thyroid scan using Tc-99m-pertech-
netate or I-123 was performed, if the nodule had a diameter of 
1 cm or above. We assessed a subgroup of patients with hy-
pofunctional and isofunctional nodules, in which the nodules 
were resected and compared the results of histology the TIRADS 
variants. Results: A total of 504 nodules were classified so far, 
histology was available in 285 patients (205 female, median 46.5 
years, 80 male, median 54 years) with 292 nodules (110 malig-
nant (38%) and 182 benign). Malignant nodules were found to 
be significantly smaller as compared to benigne nodules (12.9 
mm vs. 23.1 mm, p<0.0001). The prevalence of malignancy was 
found to be in ACR-TIRADS class TR1-TR5 0%, 0%, 12.5%, 34.9% 
and 58.5% respectively. In EU-TIRADS for classes 2-5 malignancy 
rate was 0%, 5.2%, 20% and 52.9%. 0%, 3%, 9.5%, 20.4%, 53% and 
77.4% malignancy rate was found for Kwak-TIRADS classes 2-5. 
Conclusion: All three variants TIRADS yield fairly comparable 
malignancy rates. The highest rate for malignancy was found in 
nodules which were classified as Kwak-TIRADS class 5.

OP-142
Papillary thyroid microcarcinoma: Do we need 
postoperative DxWBS to reveal hidden metastatic lesion?
T. Kaewchur, W. Teeyasoontranon, S. Namwongprom, M. 
Ekmahachai; Chiang Mai University, Muang Chiang Mai, 
THAILAND.

Purpose: Thyroid microcarcinoma (PTMC) has an excellent 
prognosis unless aggressive pathology or metastasis. This 
study aims to evaluate the initial risk stratification of PTMC by 
using pathological evidence and clinical value of postopera-
tive I-131 diagnostic WBS (DxWBS) to classify risk stratification 
and to consider further I-131 treatment in PTMC patients. Ma-
terial and method: Sixty patients, who performed postopera-
tive DxWBS during January 2014 to May 2017 were enrolled in 
this study. Risk stratification, according to ATA 2009 of each pa-
tient was recorded by using pathological report alone (p-initial 
risk stratification) and comparison with additional stimulated 
serum Tg, Tg antibody and postoperative DxWBS. Changing 
of risk stratification and DxWBS findings were recorded and 
analyzed. Results: There are 49 female and 11 male PTMC pa-
tients with age range 13-72 years old. Of the 60 PTMC patients, 
30/60 (50%) were classified as p-initial low risk. Of these, 13/30 
(43.3%) had changed to higher risk when using additional 
information from serum markers and postoperative DxWBS, 
which 10/13 (76.9%) had changed to intermediate risk stratifi-
cation, due to regional lymph node metastases on DxWBS and 
all of them had low stimulated serum Tg (< 10 ng/ml). Three 
out of 13 patients (23.1%) had changed to high risk stratifica-
tion due to presence of lung and bone metastases on DxWBS 
along with very high stimulated serum Tg. The remaining 30 
patients (50%) were p-initial intermediate risk. Of these, 1/30 
(3.3%) had changed to high risk stratification by presence of 
lung metastasis on postoperative DxWBS as well as high serum 
Tg level. There is significantly higher risk stratification in p-initial 
low risk group, compared to p-initial intermediate risk group 
(43.3% vs 3.3%, p-value < 0.001) by additional findings from 
postoperative DxWBS and stimulated serum Tg. Conclusion: 
PTMC is not always low risk. Stimulated serum Tg is not helpful 
to predict regional lymph node metastasis, but it is of value in 
prediction of distant metastasis. Postoperative DxWBS is rec-
ommended in pathological low risk PTMC patients to identify 
hidden metastatic lesion, accurate risk stratification and con-
sider further I-131 treatment.

OP-143
Volumetric Assessment Based On Baseline FDG PET Can 
Predict Survival In Medullary Thyroid Cancer Patients 
Scheduled For Vandetanib Treatment
R. Werner1, R. Bundschuh2, T. Higuchi3, M. Javadi1, S. Rowe1, N. 
Zsótér4, A. Buck5, C. Lapa5, M. Kreissl6; 1Johns Hopkins Medicine, 
Baltimore, MD, UNITED STATES OF AMERICA, 2University Hosptial 
Bonn, Bonn, GERMANY, 3National Cardiovascular and Cerebral 
Research Center, Suita, JAPAN, 4Mediso Medical Imaging Systems 
Ltd., Budapest, HUNGARY, 5University Hospital Würzburg, 
Würzburg, GERMANY, 6University Hospital Magdeburg, Magdeburg, 
GERMANY.

Introduction: The metabolically most active lesion of pre-ther-
apeutic 18F-FDG PET/CT can predict Progression-Free-Surviv-
al (PFS) in patients with medullary thyroid carcinoma (MTC) 
scheduled for treatment with the tyrosine kinase inhibitor (TKI) 
vandetanib. However, this conventional approach for response 
assessment failed in Overall Survival (OS) prediction. In a more 
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sophisticated approach, we aimed to explore the prognostic 
value of intratumoral textural features (TF) as well as volumetric 
parameters (Tumor Lesion Glycolysis, TLG) derived by 18F-FDG 
PET. Methods: Eighteen patients with progressive MTC en-
visaged for vandetanib underwent baseline 18F-FDG PET/CT 
prior to and 3 months after TKI initiation. CT scans were per-
formed every 3 months and analyzed according to Response 
Evaluation Criteria in Solid Tumors. By manual segmentation 
of 109 metastases in a baseline PET (median, 5 volume of in-
terests (VOI) per patient) and 56 metastases in a follow-up 
PET (median, 2 VOI per patient), intratumoral TF and TLG were 
computed. The impact of SUVmax/mean, TLG, imaging-based TF as 
well as clinical parameters {tumor marker doubling times (cal-
citonin, carcinoembryonic antigen, CEA), prior therapies, RET 
(rearranged during transfection) mutational status, and disease 
type} for prediction of both PFS and OS was evaluated. Results: 
Within follow-up (median, 6.4 years), 12 patients suffered from 
progressive disease (median, 2.6y), whereas 9 patients died 
(median, 4.1y). In a ROC analysis, the pretherapeutic TF Com-
plexity demonstrated predictive capability for OS (cutoff=59, 
AUC=0.78, P=0.03). Of note, increasing Complexity predicted 
shorter survival (>59, OS=3.3y, 10/18), whereas less complexe 
tumor shape portended superior outcome (<59, OS=5.3y, 
8/18). Additionally, the volumetric parameter TLG derived at 
baseline demonstrated a similar tendency for OS prognostica-
tion (cutoff=2694, AUC=0.83, P=0.005): Increasing TLG was also 
associated with reduced OS (>2694, OS=3.5y, 11/18 vs. <2694, 
OS=5y, 7/18). Subsequent Kaplan-Meier analysis differentiated 
between high- and low-risk groups (p<0.009, respectively). The 
hazard ratio for cancer-related death after TKI initiation was 6.1 
for Complexity and 9.5 for TLG. Among investigated clinical pa-
rameters, the age at initiation of TKI treatment demonstrated 
significance for PFS prediction (P=0.02; OS, n.s.). Conclusions: 
The TF Complexity and the volumetric parameter TLG hold po-
tential for OS prognostication. Hence, beyond conventional 
SUV measurements, other metrics for analysis of FDG uptake 
and tumor texture can provide superior prognostic information 
in MTC patients scheduled for TKI treatment.

OP-144
18F-DOPA and 18F-FDG PET/CT in Sporadic Medullary 
Thyroid Cancer: washout rate of 18F-DOPA , between 
early and late scans, correlated with Calcitonin and CEA 
doubling time and positive FDG PET/CT
P. Ghedini1, A. Repaci2, V. Cervati1, N. Salituro2, L. Mora1, C. Malizia1, 
F. Lodi1, P. Castellucci1, V. Ambrosini1, C. Nanni1, U. Pagotto2, 
S. Fanti1; 1Metropolitan Nuclear Medicine, S. Orsola-Malpighi 
Hospital, University of Bologna, Bologna, ITALY, 2Endocrinology 
Unit, DIMEC, S. Orsola Malpighi Hospital, Bologna, ITALY.

Aim: our purpose was to investigate a possible correlation 
between serum calcitonin or carcinoembryonic antigen dou-
bling-times (CTdt, CEAdt) with wash out rate of 18F-DOPA, by 
comparing early and late scans in patients with Medullary 
Thyroid Cancer (MTC). Our other aim was to find association of 
wash-out rate of 18F-Dopa with positive 18F-FDG PET/CT. Ma-
terial and Methods: 30 patients were scanned with 18F-DOPA 

in our medical center, in staging and after biochemical relapse 
of MTC. Among these 30 patients, we have retrospectively en-
rolled 14 patients with the following inclusion criteria: 1) Spo-
radic MTC diagnosis 2) Persistent or biochemical relapse of CT 
after primary or secondary surgery for MTC; 3) 18F-DOPA PET/
CT performed with early acquisition images (8-12 minutes) and 
late images (50-70 min). 4) 18F-FDG PET/CT performed within 
1 month after 18F-DOPA. 18F-fluoride was produced by means 
of 18O(p,n) 18F nuclear reaction on PETtrace 16.5 MeV cyclotron 
(GE Healthcare). 18F-DOPA was synthesized by nucleophilic fluo-
rination pathway on FASTLab synthesizer (GE Healthcare) in our 
Radiopharmacy. SUVmax, SUVmean, were measured in both 
early (SUVmaxE, SUVmeanE) and late (SUVmaxL, SUVmeanL) 
18F-DOPA PET-acquisitions. Wash-out rate of 18F-DOPA was cal-
culated from deltaSUVmax and deltaSUVmean, between late 
and early acquisitions as deltaSUVmax=[(SUVmaxL-SUVmaxE)/
SUVmaxE] and deltaSUVmean=[(SUVmeanL- SUVmeanE)/SU-
VmeanE]. PET/CT results were validated with clinical and ra-
diological or cytological follow up. Results: Higher deltaSUV-
max (wash out rate) was associated with positive 18F-FDG-PET 
(-0.49±0.18 vs - 0.24±0.22 P=0.039). We found a very strong 
correlation between CTdt with deltaSUVmax (P=0.0001), delta-
SUVmean (P=0.003), SUVmaxL (P=0.006), SUVmeanL (P=0.007), 
and a mild correlation with SUVmeanE (P=0.047). No associa-
tion was found between CTdt, SUVmaxE, SUVmaxL SUVmeanE 
and SUVmeanL and delta SUVmean with positive FDG-PET. No 
association was found between CEAdt and deltaSUVmax. Mean 
SUVmaxE and SUVmeanE were respectively 5.7 (range 2.6-11.7) 
and 3.5 (range 1.3-7.3). Mean SUVmaxL and SUVmeanL were 
respectively 3.6 (range 1.1-9.3) and 2.7 (range 0.6-6.1). Mean 
deltaSUVmax, patient based, was 40% (48% in the metastatic 
lesions as lung or liver and 33% in lymph nodal lesions). Con-
clusion: Our preliminary results suggest that higher wash-out 
rates (deltaSUVmax and deltaSUVmean) of 18F-DOPA between 
early and late acquisitions is correlated with lower CTdt (less 
than two years) and may represent a negative prognostic fac-
tor. In this clinical setting 18F-FDG PET/CT positivity is associated 
with higher wash-out rate, indicating a more aggressive pattern 
of disease.

OP-145
Focal thyroid incidentaloma on FDG-PET/CT: SUV and EU-
TIRADS classification predict malignancy
G. Bera, S. Lamothe, L. Chami, G. Herve, C. Tresalet, F. Menegaux, 
A. Kas, L. Leenhardt, C. Lussey-Lepoutre; Groupe Hospitalier Pitié-
Salpêtrière, Paris, FRANCE.

Aim: To evaluate the performance of SUV-ratio and the new 
classification EU-TIRADS by ultrasonography in the risk stratifi-
cation of malignancy of focal thyroid incidentaloma discovered 
on FDG-PET/CT. Materials and methods: Were prospectively 
included 165 patients with focal thyroid incidentaloma discov-
ered on FDG-PET/CT between July 2015 and 2017. Ultrasonog-
raphy was performed in 109 patients with EU-TIRADS score; and 
allowed characterization of nodules in 102 patients. The score 
and the ratio of focal thyroid incidentaloma SUVmax to liver SUV-

max (rSUVmax) were compared to fine needle aspiration cytology 
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± needle core biopsy (n=16) and/or surgical resection (n=16) 
that was considered as the gold standard. Results: Incidence 
of focal thyroid incidentaloma discovered on FDG-PET/CT was 
2.2%. According to the gold standard, the rate of malignant 
nodules was 20% (20/102), that was 73% (75/102) for benign 
nodules while 7% (7/102) remained undetermined. Neither size 
nor SUVmax were predictive of malignancy (p=0.25 and 0.26 re-
spectively). A rSUVmax > 1.7 was predictive of malignancy with 
a sensitivity of 92% and a specificity of 59% (p=0.02). The EU-TI-
RADS score remained also predictive of malignancy in this pop-
ulation (p<0.0001). No nodule below 20 mm EU-TIRADS 3 with 
a rSUVmax <1.7 was malignant. Conclusions: The rate of malig-
nancy in focal thyroid incidentaloma discovered on FDG-PET/
CT is high. The new classification EU-TIRADS by ultrasonogra-
phy and the rSUVmax allowed risk stratification concerning ma-
lignancy that could avoid futile fine needle aspiration cytology 
and surgery.
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Mini Course 2: Lymphoscintigraphy and Sentinel 
Node

OP-146
Lymphoscintigraphy in Lymphedema
N. Girotto; Hospital/Institute, Clinical Hospital Center, Department 
of Nuclear Medicine, Rijeka, CROATIA.

OP-147
A Technologist’s Guide to Sentinel Lymph Node 
Scintigraphy
J. Jamsek; University Medical Centre Ljubljana, Department for 
Nuclear Medicine, Ljubljana, SLOVENIA.
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CME 4 - Paediatrics: PET/MR in Paediatrics - Sharing 
Experiences 

OP-148
PET/MR in Paediatrics - Brain Tumours
L. Borgwardt; Copenhagen University Hospital, Rigshospitalet, 
Clinic for Clinical Physiology, Nuclear Medicine & PET, Copenhagen, 
DENMARK.

OP-149
PET/MR in Paediatrics - Extra-Cranic Solid Tumours
R. Kluge; Universität Leipzig, Klinik und Poliklinik für 
Nuklearmedizin, Leipzig, GERMANY.

OP-150
PET/MR in Paediatrics - Non-Oncologic Applications and 
Future Developments
P. Zucchetta; University Hospital, Nuclear medicine, Padua, ITALY.
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Joint Symposium 7 - Neuroimaging / EAN / SNMMI: 
Clinical Trials in Dementia - Expectations on Molecular 
Imaging

OP-151
INTRODUCTION

OP-152
Update on Clinical Trials in Dementia
J. Hort; Department of Neurology, 2nd Medical Faculty, Charles 
University and Motol University Hospital, Prague, CZECH EPUBLIC.

OP-153
Amyloid PET in Anti-Amyloid Clinical Trials
V. Garibotto; Departement of Medical Imaging, Geneva University 
and Geneva University Hospitals, Geneva, SWITZERLAND.

OP-154
PET in Clinical Trials Beyond Amyloid PET
S. Minoshima; Health University of Utah, Department of Radiology 
and Imaging Sciences, Salt Lake City, UNITED STATES OF AMERICA.

OP-155
PET Methodology for Longitudinal Measurements
A. Lammertsma; VU University Medical Center, Amsterdam, 
NETHERLANDS.
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Joint Symposium 8 - Oncology / IASLC: New 
Techniques for Diagnosis and Prognostication of Lung 
Cancer Patients

OP-157
Lung Cancer Screening: State of the Art and Future 
Implementation in Europe
G. Veronesi; Humanitas Cancer Center, Milan, ITALY.

OP-158
Predictive Risk Models in Cancer: How to Improve 
Differential Diagnosis in Indeterminate Lung Nodules
M. C. Tammemagi; Brock University | Department of Health 
Sciences, St. Catherines, CANADA.

OP-159
Clinical Implications of Highly Sensitive Isolation and 
Molecular Characterization of Circulating Tumour Cells in 
Lung Cancer
P. Paterlini Brechot; Université Paris Descartes, Unité INSERM 
U1151, Paris, FRANCE.

OP-160
Radiomics - The Future of Advanced Feature Analysis in 
Lung Cancer Imaging
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P. Lambin; Department of Radiation Oncology (MAASTRO) , GROW 
- School for Oncology and Developmental Biology, Maastricht 
University Medical Centre, Maastricht, NETHERLANDS.
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M2M : PSMA - Expanding Effects

OP-161
Impact of Modulating Albumin Affinity on Tumor and 
Normal Tissue Kinetics of PSMA-Targeting Ligands for 
Radioligand Therapy
J. M. Kelly, A. Amor-Coarasa, S. Ponnala, A. Nikolopoulou, C. 
Williams Jr., J. W. Babich; Weill Cornell Medicine, New York, NY, 
UNITED STATES OF AMERICA.

Aim: Recently, 177Lu-labeled small molecules such as [177Lu]RPS-
063, [177Lu]PSMA-Alb02 and [177Lu]CTT1403, have used albumin 
binding to increase uptake in PSMA-expressing tumors. Howev-
er, these ligands also show high uptake in the kidneys, an indi-
cation that in vivo pharmacokinetics may not be suitable for use 
in radioligand therapy (RLT). We aimed to develop a next gen-
eration trifunctional ligand with significantly decreased kidney 
uptake without loss of tumor uptake. Materials and Methods: 
Ligands were synthesized from ((1-carboxy-5-(3-(3-ethynylphe-
nyl)ureido)pentyl)carbamoyl)glutamic acid, DOTA and either 
N6-(2-(4-iodophenyl)butanoyl)lysine (RPS-063, RPS-071) or N6-
(4-(4-iodophenyl)butanoyl)lysine (RPS-072, RPS-077). The three 
moieties were conjugated via various configurations of PEG 
linker. PSMA affinity was determined by competitive binding as-
say using LNCaP cells and albumin affinity was determined by 
high performance affinity chromatography of the radiolabeled 
constructs. The ligands were labeled with 68Ga/177Lu in 15 min at 
95°C and pH 4-5 (HCl/NaOAc buffer). Male BALB/C nu/nu mice 
bearing LNCaP xenograft tumors (4/time point) were injected 
intravenously with 0.36-1.3 MBq (13-23 pmol) of 177Lu-labeled li-
gand and sacrificed at 4, 24 and 96 h post injection (p.i.). Results: 
The IC50 of RPS-063 (MW=1761.7 Da) and RPS-077 (MW=1789.8 
Da), structurally identical with exception of the albumin-binding 
group (ABG), was 1.5±0.3 nM and 1.7±0.3 nM, respectively. RPS-
071 (MW=2185.2 Da) and RPS-072 (MW=2213.2 Da) also differed 
only by the ABG and IC50 was 10.8±1.5 nM and 6.6±3.7 nM, re-
spectively. Affinity for albumin was determined to be 20.1±0.8 
µM ([68Ga]RPS-071), 1.8±0.2 µM ([68Ga]RPS-063), 0.41±0.0 µM 
([68Ga]RPS-072) and <0.40 µM ([68Ga]RPS-077). Clearance from 
the blood corresponded to albumin affinity, with [177Lu]RPS-072 
and [177Lu]RPS-077 showing substantial activity (>5 %ID/g) at 
24 h p.i. The kinetics of tumor uptake also reflected blood clear-
ance, with [177Lu]RPS-072 (34.9±2.4 %ID/g) and [177Lu]RPS-077 
(27.4±0.6 %ID/g) peaking at 24 h p.i. and persisting through 96 
h. In contrast, [177Lu]RPS-063 (30.0±3.1 %ID/g) and [177Lu]RPS-
071 (12.4±0.9 %ID/g) peaked at 4 h p.i. and cleared significant-
ly (p<0.0001) by 96 h. Kidney uptake correlated more strongly 
with molecular weight than with PSMA affinity, as [177Lu]RPS-063 
and [177Lu]RPS-077 showed significantly higher uptake (p<0.011) 
than [177Lu]RPS-072 at all time points, and [177Lu]RPS-071 after 24 

h (p<0.0001). Conclusions: Linker length and/or configuration 
was found to modulate albumin binding and in vivo pharma-
cokinetics. [177Lu]RPS-072 displays optimal pharmacokinetics for 
RLT, including a high area under the curve (AUC) for the tumor 
and low AUC for kidneys. These characteristics are particularly 
appealing for an α-particle emitting radioligand, and warrant the 
investigation of [225Ac]RPS-072 in targeted alpha radiotherapy.

OP-162
Dosimetry of 177Lu-PSMA 617 after Mannitol infusion and 
Glutammate candies administration: a strategy to reduce 
adsorbed dose to kidneys and parotid galands
A. Sarnelli1, M. Belli1, E. Mezzenga1, F. Matteucci2, M. Celli2, S. 
Severi2, S. Nicolini2, D. Oboldi3, V. Di Iorio4, L. Uccelli5, M. Monti6, G. 
Paganelli2; 1Medical Physics Unit, Istituto Scientifico Romagnolo 
per lo Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, ITALY, 
2Nuclear Medicine Unit, Istituto Scientifico Romagnolo per lo 
Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, ITALY, 3Radiology 
Unit, Istituto Scientifico Romagnolo per lo Studio e la Cura dei 
Tumori (IRST) IRCCS, Meldola, ITALY, 4Radiopharmacy-Oncology 
Pharmacy, Istituto Scientifico Romagnolo per lo Studio e la Cura 
dei Tumori (IRST) IRCCS, Meldola, ITALY, 5Morphology, Surgery 
and Experimental Medicine Department, University of Ferrara; 
Nuclear Medicine Unit, University Hospital, Ferrara, ITALY, 6Unit of 
Biostatistics and Clinical Trials, Istituto Scientifico Romagnolo per 
lo Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, ITALY.

Purpose: Radio ligand treatment ( RLT) with 177Lu-PSMA (pros-
tate-specific membrane-antigen) is a promising option for pros-
tate cancer patients with castration resistant metastatic disease 
( mCRPC) . Since April 2017, at IRST-IRCCS Meldola-Italy, a pro-
spective phase II study is ongoing and patient’s dosimetry to 
kidneys (KDs), parotid glands (PGs) and red marrow (RM) is part 
of the study. Methods: According to our protocol ( EUDRACT / 
RSO 2016-002732-32) 500 ml of a 10 % solution of mannitol is 
administrated before 177Lu PSMA-617 infusion to reduce KDs 
uptake as described [1]. Moreover, 2 candies containing iron 
mineral glutamate are administered orally during RLT infusion 
to reduce PGs uptake. So far, 30 patiens have been enrolled and 
6 consented to perform dosimetric study. Whole body(WB) pla-
nar scans and blood samples were acquired at different times 
post injection (1h,16-24h,36-48h,120h) and a SPECT/CT image 
of abdominal region was acquired at 16-24 h post injection. 
The conjugate view approach was used for determination of 
the counts after definition of region of interest (ROI). In order 
to generate the time-activity curves, for each scan KDs and PGs 
counts were normalized to the whole body counts at the first 
acquisition, that corresponds to the injected activity. Blood sam-
ples activity measured with a High-Purity Germanium detector 
were used for RM time-activity curve estimation. The dose cal-
culation was performed by using the MIRD formalism (OLINDA/
EXM software). For PDs the unite sphere model density doses 
available in OLINDA/EXM software was used assuming a mor-
phology similar to a sphere. Results: The dosimetric results were 
compared to the published ones [2,3] with unpaired T-test. No 
statistically significant difference was found for whole body (me-
dian[range]:0.04[0.02-0.05] vs 0.05[0.01-0.10] mGy/MBq, p-val-
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ue=0.37) or RM (0.04[0.001-0.08] vs 0.03[0.01-0.06],p-value=0.85) 
absorbed dose (Figure1). Absorbed dose to KDs was lower 
for our patient cohort (0.20[0.11-0.31]) compared to data [2,3] 
(0.86[0.20-1.90]), with statistically significance(p-value=0.001). 
Median PGs absorbed dose was reduced but not significantly 
different (0.79[0.33-1.24] vs 1.73[0.30-9.50],p-value=0.24). Con-
clusions: These results indicate the possibility to reduce KDs 
and PGs absorbed during 177Lu-PMSA RLT with the co-adminis-
tration of 10% mannitol and iron glutamate candies. Likely, this 
approach might be more relevant for RLT with alfa emitters. Ref-
erences: [1]Matteucci et al Eur J Nucl Med Mol Imaging. 2017 
Dec;44(13):2189-2194. [2]Baum R et al . JNM 2016;57(7):1006-
1013. [3]Kabasakal L et al EJNMMI 2015;42:1976-1983.

OP-163
Enhancing treatment efficacy of 177Lu-PSMA-617 with 
the conjugation of an albumin-binding motif: preclinical 
dosimetry and endoradiotherapy studies
H. Kuo1, H. Merkens1, Z. Zhang1, C. Uribe1, C. Zhang1, J. Lau1, 
N. Colpo1, F. Bénard1,2, K. Lin1,2; 1BC Cancer Research Centre, 
Vancouver, BC, CANADA, 2University of British Columbia, 
Vancouver, BC, CANADA.

Introduction: The PSMA (prostate-specific membrane anti-
gen)-targeted 177Lu-PSMA-617 is currently the most popular 
radiotherapeutic agent for treating metastatic prostate cancer 
(PCa). Clinical data showed that 177Lu-PSMA-617 can be effec-
tive in treating metastatic PCa and reducing patients’ PSA lev-
els. However, the complete response rate was low, and many 
patients still progress after treatment. To improve treatment 
efficacy, we designed and synthesized a novel albumin-bind-
er-conjugated 177Lu-PSMA-617 derivative, 177Lu-HTK01169, with 
extended blood retention time to maximize tumor uptake. 
Methods: PSMA-617 and HTK01169 that contained N-[4-(p-io-
dophenyl)butanoyl]-Glu as an albumin-binding motif were 
synthesized using the solid phase approach. Binding affinity 
to PSMA was determined by in vitro competition assays using 
LNCaP PCa cells and 18F-DCFPyL as the radioligand. 177Lu la-
beling was performed in acetate buffer (pH 4.5) at 90°C for 30 
min. SPECT/CT imaging, biodistribution and endoradiotherapy 
studies were conducted in mice bearing PSMA-expressing LN-
CaP PCa xenografts. Radiation dosimetry was calculated using 
OLINDA software. Results: Lu-PSMA-617 and Lu-HTK01169 
bound PSMA with high affinity (Ki values = 0.24 and 0.04 nM, re-
spectively). SPECT imaging and biodistribution studies showed 
that 177Lu-PSMA-617 and 177Lu-HTK01169 were excreted mainly 
via the renal pathway. With fast blood clearance (0.68 %ID/g at 
1 h post-injection), the tumor uptake of 177Lu-PSMA-617 peak-
ed at 1 h post-injection (15.1%ID/g), and gradually decreased 
to 7.91%ID/g at 120 h post-injection. With extended blood re-
tention (16.6 and 2.10%ID/g at 1 and 24 h, respectively), the 
tumor uptake of 177Lu-HTK01169 peaked at 24 h post-injection 
(55.9%ID/g), and remained at the same level by the end of the 
study (120 h). Based on dosimetry calculations, 177Lu-HTK01169 
delivered 8.3-fold higher radiation dose than 177Lu-PSMA-617 to 
LNCaP tumor xenografts. For the endoradiotherapy study, the 
mice (n=8) injected with 177Lu-PSMA-617 (18.5 MBq) all reached 

humane endpoint (tumor volume >1000 mm3) by Day 62 with 
a median survival of 47 days. Mice injected with 18.5 MBq 
(n=7), 9.3 MBq (n=8), 4.6 MBq (n=8) or 2.3 MBq (n=8) of 177Lu-
HTK01169 had a median survival of 152, 102, >47 (ongoing) and 
32 days, respectively. Conclusion: The novel albumin-binding 
motif N-[4-(p-iodophenyl)butanoyl]-Glu significantly extended 
the blood retention time of 177Lu-HTK01169, and dramatically 
improved its uptake into PSMA-expressing LNCaP tumor xe-
nografts. Compared with mice injected with 177Lu-PSMA-617, 
improved overall survival was achieved in mice injected with 
the same, one-half or even one-quarter dose of 177Lu-HTK01169. 
Conjugation of an albumin-binder to endoradiotherapeutic 
agents currently used in the clinic is a promising strategy to en-
hance their treatment efficacy.

OP-164
Terbium-161 for PSMA-Targeted Radionuclide Therapy of 
Prostate Cancer
C. Mueller1, C. A. Umbricht1, N. Gracheva1, V. J. Tschan1, G. 
Pellegrini2, P. Bernhardt3, J. R. Zeevaart4, U. Koester5, R. Schibli1, 
N. P. van der Meulen1; 1Paul Scherrer Institute, Villigen-PSI, 
SWITZERLAND, 2Vetsuisse Faculty, University of Zurich, Zurich, 
SWITZERLAND, 3University of Gothenburg, Gothenburg, SWEDEN, 
4Necsa, Pretoria, SOUTH AFRICA, 5Insitut Laue-Langevin, Grenoble, 
FRANCE.

Introduction: Prostate-specific membrane antigen (PSMA)-tar-
geting radioligands have been developed for diagnostic imag-
ing and radionuclide therapy of prostate cancer. 177Lu-PSMA-617 
has been employed for targeted radioligand therapy of metas-
tasized disease. 161Tb-PSMA-617 is believed to be a valid alterna-
tive due to the emission of beta particles and short-range (Au-
ger/conversion) electrons which are particularly suited for the 
treatment of small lesions and single cancer cells. The aim of this 
study was to perform a proof-of-concept therapy study using 
161Tb-PSMA-617 in PSMA-positive PC-3 PIP tumor-bearing mice. 
Methods: 161Tb-PSMA-617 and 177Lu-PSMA-617 were obtained 
at high radiochemical purity (>98%). The therapy experiment 
was performed with nude mice 6 days after PC-3 PIP tumor cells 
inoculation (average tumor volume: ~85 mm3). Endpoint crite-
ria were defined as body weight loss of >15% or tumor size of 
>800 mm3. Groups of six mice received saline (Group A; con-
trol), 177Lu-PSMA-617 (5 MBq, 1 nmol, Group B as a reference), 
161Tb-PSMA-617 (5 MBq, 1 nmol, Group C) and 161Tb-PSMA-617 
(10 MBq, 1 nmol, Group D), respectively. The mice were moni-
tored over 12 weeks by measuring of the tumor size and body 
weight every second day. Blood plasma parameters were deter-
mined when an endpoint criterion was reached. Results: The 
fast tumor growth in control mice required euthanasia between 
days 18-24 resulting in a median survival time of 19 days. The 
tumor growth was delayed in mice of Groups B and C where 
the endpoint was reached between days 30-40 and days 30-
66, respectively, with median survival times of 37 and 36 days. 
Tumor growth inhibition was most effective in mice of Group D 
in which the first endpoint was reached at day 40. The median 
survival time in this group was 65 days while two mice were still 
alive at day 84 when the study was terminated. Body weight 
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loss was observed as a consequence of the fast tumor growth in 
the control group. Blood plasma parameters (creatinine, blood 
urea nitrogen, alkaline phosphatase) were in the same range 
for treated mice and untreated controls indicating the absence 
of early side effects. Conclusion: 161Tb-PSMA-617 application 
resulted in an effective and dose-dependent tumor growth in-
hibition without causing undesired side effects. To investigate 
the anticipated advantage of 161Tb over 177Lu, respective radioli-
gands should be tested in more detail and at various activities 
on a preclinical level followed by translation of this promising 
concept to clinical trials.

OP-165
Optimizing the treatment regimen for targeted alpha 
therapy of mCRPC with 225Ac-PSMA-617
C. Kratochwil1, H. Rathke1, F. Bruchertseifer2, F. L. Giesel1, U. 
Haberkorn1, A. Morgenstern2; 1University Hospital Heidelberg, 
Heidelberg, GERMANY, 2European Commission – Joint Research 
Centre, Karlsruhe, GERMANY.

Aim: PSMA-targeting alpha-therapy (PSMA-TAT) of mCRPC 
with 225Ac-PSMA-617 (8 MBq, 3 cycles, 8 week intervals) already 
demonstrated promising anti-tumor activity, but also induced 
severe and often irreversible xerostomia (1,2). Our objective 
was to optimize the treatment protocol to improve tolerability. 
Methods: Patients with PSMA-positive mCRPC that were resis-
tant against or ineligible for approved options and presented 
with progressive disease were treated with 225Ac-PSMA-617 
under the conditions of the updated declaration of Helsinki, § 
37 (Unproven interventions in clinical practice) and in accor-
dance to the German Pharmaceuticals Law §13(2b) as a salvage 
therapy. In n=20 patients (concept A) only the first cycle was 
performed with a fixed dose of 8 MBq and in case of a >50% 
PSA-response at week-8, the treatment activity was reduced by 
2 MBq for the next cycle, respectively. In n=20 patients (concept 
B), already at cycle-1 the treatment activity was reduced from 
8 MBq to 6 MBq. Depending on PSA-response at week-8, treat-
ment activity was escalated, de-escalated or kept constant. In 
n=5 patients (concept C, ongoing) 4 MBq 225Ac-PSMA-617 and 4 
GBq 177Lu-PSMA-617, i.e. 50% of the respective single dose, were 
administered as a cocktail-regimen. Results: For concept A 
treatments were conducted with 8/8/6 MBq in 4 patients, 8/6/6 
MBq in 13 patients, 8/6/4 MBq in 3 patients. PSA response rate 
was comparable to the already published (2) protocol because 
only favorable responders de-escalated dose; de-escalated 
patients did not discontinue due to dry mouth but this might 
include some psychological bias in awareness of the favorable 
response. For concept B 10 patients completed with 6/6/6 or 
further de-escalation, 5 had to escalate and 5 left therapy due 
to non-response. Tolerability of non-escalating patients was im-
proved, but counteracted by the decreased anti-tumor activity. 
For concept C no patient discontinued due to dry mouth, yet. 
Until now 60% (3/5) demonstrated positive PSA-response. The 
observations for this group are currently ongoing. Conclusion: 
Dose de-escalation protocols or radionuclide combinations of 
low-dose 225Ac amended by beta-therapy, seem promising ap-
proaches to improve the tolerability of PSMA-TAT without losing 

too much anti-tumor activity. References: 1.Targeted α-Ther-
apy of Metastatic Castration-Resistant Prostate Cancer with 
225Ac-PSMA-617: Dosimetry Estimate and Empiric Dose Find-
ing. J Nucl Med. 2017 Oct;58(10):1624-1631. 2. Targeted Alpha 
Therapy of mCRPC with 225Actinium-PSMA-617: Swimmer-Plot 
analysis suggests efficacy regarding duration of tumor-control. J 
Nucl Med. 2018 Jan 11. [Epub ahead of print]

OP-166
Molecular Imaging of Prostate Cancer: A direct 
comparison of the preclinical characteristics of [18F]
DCFPyL and [18F]PSMA-1007 and the impact of glutamic 
acids on [18F]PSMA-1007
M. Roscher1, Y. Remde1, M. Schäfer1, U. Bauder-Wüst1, F. Giesel2,3, 
O. C. Neels1,3, J. Cardinale1,4, K. Kopka1,3; 1German Cancer Research 
Center, Heidelberg, GERMANY, 2Heidelberg University Hospital, 
Heidelberg, GERMANY, 3German Cancer Consortium (DKTK), 
Heidelberg, GERMANY, 4Ludwig Boltzmann Institute Applied 
Diagnostics, Vienna, AUSTRIA.

Aim: For the imaging of PSMA-positive prostate cancer, several 
fluorine-18 (18F)-labelled compounds have been developed and 
translated into the clinics. Next to a clinical study comparing the 
tracer-specific characteristics of [18F]DCFPyL and [18F]PSMA-1007 
intra-individually(1), a direct comparison of their preclinical char-
acteristics has only recently been published(2). In this work, the 
importance of glutamic acids in the structure of [18F]PSMA-1007 
is further elucidated using derivatives with none to three glu-
tamic acids (Glu), respectively. Furthermore, [18F]DCFPyL and [18F]
PSMA-1007 are evaluated regarding their preclinical character-
istics using the in vitro and in vivo methods established at DKFZ 
Heidelberg, Germany. Materials and Methods: The precursors 
for radiofluorination containing different amino acid linkers (0-3 
Glu) were synthesized by means of solid phase chemistry. The 
radiolabeling of [18F]PSMA-1007, its derivatives, and [18F]DCF-
PyL were performed prior to each experiment as described(3,4). 
The binding affinities of non-radioactive reference compounds 
were determined by competitive binding assays against [68Ga]
Ga-PSMA-10 in LNCaP cells. The internalization of the respective 
radioligands in LNCaP cells was compared. Biodistribution and 
pharmacokinetics were evaluated in vivo in LNCaP-tumor bear-
ing BALB/c Nude mice using µPET. Results: The Glu variation in 
the linker structure resulted in similar binding affinities (Ki 3-14 
nM) whereby the insertion of three Glu showed the highest Ki 
values. Internalization assays revealed that the insertion of Glu 
influences the internalization rate, whereby the insertion of two 
Glu ([18F]PSMA-1007) leads to the highest internalization rate 
(54.04±13.7%) in a total range between 27.3±3% to 54±13.7%. 
In comparison to [18F]PSMA-1007, a higher proportion of [18F]
DCFPyL remains cell surface bound; only 27.83 ± 4.31% of the 
radiotracer is internalized. [18F]DCFPyL also has a slightly lower 
binding affinity (18.02±9.63 nM). µPET imaging showed out-
standing imaging properties, especially of [18F]DCFPyL and [18F]
PSMA-1007. In mice, the liver uptake is reduced by introduction 
of Glu linkers. The data will be analysed more detailed soon. Con-
clusion: Comparative cell experiments revealed a high binding 
affinity for all tracers and the highest internalization rate for [18F]
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PSMA-1007. The insertion of Glu in the linker structure plays an 
important role in pharmacokinetics due to the decreased lipo-
philicity of the respective radiotracer. Especially [18F]DCFPyL and 
[18F]PSMA-1007 are of excellent imaging quality. Their apparent 
non-inferiority is currently under further assessment in clinical 
trials. References: (1) Giesel F et al (2017): JNM, doi: 10.2967/
jnumed.117.204669. (2) Robu S et al (2018): EJNMMI Res., 8(1):30. 
(3) Cardinale J et al. (2017): JNM, 58(3):425-431. (4) Chen Y et al. 
(2011): Clin Cancer Res., 17(24):7645-53.

OP-167
Evaluation of the effect of monosodium glutamate on 
68Ga-PSMA-11 uptake in salivary glands, kidneys, and 
LNCaP tumour in immunodeficient mice
E. Rousseau, H. Kuo, J. Lau, Z. Zhang, H. Merkens, N. Hundal-Jabal, 
N. Colpo, K. Lin, F. Bénard; Department of Molecular Oncology, BC 
Cancer Research Centre, Vancouver, BC, CANADA.

Aim: Prostate specific membrane antigen (PSMA) ligands la-
beled with therapeutic radioisotopes (177Lu, 225Ac) have demon-
strated effectiveness in treating prostate cancer, albeit with sig-
nificant potential salivary and renal toxicity. We evaluated the 
potential of monosodium glutamate (MSG) to reduce salivary 
and kidney uptake of a PSMA radioligand without affecting 
tumour uptake. Materials and methods: Male immunodefi-
cient mice were inoculated subcutaneously with LNCaP cells. 
The precursor for 68Ga-PSMA-11 was purchased and labeling 
was performed in HEPES buffer with microwave-assisted heat-
ing. Under isoflurane anesthesia, MSG in PBS (657 mg/kg, n=10; 
329 mg/kg, n=5; 164 mg/kg, n=5) or PBS (n=17) was injected 
intraperitoneally. Fifteen minutes later, 68Ga-PSMA-11 (1.86±0.71 
MBq) was administered intravenously. Sixty minutes afterwards, 
the mice were sacrificed, organs were harvested and assayed on 
a gamma counter. An in vitro competition assay in LNCaP cells 
with increasing concentrations of MSG against a PSMA ligand 
(18F-DCFPyL) was performed. Analysis was performed with R 
3.4.0. Outliers were identified by Grubb’s test. Welch’s t-test was 
used to compare normally distributed data or Wilcoxon’s rank 
sum test otherwise. A significance level of p < 0.05 was used. Re-
sults: 68Ga-PSMA-11 was obtained in 66.3±9.6% decay-correct-
ed radiochemical yields with > 99% radiochemical purity and 
82.6±44.3 GBq/μmol specific activity. Tumour uptake was not 
statistically different between groups: 657 mg/kg (8.42±1.40), 
329 mg/kg (7.19±0.86), 164 mg/kg (8.20±2.44), PBS (8.67±1.97). 
Kidney uptake was significantly lower in the 657 mg/kg group 
(85.79±24.20 %ID/g) compared with 329 mg/kg (158.61±26.16), 
164 mg/kg (211.45±27.42), and PBS groups (182.57±33.52); p < 
0.001. Difference between 329 mg/kg and 164 mg/kg groups 
was significant (p < 0.05), but not when they were respective-
ly compared with PBS. Salivary gland uptake was lower in 657 
mg/kg (3.72±2.12) and 329 mg/kg (5.74±0.62) groups com-
pared with the PBS group (10.04±2.52); p < 0.01. There was no 
significant difference between 164 mg/kg (14.17±4.27) and PBS 
groups or between 657 mg/kg and 329 mg/kg groups. Muscle 
uptake was also generally lower in MSG treated groups. Com-
petition of MSG against 18F-DCFPyL in LNCaP cells yielded a Ki 
value of 58.12 µM. Conclusion: MSG decreased salivary gland 

and kidney uptake of 68Ga-PSMA-11 in a dose-dependent man-
ner. Tumour uptake was not significantly affected in vivo, but in 
vitro assays showed MSG can compete with a PSMA radioligand 
at micromolar concentrations. Future work is needed to assess if 
decreased organ uptake is only secondary to MSG competition 
with the PSMA protein or if another undetermined pathway is 
being blocked.

OP-168
Impact of [18F]PSMA1007 uptake in PET-imaging in 
prostate cancer using different peptide concentration: 
preclinical PET/CT study in mice.
T. Watabe1, F. Soeda1, S. Naka2, Y. Liu1, O. Neels3, K. Kopka4, M. 
Tatsumi2, E. Shimosegawa1, F. Giesel5, J. Hatazawa1; 1Osaka 
University Graduate School Of Medicine, Suita/Osaka, JAPAN, 
2Osaka University Hospital, Suita/Osaka, JAPAN, 3German Cancer 
Research Centerine, Heidelberg, GERMANY, 4German Cancer 
Research Center, Heidelberg, GERMANY, 5University Hospital 
Heidelberg, Heidelberg, GERMANY.

Objectives: Prostate-specific membrane antigen (PSMA) is 
playing a key role in the theranostics of prostate cancer. Howev-
er, effect of the PSMA peptide concentration on tumor uptakes 
on PET has not been investigated until now. The purpose of this 
study was to evaluate whether different peptide concentration 
might influence [18F]PSMA-1007 uptake in the tumor using the 
xenograft model. Methods: Tumor xenograft models were es-
tablished using LNCaP (PSMA-positive prostate cancer cell line) 
which was subcutaneously inoculated bilaterally into male SCID 
mice (n=9). Mice were divided into three groups (each n=3) 
so that the tumor sizes were comparable in each group. Three 
kinds of [18F]PSMA-1007 solutions with different molar activity 
(MA) were prepared for each group (high MA: 1,173 GBq/µmol, 
medium MA: 117.3 GBq/µmol, and low MA: 11.7 GBq/µmol, re-
spectively). Mice (body weight 18.5 ± 1.83 g) were investigated 
using a small animal PET scanner (Siemens Inveon PET/CT) at 60 
min post injection of each [18F]PSMA-1007 solution under isoflu-
rane anesthesia. Tumor uptakes on PET were compared among 
the three groups by the Tukey HSD test. Immunohistochemical 
staining and western blot analyses were performed to confirm 
the upregulation of PSMA in LNCaP tumor using anti-PSMA anti-
body (ab140348, Abcam). Results: [18F]PSMA-1007 PET showed 
significantly lower tumor uptakes (SUVmax= 2.0 ± 0.7) in the low 
MA group compared to medium MA group (SUVmax= 7.3 ± 1.5) 
and high MA group (SUVmax= 7.3 ± 2.6) (p<0.01 and p<0.01, 
respectively). Immunohistochemical staining and western blot 
analyses revealed the significant upregulation of PSMA in the 
LNCaP tumors. It was indicated that high peptide concentra-
tion of PSMA (resulting in low MA of radiolabeled PSMA-1007) 
showed inhibitory effect on the tumor uptakes on [18F]PSMA-
1007 PET due to the competitive binding to the target. Con-
clusions: We suggest that MAs of PSMA radioligands should be 
maintained at a higher level to prevent underestimation of the 
tumor uptake. It is also important to consider the necessary MA 
of corresponding PSMA radioligand for therapy in comparison 
to that of diagnostic PSMA radioligand to justify their tandem 
use in the precision medicine of prostate cancer.
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OP-169
Intercomparison exercises: Why is it important to calibrate 
Radionuclide Calibrators for different radionuclides
K. M. Ferreira1, A. J. Fenwick1,2, A. P. Robinson1,3,4, A. M. Denis-
Bacelar1, J. Wevrett1,5, J. D. Keightley1; 1National Physical Laboratory, 
London, UNITED KINGDOM, 2Cardiff University, Cardiff, UNITED 
KINGDOM, 3The Christie NHS Foundation Trsut, Manchester, 
UNITED KINGDOM, 4The University of Manchester, Manchester, 
UNITED KINGDOM, 5Royal Surrey County Hospital, Guildford, 
UNITED KINGDOM.

Aim: Radionuclide calibrators are commonly used in hospitals 
to measure the activity before administration. For each radionu-
clide, the radionuclide calibrator has a calibration setting which 
is determined for a specific well defined geometry in a standard 
position. A variety of radionuclides are clinically used in Nuclear 
Medicine such as pure beta emitters and gamma emitters. Since 
1996, NPL ran 10 intercomparison exercises to assess the mea-
surement capability for radionuclides with different character-
istics. Materials and Methods: The intercomparison exercises 
covered the following radionuclides: 67Ga (1996), 123I (1996, 2000, 
2015), 111In (1997), 201Tl (2001), 89Sr (2003), 99mTc (2006), 90Y (2009) 
and 177Lu (2012). The sources for the intercomparison exercis-
es were prepared and supplied by different manufactures de-
pending on the radionuclide. The solutions were prepared from 
a bulk solution from which nominal activities were dispensed 
into 10 ml P6 vials (1996-2009) and 10R Schott vials (2012, 2015). 
A randomly chosen subset was sent to NPL for standardisation 
of the solution using the NPL secondary ionisation chambers 
previously calibrated for the various radionuclides and to check 
homogeneity of the solution. The presence of gamma-ray emit-
ting contaminants was checked using high-resolution gamma 
spectrometry. The participants were asked to submit their re-
sults to NPL to be compared to the NPL certified value. Results 
and conclusions: For 99mTc, 96 % of the participants that took 
part in the exercise reported results within 5 %. Results of the 
same order were found for 67Ga. The 201Tl and 177Lu intercompari-
son exercises highlighted the issues of measuring radionuclides 
in the presence of impurities, with 70 % and 82 % respectively of 
the participants measuring within 5 %. The results highlighted 
the difficulties of measuring pure beta emitters such as 89Sr and 
90Y with only 58 % and 40 % respectively measuring within 5 % 
of the certified value. The 123I intercomparison exercises showed 
the difficulties of measuring radionuclides with characteristic 
x-rays with energies lower than 30 keV. For the intercomparison 
exercises in 1996 and 2000 only 28 % and 29 % respectively of 
the participants would measure within the 5 %. In the last 123I in-
tercomparison exercise 85 % of the participants reported results 
within 5 %. The intercomparison exercises are an important way 
to identify possible measurement problems within the nuclear 
medicine community and provide support to the community 
in how to resolve the issues arising from using the same equip-
ment to measure a variety of radionuclides.

OP-170
Validation of an EARL Protocol using Digital PET
D. Koopman1,2, P. L. Jager1, C. H. Slump2, J. A. van Dalen3; 1Isala, 
Department of Nuclear Medicine, Zwolle, NETHERLANDS, 2MIRA 
Institute for Biomedical Technology and Technical Medicine, 
University of Twente, Enschede, NETHERLANDS, 3Isala, Department 
of Medical Physics, Zwolle, NETHERLANDS.

Introduction: Recently, a time-of-flight PET system with digi-
tal photon-counting technology (Philips Healthcare) was in-
troduced. This system potentially provides an improved image 
quality compared to conventional systems. It was recently 
showed in a phantom study that this digital PET system can ful-
fil EANM-research-LtD (EARL) accreditation specifications for tu-
mour imaging with FDG-PET/CT (Koopman et al., EJNMMI phys-
ics 2017). We aimed to validate whether conventional PET and 
digital PET provide similar standardized uptake values (SUVs) 
when using an EARL-compatible protocol. Subjects and meth-
ods: We performed a prospective side-by-side PET comparison 
study in 20 patients referred for FDG-PET/CT. For each patient, 
data were acquired using a conventional scanner (cPET, Inge-
nuity TF PET/CT, Philips Healthcare) and a digital scanner (dPET, 
Vereos PET/CT, Philips Healthcare). Both PET/CT scanners were 
EARL-accredited. The PET scanning order was randomized per 
patient and for each system an EARL-compatible reconstruction 
was applied. Per patient, FDG-positive lesions were included up 
to a maximum of 5. For each lesion, we measured SUVmean and 
SUVmax on both cPET and dPET images. Lesion axial diameters 
were measured on CT. ΔSUV was calculated by (SUVdPET - SU-
VcPET) / SUVcPET. Based on EARL contrast recovery coefficient 
(CRC) limits, we considered a limit of 20% for ΔSUVmean and 
25% for ΔSUVmax as acceptable. Results: Average lesion size 
in 72 included lesions was 15±7 mm (range 5-41 mm). On cPET, 
the average±standard deviation of SUVmean and SUVmax were 
3.9±2.0 and 5.7±3.4, respectively. On dPET, SUVmean increased 
with 18% to 4.5±2.1 (p<0.001), while SUVmax increased with 19% 
to 6.5±3.4 (p<0.001). For 41 out of 72 lesions (57%), ΔSUVmean 
was considered acceptable, while for 44 lesions (61%), ΔSUVmax 
was considered acceptable. Conclusion: Using EARL-compati-
ble reconstructions, dPET provided higher SUVs than cPET. This 
increase in SUV was moderately within acceptable limits. In 40% 
of the lesions those limits were exceeded, probably because 
EARL CRC specifications imply larger limits for small lesions and 
SUVs generally increase with prolonged FDG-uptake.

OP-171
Evaluating the stability of PET radiomic features using 
specially designed imaging phantoms simulating 
heterogeneous radiotracer uptake in PET
L. M. H. Ghesquiere-Dierickx1, N. Huang2, J. F. Sabelis2, E. 
M. van der Wal2, D. V. Kuznetsov2, D. R. Schaart2, F. H. P. van 
Velden1, W. Grootjans1; 1Leiden University Medical Center, 
Leiden, NETHERLANDS, 2Delft University of Technology, Delft, 
NETHERLANDS.

Aim: Accurate quantification of intratumoral uptake heteroge-
neity using radiomic features is important for precise characteri-
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zation of cancer lesions using PET. However, these features have 
varying stability due to different noise levels and image contrast. 
This study investigated the effect of different scanners (analogue 
and digital PET/CT), noise levels and image reconstruction pro-
tocols on several radiomic features using phantom experiments. 
Materials and methods: A specially designed insert was 
placed in the casing of the NEMA-NU2 image quality phantom, 
simulating different patterns of radiotracer uptake. The insert 
consisted of several compartments in which separately fillable 
shapes, created using laser-based stereolithography 3D print-
ing, could be placed. These compartments had different config-
urations of shapes (wall thicknesses 0.4 mm) including spheres, 
a torus, pixelated rectangular shapes and an organic shape re-
sembling a tumour. The background compartment was filled 
with an activity concentration of 2.4 kBq∙mL-1 (according to the 
EARL recommendations), whereas other compartments were 
filled with 2, 4, and 8 times the background concentration. Data 
were acquired in list-mode for 15 min per bed position using 
an analogue (Biograph Horizon; Siemens Healthcare) and digi-
tal PET/CT (Vereos; Philips Healthcare). The list-mode files were 
histogrammed into frames with different lengths (single frame 
of 15 min, and five frames of 1, 2 and 3 min per bed positions for 
the Vereos). Data were reconstructed according to EANM guide-
lines, with point-spread function modelling, and varying matrix 
sizes. Images were analysed using LIFEx1, calculating 47 features. 
Results: Heterogeneous uptake could be accurately simulated 
using the phantom. Radiomic features were considerably affect-
ed by scanner performance, with a median difference of 38% 
(0.10-8.7∙102%) between the EANM reconstructed images of the 
two scanners. For images with different voxel sizes, the medi-
an difference was 29% (2.1-1.6∙104%) and 13% (0.9-4.5∙102%) for 
Vereos and Horizon, respectively. For the PSF reconstructions, 
the number of iterations influenced quantification of radiom-
ic features, with a median of difference of 2.3% (0.23-7.4%) and 
9.5% (0.40-41%) for Vereos and Horizon, respectively. With vary-
ing count statistics, radiomic features were reproducible, with a 
difference of 2.5% (0.20-6.7%), 3.75% (0.20-13%) and 4.4% (0.21-
20%) for acquisition times of 3, 2 and 1 min per bed position, 
respectively. Conclusion: PET radiomic features are affected by 
image acquisition time, image reconstruction protocol and per-
formance of the PET scanner. The newly designed inserts for the 
NEMA-NU2 are useful for simulating different patterns of radio-
tracer uptake. 1LIFEx version 4.0 (http://www.lifexsoft.org/)

OP-172
Quality Score Guided Correction of Image Derived Arterial 
Input Function
F. Gao, V. Shah, S. Zuehlsdorff; Siemens Medical Solutions USA, Inc., 
Knoxville, TN, UNITED STATES OF AMERICA.

Purpose: Kinetic modeling in dynamic PET studies typically 
requires an accurate arterial input function (AIF). Current gold 
standard is to obtain AIF invasively by sampling blood from an 
artery. However, it is desirable to extract an Image Derived Input 
Function (IDIF) to eliminate arterial blood sampling. The accura-
cy of IDIF is affected by various physical and biological factors. 
Ideally, all factors need to be properly corrected to match the 

IDIF to blood samples. However, practically, these factors are 
interconnected. Correction on one factor generally will involve 
assumptions on other factors, which may lead to overcorrec-
tion. The objective of this work is to present a new analytical 
approach for IDIF generation using a quality score guided cor-
rections. Methods: An initial estimation of IDIF was obtained by 
placing a volume of interest in the descending aorta (DA). We 
derived quality scores using both dynamic image series and a 
dynamic-summed image. The quality score was based on five 
key sources of error: PET/CT misalignment, partial volume ef-
fect (PVE), blood spillover, reference region, and quantification 
biases between dynamic frames and dynamic-summed image. 
For each of five sources of error, the corresponding correction 
received a weighted positive score if one connected physical 
parameter resulted in changes trending towards an ideal solu-
tion (e.g. PET/CT realignment changed partial volume factor 
from 0.71 to 0.86 and thus received a positive score); otherwise, 
a negative score was assigned. A final quality score was calcu-
lated by evaluating all correction combinations and used to de-
rive a priority of needed corrections for each dynamic frame to 
generate a corrected IDIF. The IDIF generated using the quality 
score was evaluated on 5 clinical datasets. Results: In one of 
the 5 subjects, the quality score indicated that 23 out of total 
32 dynamic PET frames required realignment with CT image. In 
another subject, according to the quality score, spillover correc-
tion was not required because the modeling of PVE sufficiently 
met the quantification assumption in DA. The relative differenc-
es of area under the curve of IDIF as compared to AIF from blood 
sampling were- IDIF without correction (12% overestimation), 
with all corrections (5% underestimation), and with proposed 
method (1% overestimation). The p-value in Two-Sample-Kolm-
ogorov-Smirnov test of time activity curves increased from 0.19 
to 0.48. Conclusion: In this study, we have shown preliminary 
feasibility of using the proposed quality score method to fur-
ther correct the IDIF to more closely match the AIF derived from 
blood sampling.

OP-173
Stability of image-derived metrics in PET imaging with an 
emphasis on intrinsic data variability
T. J. P. Jansen1, W. Grootjans2, C. S. van der Vos3, L. F. de Geus-Oei2,4, 
M. Gotthardt1, D. Vriens2,3, E. P. Visser1; 1Radboud university medical 
center, Nijmegen, NETHERLANDS, 2Leiden University Medical 
Center, Leiden, NETHERLANDS, 3Holland Proton Therapy Centre, 
Delft, NETHERLANDS, 4MIRA Institute for Biomedical Technology 
and Technical Medicine, Biomedical Photonic Imaging Group, 
Enschede, NETHERLANDS.

Purpose: Quantitative assessment of PET/CT images is useful 
for treatment personalization, providing the possibility to mon-
itor treatment response and to aid in radiotherapy treatment 
planning. However, these quantitative measurements are sub-
jected to different types of variation (e.g. instrumental noise, im-
age reconstruction and biology) which reduce reproducibility. 
In this study, we investigated the impact of instrumental and 
image reconstruction variability on the stability of commonly 
used PET image-derived metrics using a list-mode (LM) resam-
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pling technique. Subjects & Methods: LM resampling was per-
formed by allocating odd and even numbered coincidences to 
different LM datasets, a process here referred to as count sifting. 
Count sifting results in two independent LM realizations. This 
way of splitting LM datasets eliminates the influence of biolog-
ical effects of in vivo measurements, as both datasets represent 
contemporaneous data. Count sifting was applied to non-para-
metric LM data of phantom (homogeneous germanium-68/
gallium-68 (68Ge/68Ga) source, as well as the NEMA NU2 PET 
image quality phantom with fluorine-18 (18F) and zirconium-89 
(89Zr) and patient acquisitions ([18F]fluorodeoxyglucose PET im-
ages of 20 lung cancer patients)). The 18F phantom data were 
reconstructed with 5 different reconstruction algorithms. The 
difference between LM realizations was quantified by compar-
ing SUVmax, SUVmean, SUVpeak, coefficient of variation (CoV), met-
abolic tumour volume (MTV), and the Jaccard index (JI) of the 
volumes. The relative difference was calculated for the imaging 
features. Results: For the 68Ge/68Ga images, relative difference in 
SUVmax, SUVmean, and CoV, between the two images were 2.74%, 
0.09%, and 1.00% respectively. For the NEMA 18F images (all 
spheres combined), the SUVpeak was least affected by the recon-
struction methods (4.16%), whereas the MTV was most affected 
(13.73%). The smallest relative differences for the image-derived 
indices were seen using 3D-OSEM with time of flight (5.03%). 
For the 89Zr images, SUVpeak showed the least variation (4.25%) 
whereas MTV was most affected (21.55%). The relative differenc-
es between the images for 20 lung lesions were for the SUVmax 

(5.87±4.15%), SUVmean (3.10±2.80%), CoV (6.99±6.73%), SUVpeak 
(4.10±2.60%) and MTV (10.13±9.26%). In addition, the JI was cal-
culated (0.81±0.08). Conclusion: Count sifting is a method to 
study instrumental and image reconstruction variability in PET/
CT images, by eliminating the influence of biological variation 
between generated subsets. Count sifting shows that com-
monly used image-derived metrics are affected by these types 
of variation. These results warrant further investigation to study 
these effects on measurement reproducibility to improve the 
use of quantitative assessment of PET images for personalized 
medicine.

OP-174
Determination of appropriate reconstruction parameters 
for each of 21 PET scanner models from 6 vendors to 
meet the society phantom criteria for brain amyloid PET 
imaging.
Y. Ikari1,2, K. Matsumoto3, G. Akamatsu4, H. Nishida1, Y. Kimura5, 
K. Oda6, M. Senda1, JSNM PET imaging sites qualification 
subcommittee, JSNM PET imaging standardization subcommittee; 
1Kobe City Medical Center General Hospital, Kobe, JAPAN, 2CMIC 
Co.,Ltd, Tokyo, JAPAN, 3Kyoto College of Medical Science, Nantan, 
JAPAN, 4National Institute for Quantum and Radiological Science 
and Technology, Chiba, JAPAN, 5Kindai University, Kinokawa, 
JAPAN, 6Hokkaido University of Science, Sapporo, JAPAN.

Intoduction: Brain amyloid PET is an essential tool for clinical 
trials of therapeutics for Alzheimer’s disease. Since PET image 
quality and quantitative capability depend on the PET scanner 
model, scanning protocol and reconstruction parameters, it is 

essential to standardize the scanning method and to harmonize 
PET image quality for acquiring reliable multi-center studies. 
Japanese Society of Nuclear Medicine (JSNM) has issued phan-
tom test criteria of four physical parameters (resolution ≤ 8 mm 
FWHM and gray-white contrast ≥ 55% with Hoffman phantom, 
uniformity ± 5% ( the criteria of uniformity is SD ≤ 0.0249 which 
corresponds to 95% of the ROIs being distributed within 1.00 
± 0.05 assuming normal distribution ) and image noise < 15% 
with cylindrical phantom) for brain amyloid PET agents (11C-PiB, 
18F-florbetapir, 18F-flutemetamol, 18F-florbetaben, see following: 
http://www.jsnm.org/archives/3561/). Because of trade-off be-
tween contrast and noise, reconstruction parameters should be 
optimized for each PET scanner. Methods: Based on the JSNM 
phantom test procedure, the four physical parameters were 
measured on 21 PET scanner models by 6 vendors (GE, SIEMENS, 
Philips, Shimadzu, Toshiba and Shanghai United Imaging) for 5 
years (2013-2018). The phantom data were acquired in a 30-min-
ute list-mode and multiple images were generated by extract-
ing data corresponding to the brain activity of each amyloid PET 
drug (11C-PiB, 18F-florbetapir, 18F-flutemetamol, 18F-florbetaben) 
to find appropriate reconstruction parameters and scanning 
duration that satisfy the phantom criteria. Results: Appropriate 
reconstruction parameters were determined that satisfied the 
phantom criteria for almost all PET scanners, providing the phys-
ical parameters of 5-8 mm FWHM resolution, 55-65% gray-white 
contrast, 0.001-0.0249 SD as uniformity, and 6.5-14.9% image 
noise, under the condition of each amyloid PET drug. Some PET 
scanner models allowed shortening the scanning duration to 
half the default standard and still met the phantom criteria. On 
the other hand, satisfactory reconstruction parameters were not 
obtained for two oldest PET scanner models under the 11C-PiB 
phantom test condition. Conclusion: JSNM phantom criteria 
is practicable for almost all currently-used PET scanner models, 
and the reconstruction parameters for each scanner model ob-
tained in this study is useful information for multi-center brain 
amyloid PET study.

OP-175
How to harmonize SUV values obtained by two different 
generation PET/CT tomographs
A. Ferretti1, S. Chondrogiannis2, M. C. Marzola2, E. Bellan1, G. 
Grassetto2, L. Rampin2, A. M. Maffione2, S. Gusella1, M. Gava1, D. 
Rubello2; 1Medical Physics Unit; Santa Maria della Misericordia 
Hospital, Rovigo, ITALY, 2Department of Nuclear Medicine – PET/CT 
center; Santa Maria della Misericordia Hospital, Rovigo, ITALY.

Aim: Last generation PET/CT scanners equipped with LSO crys-
tals implemented point-spread function (PSF) and time-of-flight 
(TOF) data in reconstruction software. These novelties improved 
image quality but caused an increase of standardized uptake 
values (SUVs) compared to conventional OSEM reconstruction 
system of previous generation PET/CT scanners. The EANM iden-
tified the problem of SUV harmonization since 2010 when the 
EARL FDG-PET/CT accreditation programme was established: 
they suggested to produce two reconstructions, one optimised 
for maximum lesion detectability and one for harmonized quan-
titative analysis. In this work we investigated an alternative meth-
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odology, using a single reconstruction for both qualitative and 
quantitative analysis optimised to maximum lesion detectability, 
and then applying an intrinsic post-reconstruction algorithm for 
SUV harmonization. Materials and Methods: Phantom mea-
surements and subsequent patient data analysis were performed 
on a Siemens Biograph mCT system equipped with LSO crystals, 
PSF and TOF algorithms and on a 10-years old General Electric 
Discovery STE system equipped with BGO crystals. A dedicated 
algorithm (EQ-filter) quantification technology was tested to 
harmonize SUV values between scanners and also in relation to 
the EAMN/EARL specifications. For phantom measurements we 
used a NEMA IQ phantom and a Jaszczak phantom equipped 
with small fillable spheres (lesion to background ratios of 8:1 and 
4:1). Several different reconstruction settings were used in order 
to provide a general methodology independent of the specific 
protocol adopted in our institution. Data obtained by phantom 
measurements were validated on seven oncologic patients who 
accepted to perform one-bed extra acquisition on a different 
scanner. The evaluation regarded 39 small hot lesions (diameters 
ranging from 0.3 cm to 2.6 cm) and was performed by two expe-
rienced nuclear medicine physicians. Results: The main benefit 
of PSF+TOF PET/CT systems is the increased percentage contrast 
of small lesions. On the other hand, the curves of recovery coef-
ficients (RCs) measured according to NEMA standards exceeded 
those obtained by the OSEM reconstruction. Discrepancies in 
SUVmax values between the two PET/CT systems were as high 
as 149%, while they drop below 10% applying the optimized val-
ue of EQ.filter. For each scanner and reconstruction setting the 
optimal value of the EQ.filter was identified in order to minimize 
these discrepancies. Patient data, analyzed by Wilcoxon statis-
tical test, confirmed phantom measurements. Conclusion: the 
use of a single reconstruction optimized to maximum lesion 
detectability with EQ.filter is an easy and convenient solution to 
harmonize semi-quantitative measurements, avoiding a second 
reconstruction with an additional smoothing filter as suggested 
by EAMN/EARL.

OP-176
Results of a nationwide phantom based PET-Survey in 
Switzerland before harmonization
B. Klaeser1,2, G. Prenosil1, M. Hentschel1, M. Fürstner1, T. Krause1, 
A. Rominger1, T. Weitzel1; 1Department of Nuclear Medicine, 
Inselspital, Bern University Hospital, University of Bern, Bern, 
SWITZERLAND, 2Department of Radiology and Nuclear Medicine, 
Winterthur Cantonal Hospital, Winterthur, SWITZERLAND.

Aim: To gain an overview about the variability of PET measure-
ments with diverse PET/CT-systems used in Switzerland, and to 
provide an inventory on acquisition protocol adherence in a 
multi-centre setting. Materials and methods: A total of 28 PET/
CT sites in Switzerland was invited to participate in a PET phan-
tom survey. Based on obligatory semiannual phantom mea-
surements as prescribed by the Federal Office of Public Health 
in Switzerland, a detailed study protocol defined PET acquisi-
tions of two different durations with a homogeneous cylinder 
phantom (activity concentration (AC) 10 kBq/ml) and a fillable 
“hot spheres” (18F) phantom (3.5 kBq background AC; sphere to 

background ratio 5:1). At least 7 image reconstructions for each 
acquisition (28 per study site) were requested. Reconstructions 
included sets of standard (4mm, isotropic) and high resolution 
(2mm, isotropic) reconstructions, using filtered back-projection 
(FBP), ordered subset expectation maximization (OSEM) and 
vendor specific point spread function (PSF) based reconstruc-
tions. Data of all sites underwent automatic quality control (QC) 
utilizing an in-house developed multi-paradigm software and 
were analyzed with regard to comparability of measured AC. 
Results: Phantom data was provided by 14 of 28 PET sites (5/5 
university hospitals, 7/13 cantonal hospitals, 2/9 private hos-
pitals). From 18 PET devices, 459/504 expected datasets (92%) 
were received and underwent QC. Of these, 6 datasets were not 
readable, and 31 datasets were not accepted (e.g. no attenu-
ation correction), resulting in 422 evaluated datasets. 257/422 
(61%) datasets were of restricted use for quantification because 
of protocol violations (e.g. strongly anisotropic voxels, filter pa-
rameters or AC out of proposed range, faulty exposure and axial 
or radial offset of phantom spheres), and/or actual background 
AC was not provided in 160/422 datasets (38 %). We found high 
variations in prepared actual or presupposed phantom AC and 
in recovery of AC, latter depending on reconstruction methods 
and reconstruction parameters (e.g. isotropy of voxels). De-
vice-specific acquisition parameters - in terms of exposure per 
reconstructed voxel size - had a major influence on inter-site 
comparability of quantitative PET measurements. Underex-
posed PET acquisitions lead to faulty quantification of AC. Con-
clusions: As expected from comparable studies, the nationwide 
Swiss phantom survey also found considerable variation in PET 
AC quantification. In the context of multi-centre trials, protocol 
compliance may not be assumed. Thus, a throughout QC of all 
datasets appears to be mandatory to assure data quality and 
comparability. In addition, quantitative PET data may only be 
used after check of adequate image exposure.
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Teaching Session 2 - Interactive Clinical Cases: Lung 
Anatomy and Patterns of Lung Malignancy

OP-177
Anatomy of the Thorax and Relevant Anatomy of Most 
Common Metastatic Sites A. Eccles; Guy’s and St. Thomas’ 
Hospitals NHS Foundation Trust, London, UNITED 
KINGDOM.

OP-178a
Patterns of Lung Cancer and False Positive/Negative 
Patterns
A. Eccles; Guy’s and St. Thomas’ Hospitals NHS Foundation Trust, 
London, UNITED KINGDOM. 

OP-178b
Patterns of Lung Cancer and False Positive/Negative 
Patterns
T. Lynch; Belfast, UNITED KINGDOM.
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Clinical Oncology: PRRT of Neuroendocrine Tumours

OP-179
Markers of the systemic inflammatory response 
can predict response and improve patient selection 
in Neuroendocrine Tumours treated with Peptide 
Radionuclide Receptor Therapy
J. R. M. Black, S. R. Atkinson, A. Singh, J. Evans, R. Sharma; Imperial 
College London, London, UNITED KINGDOM.

Purpose/Introduction: Peptide Receptor Radionuclide Ther-
apy (PRRT) is an effective treatment for certain patients with 
metastatic neuroendocrine tumours (NETs). Tumour response 
is highly variable; no biomarker in clinical practice has been 
demonstrated to reliably predict outcome. An inability to iden-
tify non-responsive patients exposes them to 12 months of an 
expensive therapy with significant side effects and prevents 
their participation in clinical trials. The Inflammation-Based In-
dex (IBI), derived from serum C-reactive protein and albumin 
levels, predicts survival and response to treatment in patients 
in a number of cancer types and was therefore explored in this 
setting. Subjects & Methods: Clinico-pathological data from 
patients undergoing PRRT for metastatic NETs were collected 
at baseline and during treatment. The primary endpoint was 
progression free survival (PFS) with a secondary endpoint of 
overall survival (OS). Univariate and multivariate Cox regression 
analyses tested associations between baseline variables and 
their dynamic changes, and PFS and OS. Decision curve analysis 
(DCA) was used to determine the net benefit associated with a 
treatment strategy determined by the baseline IBI and non-re-
sponse to PRRT. Results: Fifty-five patients were recruited. Base-
line IBI >0 was associated with inferior PFS (HR 14.2 (95% CI 5.25-
38.5), p<0.0005) and OS (HR 5.94 (95% CI 2.21-16.0), p<0.0005). 
A persistently abnormal IBI through treatment was also associ-
ated with inferior PFS (HR 3.07 (95% CI 1.38-6.82), p<0.01) and 
OS (HR 5.06 (95% CI 1.94-13.2), p=0.001). Multivariate analysis 
confirmed an independent association between IBI and PFS 
(p=0.001). DCA indicated a net clinical benefit at risk thresholds 
between 0.03 and 0.58. Discussion/Conclusion: Baseline IBI 
score and its dynamic change through treatment are associat-
ed with both PFS and OS. This reinforces the notion that PRRT 
may have an immunomodulatory role in NETs. IBI is a minimally 
invasive, low cost biomarker that is easily calculable from data 
routinely collected in clinical practice. At a risk threshold equiv-
alent to the currently accepted rate of non-response to therapy, 
implementation of this score could avoid a significant number 
of futile future treatments.

OP-180
Impact of baseline liver tumor burden on treatment 
outcomes with 177Lu-Dotatate in the Netter-1 study
J. Strosberg1, E. Wolin2, J. Yao3, M. Kulke4, D. Bushnell5, M. Caplin6, R. 
P. Baum7, P. Kunz8, T. Hobday9, A. Hendifar10, E. Mittra11, K. Oberg12, 
P. Ruszniewski13, B. Polack14, B. He15, P. Santoro14, E. Krenning16; 
1Moffitt Cancer Center, Tampa, FL, UNITED STATES OF AMERICA, 

2Tisch Cancer Institute, Mount Sinai School of Medicine, New York, 
NY, UNITED STATES OF AMERICA, 3University of Texas MD Anderson 
Cancer Center, Houston, TX, UNITED STATES OF AMERICA, 44 
Boston Medical Center,, Boston, MA, UNITED STATES OF AMERICA, 
5University of Iowa, Iowa City, IA, UNITED STATES OF AMERICA, 
6Royal Free Hospital, London, UNITED KINGDOM, 7Zentralklinik, Bad 
Berka,, Bad Berka, GERMANY, 8Stanford University Medical Center, 
Stanford, CA, UNITED STATES OF AMERICA, 9Mayo Clinic College of 
Medicine, Rochester, Rochester, MN, UNITED STATES OF AMERICA, 
10Cedars Sinai Medical Center, Los Angeles, CA, UNITED STATES 
OF AMERICA, 11Oregon Health and Science University, Portland, 
OR, UNITED STATES OF AMERICA, 12University Hospital, Uppsala 
University, Uppsala, SWEDEN, 13Hopital Beaujon,, Clichy, FRANCE, 
14Advanced Accelerator Applications, a Novartis Company, New 
York, NY, UNITED STATES OF AMERICA, 15Advanced Accelerator 
Applications, a Novartis Company, Geneva, SWITZERLAND, 
16Erasmus Medical Center, Rotterdam, NETHERLANDS.

Background: The liver is the most common site of metastasis 
in patients with midgut neuroendocrine tumors (NET). We as-
sessed the impact of hepatic tumor burden on treatment effi-
cacy in the NETTER-1 study population. Methods: Patients on 
the phase III NETTER-1 study were randomized to receive ei-
ther 177Lu-DOTATATE (Lu)(n=117) or high-dose octreotide (Oct) 
(n=114). Progression-free survival (PFS) was assessed based on 
liver tumor burden at baseline. The tumor burden was defined 
as tumor volume/total liver volume by CT, and categorized as 
low (<25%), moderate (25-50%), and high (>50%), as assessed 
by central radiology review. Rates of grade 3 or 4 hepatotoxic-
ity were also assessed based on initial tumor burden. Results: 
In total, 141 patients (61%) had low tumor burden (71 Lu, 70 
Oct), 50 (22%) had moderate burden (19 Lu, 31 Oct), and 40 
(17%) patients had high burden (27 Lu, 13 Oct). Hazard ratios 
(HR) of PFS were similar across the low, moderate and high liv-
er burden subgroups. Median PFS (months) was 28.35 vs. 11.04 
in low (HR= 0.218, 95% confidence interval [CI] 0.120 to 0.394); 
Not Reached (NR) vs. 8.67 in moderate (HR=0.202, 95% CI 0.077 
to 0.525); 19.38 vs. 5.52 in high liver burden (HR= 0.193, 95% CI 
0.079 to 0.474), respectively. In the 177Lu-DOTATATE arm, grade 
3/4 (CTCAE v 4.03) AST and ALT toxicities occurred in the low 
burden group in 2 and 3 patients, respectively and in the high 
burden group in 3 and 1 patients, respectively. Grade 3/4 hy-
perbilirubiniemia occurred in one patient from the low burden 
group and one from the moderate burden group. All hepatic 
toxicities were resolved without sequelae. In the high-dose oc-
treotide arm, there were no treatment-related grade 3/4 AST, 
ALT or bilirubin toxicities. Conclusion: Treatment with 177Lu-DO-
TATATE resulted in significant PFS improvement regardless of 
baseline liver tumor burden in patients with well-differentiated, 
metastatic midgut NET.

OP-181
Personalized 177Lu-octreotate peptide receptor 
radionuclide therapy of neuroendocrine tumours: 
preliminary dosimetry, efficacy and safety results from the 
P-PRRT trial
M. Del Prete1,2, F. Arsenault1,2, N. Saighi1,2, L. O. Bouchard1,2, A. 
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Beaulieu1,2, F. A. Buteau1,2, J. M. Beauregard1,2; 1Department of 
Medical Imaging, CHU de Québec - Université Laval, Quebec City, 
QC, CANADA, 2Department of Radiology and Nuclear Medicine, 
Université Laval, Quebec City, QC, CANADA.

Purpose: To report the preliminary results from the prospec-
tive P-PRRT trial (NCT02754297), a phase 2 study in which the 
injected activity (IA) of 177Lu-octreotate is adjusted to deliver a 
prescribed absorbed radiation dose to the kidney. Methods: In 
the P-PRRT trial, eligible patients with progressive and/or symp-
tomatic neuroendocrine tumour (NET) are given a four-cycle 
induction course of 177Lu-octreotate with quantitative SPECT 
(QSPECT)-based dosimetry, during which the prescribed renal 
dose is 23 Gy, with 25-50% reduction in cases of significant hae-
matological or renal impairment. This is delivered by personaliz-
ing IA according to body surface area and glomerular filtration 
rate for the first cycle, and prior cycle renal Gy/GBq for the sub-
sequent cycles. Consolidation and/or maintenance cycles are 
offered to responders only. Radiological (RECIST) and molecular 
response (111In/68Ga-octreotide/octreotate scans) were assessed 
three months after the induction course, in addition to per-PR-
RT molecular response (177Lu-QSPECT/CT). Safety was evaluated 
according to CTCAE. Results: Fifty-two patients underwent 171 
cycles. In 34 patients who completed the induction course, a 
median cumulative IA of 36.1 (range: 6.3-78) GBq was adminis-
tered, which yielded median cumulative kidney and tumourmax 
doses of 22.1 (range: 8.3-24) Gy and 186 (range: 15.2-443) Gy, re-
spectively. Twenty-nine patients (85%) received a personalized 
IA and a cumulative tumourmax dose that were higher than those 
that would have been received under a fixed-IA PRRT regime 
of 7.4 GBq/cycle, representing a median 1.26-fold (range: 0.47-
2.7-fold) increase in tumourmax dose (P<0.0001). In 39 assessable 
patients, the best response was partial in 9 (23%), minor in 14 
(36%), stable disease in 13 (33%), and progressive disease in 3 
(7.7%) patients. In 13 patients with pancreatic NET, 11 (85%) 
had partial/minor response, while the two others (15%) had 
stable disease. Acute and subacute side effects were of grade 
1/2 only, nausea and fatigue being the most frequent, in 33% 
and 31% of patients, respectively. Grade 3/4 subacute toxicities 
were lymphocytopenia in 52% of patients, followed by anae-
mia (7.7%), leukopenia, thrombocytopenia, worsening of liver 
function tests (5.8% each), and neutropenia (3.8%). Grade 3/4 
chronic toxicities were lymphocytopenia (19.0%), anaemia and 
neutropenia (4.8% each). No patient developed significant re-
nal toxicity. Conclusion: As compared to the common fixed-IA 
PRRT regime, personalized PRRT allows to significantly increase 
IA and tumour dose, while controlling renal dose. Personalized 
PRRT yields promising response rates, particularly in patients 
with pancreatic NET, with a favourable safety profile that ap-
pears similar to that of empiric PRRT.

OP-182
The Role Of Adding Somatostatin Analogues To [177Lu]Lu-
Octreotate As A Combination And Maintenance Therapy
A. Yordanova, M. Wicharz, K. Mayer, P. Brossart, M. A. 
Gonzalez-Carmona, C. P. Strassburg, R. Fimmers, M. Essler, H. 
Ahmadzadehfar; University Hospital Bonn, Bonn, GERMANY.

Purpose: Although somatostatin analogues (SSA) and peptide 
receptor radionuclide therapy (PRRT) are validated therapies 
in patients with advanced gastroenteropancreatic neuroendo-
crine tumors (GEP-NETs), it remains unclear whether SSA com-
bined with PRRT or as maintenance therapy can provide pro-
longed survival compared to patients treated with PRRT alone. 
In this retrospective study, we aimed to investigate whether 
there is a survival benefit to adding SSA to PRRT as a combina-
tion therapy and/or maintenance therapy. Subjects and Meth-
ods: The investigation included 168 patients with unresectable 
GEP-NETs treated at the University Hospital Bonn, Germany. The 
patients were divided into two main groups: PRRT with [177Lu]
Lu-Octreotate monotherapy (N=81, group 1) and PRRT plus 
SSA (N=87, group 2) as combined therapy with PRRT and/or as 
maintenance therapy after PRRT. Results: Data for overall sur-
vival (OS) were available from 168 patients, of whom 160 had 
data for progression-free survival (PFS). The median PFS was 27 
months in group 1 vs. 48 months in group 2 (p = 0.012). The 
median OS rates were 47 months in group 1 and 91 months in 
group 2 (p < 0.001). The death-event rates were lower in group 
2 (26%) than in group 1 (63%). SSA as a combination therapy 
with PRRT and/or as a maintenance therapy showed a clinical 
benefit rate (objective response or stable disease) of 95%, which 
was significantly higher than group 1 (79%). Conclusion: SSA as 
a combination therapy and/or maintenance therapy may play a 
significant role in tumor control in patients with GEP-NET who 
underwent a PRRT with [177Lu]Lu-Octreotate.

OP-183
177Lu-DOTATATE Peptide Receptor Radionuclide Therapy; 
Gender Differences in Small Intestinal and Pancreatic 
Neuroendocrine Tumors
U. M. M. Jahn1, U. M. Jahn2, E. Ilan3, M. Sandström3, U. Garske-
Román4, I. Velikyan4, K. Fröss-Baron5, M. Lubberink6, A. Sundin5; 
1Radiology, Uppsala, SWEDEN, 2Radiology and Nuclear Medicine, 
Department of Surgical Sciences, Uppsala University, Uppsala, 
SWEDEN, Uppsala, SWEDEN, 3Radiology and Nuclear Medicine, 
Department of Surgical Sciences, Uppsala University and Medical 
Physics Uppsala University Hoapital, Uppsala, SWEDEN, Uppsala, 
SWEDEN, 4Radiology and Nuclear Medicine, Department of 
Surgical Sciences, Uppsala University and PetCenter, Medical 
Imaging Center Uppsala University Hospital, Uppsala, SWEDEN, 
5Radiology and Nuclear Medicine, Department of Surgical 
Sciences, Uppsala University, Uppsala, SWEDEN, 6Radiology and 
Nuclear Medicine, Department of Surgical Sciences, Uppsala 
University and Medical Physics Uppsala University HoapitL, 
Uppsala, SWEDEN.

Purpouse/Introduction: In a study of patients with small in-
testinal NETs (SI-NETs) (n=25) undergoing 177Lu-DOTATATE pep-
tide receptor radionuclide therapy (PRRT), men required more 
administered activity than women to reach their best response 
(RECIST 1.1) as opposed to patients in a study on pancreatic 
NETs (P-NETs)(n=24). In the present study these findings were 
analyzed in a larger group of patients. Subjects & Methods: 
Among patients undergoing PRRT at Uppsala University Hos-
pital November 2005 to October 2014, data on administered 
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activity, best response (BR) according to RECIST 1.1, percent tu-
mor reduction (RECIST 1.1), weight,height,age and body mass 
index (BMI) were available for 151 SI-NET patients and 82 P-NET 
patients. Cycles of 7.4 GBq 177Lu-DOTATATE were administered 
at 6-8 weeks interval. To achieve BR on CT (RECIST 1.1) SI-NET 
patients required 2-7 cycles while P-NET patients required 2-10. 
After the last therapy cycle the SI-NET patients were followed 
with CT for 4 to 125 months and the P-NET parients for 9 to 132 
months. Results: In the SI-NET group, the percentage tumor re-
duction on CT according to RECIST 1.1 was similar in men and 
women (mean±SD 14.9±14.5% versus 15.3±13.1%, P=0.9). Con-
sistent with previous results in the small patient cohort, men 
with SI-NETs required more administered activity than women 
to reach their best (and similar) response on CT according to 
RECIST 1.1 (mean±SD) 31.7±11.7 GBq versus 27.1±8.8GBq. This 
gender difference was not found in P-NET patients, similar to the 
previous smaller study.In search for possible concurrent factors 
in the SI-NET patients, gender age, lean body mass (LBM), body 
mass index (BMI) and administered activity was tested by using 
multilinear regression.Gender was the most significant factor in 
this test (P=0.04), however, with a very low explanation value 
(R2=0.08). Neither BMI nor weight correlated to the administered 
activity in any analyses. Conclusion: In tis study, we could con-
firm that men require more administered activity than women 
to achieve the same best percentage response on CT according 
to RECIST 1.1, neither BMI nor LBM could explain this gender 
difference.

OP-184
Combined 177Lu-DOTATATE and metronomic capecitabine 
in Gastro-entero-pancreatic Neuroendocrine Tumors with 
high glucose metabolism: preliminary data of a Phase II 
prospective trial.
G. Paganelli1, S. Nicolini1, C. M. Grana2, L. Bodei3, F. Di Mauro1, 
E. Tardelli1, M. Monti1, F. Ferroni1, P. Caroli1, T. Ibrahim1, S. Severi1; 
1IRCCS IRST, Meldola, ITALY, 2IEO European Institute of Oncology, 
Milano, ITALY, 3Memorial Sloan Kettering Cancer Center, New York, 
NY, UNITED STATES OF AMERICA.

Background and purpose: Radiometabolic therapy with 
177Lu-DOTATATE (PRRT) is active and well tolerated in patients 
affected by gastro-entero-pancreatic neuroendocrine tumors 
(GEP-NET). However, GEP-NET are very heterogeneous and pa-
tients with FDG PET positive tumor respond less to PRRT than 
FDG negative ones. In this setting a combination of PRRT and 
a chemotherapy drug such as capecitabine may offer a better 
chance of tumor control. The aim of this prospective phase II 
study was to evaluate the activity and toxicity of 177Lu-DO-
TATATE associated to metronomic capecitabine as radiosensitiz-
er agent, in patients with advanced FDG positive GEP-NET. Pa-
tients and methods: From August 2015 to December 2016, 37 
patients with advanced GEP NET, G1- G2 and G3 with ki67<50%, 
were consecutively enrolled. All patients showed progression 
disease to conventional imaging, positivity to somatostatin re-
ceptor imaging (Rotterdam score >2) and FDG PET positive le-
sions ( SUV> 2.5) . A cumulative activity of 22.2GBq or 27.5GBq of 
177Lu-DOTATATE was administered in five cycles 8 weeks apart, 

according to kidney and bone marrow reserve. All patients per-
formed the dihydropyrimidine dehydrogenase (DPD) test to 
evaluate tolerability to capecitabine, that was administered in 
the inter-cycle period between 177Lu-DOTATATE infusions, with 
a metronomic schedule of 1500 mg/die. According to IRST pro-
tocol all patients who received 1 cycle therapy were evaluated 
for toxicity (CTCAE criteria) while at least 2 cycles were request-
ed for activity. Results: All 37 patients were evaluable for toxicity 
that was predominantly G1/G2, referred to hematological prob-
lems or mucositis and asthenia. Four patients (10.8 %) discontin-
ued after the first cycle for G3/G4 toxicity (2 hematological and 2 
asthenia and vomiting all recovered after capecitabine interrup-
tion), 2 (5.4 %) patients discontinued after the fourth cycle for G3 
toxicity (1 asthenia, 1 thrombocytopenia). Thirty-tree patients 
were evaluable for response to therapy. Of these, 30 completed 
the treatment, 2 stopped after the fourth cycle for toxicity and 
1 after the third for progression disease. The median adminis-
tered activity was 27.5 GBq in 5 cycles. The 3 months response 
has been assessed according to RECIST criteria. Overall response 
was PR in 9 pts (27%), SD in 18 pts (55%) with a DCR of 82%. 
Conclusions: This phase II study showed that the combination 
of 177Lu-DOTATATE and metronomic capecitabine is active and 
well tolerated in GEP-NET patients with aggressive disease (G1-
G3 FDG positive). A randomized trial (LU-CA) comparing stan-
dard 177Lu-PRRT vs 177Lu-PRRT plus metronomic capecitabine 
is ongoing at IRST (Eudract number: 2014-003067-38).

OP-185
Induction PRRT With CAPTEM Chemotherapy in a High-
risk Population of Metastatic Neuroendocrine Neoplasia 
(NEN): Balancing Efficacy With Risk
A. S. Ravi Kumar, J. Ferdinandus, J. Callahan, T. Akhurst, M. S. 
Hofman, A. Iravani, G. Kong, M. Michael, R. J. Hicks; The Peter 
MacCallum Cancer Centre, Melbourne, AUSTRALIA.

Introduction: Recognizing the adverse prognosis of non-G1/
FDG-avid NEN, we intensified our standard Lu-177-DOTA-oct-
reotate (LuTate) peptide receptor radionuclide therapy (PRRT) 
protocol by adding capcitabine/temozolamide (CAPTEM) che-
motherapy in such patients. Capitalising on ‘sink effect’, we also 
selectively use Y-90-DOTA-octreotate (YTate) followed by LuTate 
+/- CAPTEM in patients with bulky disease. We audited the ef-
ficacy and toxicity of this approach. Subjects and methods: 
Patients who received one or more cycles of CAPTEM chemo-
therapy during induction PRRT were identified, and haemato-
logical safety and efficacy were reviewed and correlated with 
other clinical parameters. Results: 35 patients (17 male) fulfilled 
our inclusion criteria, mean age 56 yrs (range 16-78). 30 patients 
(86%) had pancreatic NET’s (of which 26 were grade 2/3). Prior 
systemic therapies included chemotherapy (12) and sunitinib/
everolimus (6). 124 cycles of induction PRRT were administered, 
81 combined with CAPTEM. 108 cycles were LuTate (mean 
8.3GBq) and 16 were Y-Tate (mean 3.2GBq) alone or combined 
with LuTate. By RECIST 1.1 criteria, the disease control rate (DCR) 
was 86%; 2 (6%) CR, 14 (40%) PR, 14 (40%) SD, and 5 (14%) PD. 
Acute grade 3/4 cytopenia (excluding lymphopenia) occurred 
in 19.4% of LuTate cycles vs 37.5% of YTate cycles. Addition of 
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CAPTEM appeared to increase myelotoxicity with YTate (16.7% 
without versus 50% with CAPTEM) but not with LuTate. Grade 
4 thrombocytopenia occurred in 8 cycles (6.5%), with 7 being 
in association with CAPTEM (including 3 with YTate). There was 
one febrile neutropenia (urological sepsis), and two bleeding 
episodes requiring transfusion support. At three months, there 
was no persistent G4 cytopenia, two G3 neutropenia, and one 
G3 thrombocytopenia. At median follow-up of 18.5 months 
(range 9-50), 4/35 patients (11.4%) developed myelodysplasia 
(3), or acute leukaemia (1). All had also received YTate at some 
stage during therapy. Baseline GaTate PET and other parameters 
(spleen SUVmax/mean/volume, liver volume, liver metastatic 
burden, volume of bony metastatic disease, liver synthetic func-
tion, baseline cytopenias) were not clearly predictive of toxicity 
but limited by the small sample size. Conclusion: In this patient 
cohort with adverse prognostic factors, PRRT plus CAPTEM che-
motherapy achieved a high DCR but with greater myelotoxicity 
than generally seen with PRRT alone. The combination of YTate 
and CAPTEM appears particularly toxic and should be avoided 
or reserved for patients otherwise at highest risk of disease-re-
lated mortality. The combination of PRRT with alkylating che-
motherapy (temozolamide) may increase the risk of myelodys-
plasia and warrants careful observation in ongoing trials of this 
combination. 
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OP-186
Adrenal Tracer Uptake by 18F-FDOPA PET/CT in Patients 
with Pheochromocytoma and Disease Controls
W. Noordzij, A. Glaudemans, M. Schaafsma, R. Slart, A. van Beek, 
M. Kerstens; UMCG, Groningen, NETHERLANDS.

Purpose: (1) To determine reference maximum Standardized 
Uptake Values (SUVmax) values for normal adrenal 18F-DOPA 
tracer uptake. (2) To determine the optimal diagnostic approach 
for pheochromocytoma localization by using 18F-DOPA SUVmax 
across a series of cut-off points: the affected adrenal gland (in-
ter-individual analysis), the difference in SUVmax between the 
affected adrenal gland and the contralateral normal adrenal 
gland (intra-individual analysis), or a combination of these two. 
Subjects and methods: All patients with histologically con-
firmed pheochromocytoma diagnosed between November 
2009 and December 2017 were retrospectively analysed. Only 
those patients who underwent an 18F-FDOPA PET/CT-scan for 
localization purposes before adrenalectomy, were included for 
further analysis. The disease control group consisted of patients 
who underwent 18F-FDOPA PET/CT for other indications, and 
who had no genetic susceptibility for developing a pheochro-
mocytoma. SUVmax of a volume of interest surrounding the adre-
nal glands was determined on EARL reconstructed images. Re-
ceiver operating characteristic (ROC) analysis was performed for 
adrenal gland SUVmax, and intra-individual difference in SUVmax 
between affected and normal adrenal gland. In addition, binary 

logistic regression was performed for ROC analysis of the com-
bined parameters. Results: In total, 49 histologically confirmed 
pheochromocytomas were diagnosed in 47 patients, and 217 
disease control patients were identified. In the disease control 
group, no differences between the SUVmax of left and right adre-
nal glands were observed, and uptakes in both adrenal glands 
correlated significantly with each other (r=0.865, p<0.001). Me-
dian (range) adrenal gland SUVmax in pheochromocytomas and 
in the disease control group was 14 (2.2-50) and 3.1 (1.1-6.6), re-
spectively (p<0.001). ROC analysis revealed 91% sensitivity and 
84% specificity at a SUVmax cut-off value of 4.1 (area under the 
curve (AUC)=0.934), and 93% sensitivity and 96% specificity at 
an intra-individual SUVmax difference between the affected and 
normal adrenal gland of 1.0 (AUC=0.977). The combination of 
both variables slightly increases the AUC to 0.983. Conclusions: 
18F-FDOPA PET/CT distinguishes pheochromocytoma from nor-
mal adrenal glands with the highest diagnostic accuracy when 
combining the SUVmax of the affected adrenal gland with 
the difference in SUVmax between affected and normal adrenal 
gland.

OP-187
Comparison of 68Ga-DOTA-JR11 PET/CT with (dosimetric) 
177Lu-DOTA-JR11 SPECT/CT in patients with metastatic 
neuroendocrine tumors undergoing peptide receptor 
radionuclide therapy
S. Krebs1, J. O’Donoghue1, E. Biegel1, B. J. Beattie1, D. Reidy1, L. 
Bodei1, W. A. Weber1,2, N. Pandit-Taskar1; 1Memorial Sloan Kettering 
Cancer Center, New York, NY, UNITED STATES OF AMERICA, 
2Technical University of Munich, Munich, GERMANY.

Purpose/Introduction: 68Ga-DOTA-JR11 and 177Lu-DOTA-JR11 
are a new pair of somatostatin receptor antagonists for imaging 
and therapy of somatostatin receptor positive tumors. The aim 
of this study was to compare tumor uptake of 68Ga-DOTA-JR11 
and 177Lu-DOTA-JR11 in order to determine if PET imaging with 
68Ga-DOTA-JR11 could predict uptake of 177Lu-DOTA-JR11. Sub-
jects & Methods: As part of a prospective clinical trial, 19 pa-
tients with metastatic neuroendocrine tumors underwent both, 
pre-therapeutic whole-body 68Ga-DOTA-JR11-PET/CT imaging 
(acquisition 60-70 minutes postinjection; 173 MBq (median) 
68Ga-DOTA-JR11) and dosimetry with 177Lu-DOTA-JR11 SPECT/CT 
(1940 MBq (median) 177Lu-DOTA-JR11). Volumes of interest were 
placed over up to 6 68Ga-DOTA-JR11 avid lesions (uptake greater 
than liver). Standardized uptake values (SUVmax, SUVmean, SU-
Vpeak) were measured on 68Ga-DOTA-JR11 PET. Additionally, tar-
get-to-normal tissue ratios (TNR spleen/liver) were calculated. 
The same lesions were identified on the dosimetry study and the 
same parameters calculated on the SPECT/CT images acquired 
18-24 h post-injection. For a subset of lesions tumor-absorbed 
dose per injected activity (D/A0) was calculated using planar 
imaging for 7 days to determine the clearance of the activity 
from the lesions. Results: A total of 85 lesions were analyzed. On 
68Ga-DOTA-JR11 PET/CT, median SUVpeak was 9.74 (1.18-82.44), 
TNR spleen 6.53 (1.02-47.64) and TNR liver 10.25 (1.31-99.08). On 
177Lu-DOTA-JR11 SPECT/CT, SUVpeak was 40.75 (4.87-256.7), TNR 
spleen 4.09 (0.26-74.83) and TNR liver 23.23 (2.07-104.48). SUVs 
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and tumor-to-organ ratios on PET and SPECT were significantly 
correlated (p<0.001), but the degree of correlation was modest 
with Spearman correlation coefficients ranging from 0.41-0.53. 
Mean absorbed dose (± SD) was 6.46 (±4.03) Gy/GBq (41 le-
sions). Correlation of SUVpeak to absorbed dose (Gy/GBq) was 
modest r=0.38, p<0.0157. Subgroup analyses showed a better 
correlation for lesions with SUVpeak on PET of > 10 (r=0.5056) 
than for lesions with a lower SUVpeak (r=0.0803). Nevertheless, 
in all patients, the lesion peak uptake ratio for 177Lu-DOTA-JR11 
vs 68Ga-DOTA-JR11 was high, even in those with low uptake 
on PET (SUV ≤ 10) a ratio of 7.7±5.39 was noted. Discussion/
Conclusion: SUVpeak and tumor-to-normal-tissue-ratios deter-
mined on 68Ga-DOTA-JR11 PET correlate with 177Lu-DOTA-JR11 
on SPECT. Though variation is noted, high lesion uptake of 177Lu-
DOTA-JR11 is seen, even in patients with low uptake on 68Ga-
DOTA-JR11 PET, probably related to the higher affinity of 177Lu-
DOTA-JR11 for somatostatin receptors. These findings support 
the feasibility of its use as diagnostic/therapeutic pair for patient 
selection and PRRT and that low uptake should not preclude 
patients from treatment with 177Lu-DOTA-JR11.

OP-188
68Ga-DOTATOC PET Uptake in Non-Functioning Pituitary 
Adenomas -A Longitudinal Case-Controlled Pilot Study
A. Tjörnstrand1,2, K. Heurling3, M. Schöll3, P. Gjertsson4,5, J. 
Himmelmann5, O. Itsenko5, O. Ragnarsson1,6, H. Filipsson Nyström1,6; 
1Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, SWEDEN, 2Department of Radiology, 
Sahlgrenska University Hospital, Göteborg, SWEDEN, 3Wallenberg 
Centre for Molecular and Translational Medicine, Institute of 
Neuroscience and Physiology, University of Gothenburg, Göteborg, 
SWEDEN, 4Institute of Medicine, Sahlgrenska Academy, University 
of Gothenburg, Göteborg, SWEDEN, 5Department of Nuclear 
medicine, Sahlgrenska University Hospital, Göteborg, SWEDEN, 
6Department of Endocrinology, Sahlgrenska University Hospital, 
Göteborg, SWEDEN.

Introduction: Magnetic resonance imaging (MRI) is an excel-
lent diagnostic tool for the detection of lesions in the pituitary 
gland. However, since MRI only provides morphological infor-
mation, small hormone secreting tumors may be difficult to de-
tect. 68Ga-DOTATOC PET, targeting the somatostatin receptors 
(SSTR), has successfully been used for diagnosing neuroendo-
crine tumors. Pituitary tumor cells also express SSTR, enabling 
visualization using 68Ga-DOTATOC PET. So far, this technique 
has however not been evaluated in pituitary tumors, likely be-
cause normal pituitary cells also harbors SSTR. Our aim was to 
systematically assess the role of 68Ga-DOTATOC PET in the man-
agement of pituitary adenomas. Materials and methods: This 
was a longitudinal study of nine patients with non-function-
ing pituitary adenoma (NFPA) examined with 68Ga-DOTATOC 
PET/ CT pre- and post-operatively. Thirteen healthy controls 
were also included. The PET-examinations were performed as 
a 0-45 minutes dynamic list mode scan. A 1.5 T T1 MRI of the 
pituitary was performed for co-registration. Tracer uptake was 
analyzed in manually outlined volumes of the tumor as well as 
in the five hottest voxels in the pituitary region. Data from the 

35-45 minute frames were chosen for the statistical analysis. The 
Mann-Whitney U-test was used to compare 68Ga-DOTATOC up-
take in the patients and controls. Here we report the pre-op-
erative data. Results: The median Standardized uptake value 
(SUV)max in the hottest five voxels after 45 minutes was 3.67 
(interquartile range 3.12-8.37) in patients compared to 13.20 
(12.19-13.55) in controls (P=0.0043). In the manually drawn vol-
ume of interest (VOI), the median SUVmax was 3.89 (3.42-8.53) 
in patients and 14.06 (12.48-15.85) in the controls (P=0.0026). 
ROC-analysis showed an area under the curve of 0.85 for the 
hottest five voxels (P=0.0056), and 0.87 for the manually out-
lined VOIs (P=0.0037). Sensitivity was 78% and specificity was 
92% for both VOI definitions. Conclusion: This is the first study 
evaluating NFPA pathology with 68Ga-DOTATOC PET. Our prelim-
inary results revealed a statistically different functional 68Ga-DO-
TATOC tracer uptake between NFPA and normal pituitary gland. 
This is an important step forward in the diagnostic workup for 
tumor verification and localization.

OP-189
Dual tracer 68Ga-DOTATOC and 18F-FDG PET/CT for risk 
stratification in pancreatic neuroendocrine neoplasms
P. Mapelli1,2, M. Salgarello3, S. Partelli1,4, F. Muffatti4, S. Pasetto3, P. 
Rancoita5, L. Gianolli2, M. Falconi1,4, M. Picchio1,2; 1Vita-Salute San 
Raffaele University, Milan, ITALY, 2Nuclear Medicine Department, 
IRCCS San Raffaele Scientific Institute, Milan, ITALY, 3Nuclear 
Medicine Department, Sacro Cuore Don Calabria Hospital, Negrar, 
ITALY, 4Pancreatic Surgery Unit, Pancreas Translational & Clinical 
Research Centre, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
5University Centre of Statistics in the Biomedical Sciences, Vita-
Salute San Raffaele University, Milan, ITALY.

Introduction: Combined 18F-FDG and 68Ga-DOTA-peptides 
PET/CT are commonly used for a better characterization of tu-
mour heterogeneity in metastatic pancreatic neuroendocrine 
tumours (PanNENs). The use of these combined modalities is 
still controversial. The present study aims to assess the prog-
nostic role of 18F-FDG and 68Ga-DOTA-TOC for risk stratification 
in localized PanNETs. Subjects and methods: 45 patients with 
localized PanNENs undergoing both 18F-FDG and 68Ga-DOTA-
TOC PET/CT prior surgery were included in the analysis, retro-
spectively. Two expert nuclear medicine physicians evaluated 
PET images. SUVmean and SUVmax, metabolic tumour volume 
(MTV) and tumour lesion glycolysis (TLG) for FDG and DOTA-
TOC tumour volume (DOTATOC-TV) and tumour lesion (DOTA-
TOC-TL) have been derived for both scans. ROC curves were 
used to investigate the performance of PET-derived parameters 
in predicting tumor status. Logistic regression analysis was used 
to assess whether PET parameters categorized with optimal 
cut-off could predict the corresponding tumor characteristic. 
Results: 14 patients had G1, 28 G2 and 3 had G3 PanNEN, ac-
cording to 2010 WHO classification. Mean lesion diameter was 
39 mm (range: 8-200). Considering 18F-FDG PET/CT, SUVmax, 
SUV mean, MTV and TLG could discriminate between pT1/pT2 
PanNEN versus pT3/pT4. Cut-off thresholds and correspondent 
sensitivities and specificities were 3.45, 66.7% and 73.9% for SU-
Vmean (p=0.119), 7.45, 61.1% and 87% for SUVmax (p=0.0028), 
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8.95, 66.7% and 91.3% for MTV (p=0.0007) and 32.4, 66.7% and 
87% for TLG (p=0.0011). SUVmax and MTV were predictive for 
distant metastases (threshold: 7.45 and 8.9, respectively; equal 
sensitivity and specificities of 71.4 and 73.5%, respectively 
(p=0.357)). Regarding 68GaDOTATOC PET/CT, DOTATOC-TV 
and DOTATOC-TL were predictive for differentiating pT1/pT2 
PanNENs versus pT3/pT4. Cut-off threshold and correspondent 
sensitivity and specificity were 37.75, 70% and 79.2% for DOTA-
TOC-TV (p=0.0018) and 1088.4, 60% and 91.7% for DOTATOC-TL 
(p=0.0012). DOTATOC-TL was predictive for distant metastases 
(threshold: 1088.4; p= 0.0258), with 71.4% sensitivity and 75.7% 
specificity. 12 patients had lymphnodal involvement at histo-
logical examination, 68Ga-DOTATOC PET/CT resulted positive in 
5/12 (41.6%). Multivariate analysis showed 68Ga-SUVmean and 
DOTATOC-TL as the only predictors for lymphnodal involvement 
with a threshold, sensitivity and specificity of 17.5, 66.6% and 
75% (p=0.0172) for 68Ga-SUVmean and 347.76, 75% and 60.7% 
(p=0.0466) for DOTATOC-TL. Conclusion: In localized PanNENs, 
PET-derived parameters obtained from combined 18F-FDG 
PET/CT and 68Ga-DOTATOC have a prognostic role for risk strat-
ification. The dual tracer approach can be reliably considered 
as a support for tailored treatment approaches, by identifying 
patients with localized PanNENs that might benefit from neoad-
juvant treatment strategies and tighter follow-up.

OP-190
Detection of insulinoma using Glucagon-like peptide-1-
receptor imaging with 99mTc-EDDA-HYNIC-exendin-4
K. Senica1, A. Tomazic1, A. Skvarca1, R. Mikolajczak2, B. Janota2, 
P. Kolenc Peitl1, L. Lezaic1; 1University Medical Centre Ljubljana, 
Ljubljana, SLOVENIA, 2Polatom, Otwock, POLAND.

Background and aim: Most insulinomas are solitary and be-
nign. They are rather small in size, typically less than 1,5 cm, and 
therefore accurate preoperative localization is of paramount im-
portance, since the definite therapy is pancreas-sparing surgery 
to preserve exo-endocrine function. In about 10% of insulino-
mas, conventional imaging (CT, EUS, MRI, somatostatin receptor 
scintigraphy) are negative. Glucagon-like peptide-1 receptors 
(GLP-1R) were found to be expressed in virtually 100% of be-
nign insulinoma cases. The aim of this study was to evaluate 
GLP-1R imaging with the use of 99mTc-EDDA-HYNIC-exendin-4 
in localization of insulinoma, where conventional imaging was 
negative or inconclusive. Materials and methods: Whole-body 
GLP-1R SPECT/CT was performed 4-hours after administration 
of 99mTc-EDDA-HYNIC-exendin-4 in patients with suspected in-
sulinoma and negative or inconclusive conventional imaging 
(CT/ /EUS/MRI/SRS). Blood pressure and glucose values were 
monitored at several time points. The results of GLP-1R scintigra-
phy were evaluated by experienced nuclear medicine physician 
and the diagnostic performance analysed using histopathology 
as the gold standard. Results: Seven patients (all women, mean 
age 60 years) were enrolled in our study. In all focal uptake in 
pancreas (3 in the body, 3 in the tail and 1 in the neck) was 
found and surgery performed. Histopathology confirmed insu-
lin-producing neuroendocrine tumors (G1 and G2). Thus, sen-
sitivity and specificity of GLP-1R scintigraphy were assessed to 

be 100%. Conclusion: In our experience GLP-1R imaging with 
the use of 99mTc-EDDA-HYNIC-exendin-4 is an efficient diagnos-
tic modality in localization of insulinomas, esspecially where the 
results of available conventional imaging are inconclusive.

OP-191
Comparison evaluation of the diagnostic potential of PET/
MRI and PET/CT using mIBG-Iod-124 in neuroendocrine 
and neuroectodermal tumors
A. Örnek1, W. Jentzen1, L. Umutlu1, N. Unger1, J. Kirchner2, M. 
Ruhlmann2, K. Herrmann1, V. Ruhlmann1; 1University Hospital, 
Essen, GERMANY, 2University Hospital, Düsseldorf, GERMANY.

Purpose:To compare the diagnostic potential of PET/MRI and 
PET/CT using mIBG-Iod-124 in neuroendocrine and neuroecto-
dermal tumors Methods: A total of 20 patients (12 m, 8 w, age 
53±16 y) with histopathologically confirmed pheochromocy-
toma (n=15), paraganglioma (n=2) and ganglioneuroblastoma 
(n=3) underwent both a whole-body contrast-enhanced PET/
CT and PET/MRI approximately 1 day after injection of 48±9 
MBq mIBG-Iod-124. Image analyses included the detection and 
delineation capacity of malignant lesions. Morphological com-
ponents: transversal maximal tumor diameter and conspicuity 
(4-point scale (not visible=0 - high contrast=3)). PET images: 
tumor conspicuity (4-point scale), SUVmax and SUVmean us-
ing VOI technique. Results: 58 malignant mIBG-positive lesions 
(peritoneal and mesenteric n=22, bone n= 15, lymph node n= 
8, liver n=8, lung n=2 pleural space n=2, adrenal n=1) were de-
tected with both PET/CT and PET/MRI with strongly positive 
correlated mean SUVmax (18.3±11.4 vs. 17.5±9.8; Pearson`s 
correlation r=0.84) and SUVmean (12.1±7.7 vs. 11.1±6.7; r=0.91). 
Comparable high lesion conspicuity in the PET component of 
PET/CT (2.9±0.4) and PET/MRI (2.9±0.3; p=0.46) could be as-
sessed with significant higher lesion conspicuity in MRI (2.8±0.6) 
compared to CT (2.6±0.8; p=0.01). On both imaging modalities 
tumor delineation of the most lesions was successful, but two 
small lung lesions were not visible on MRI and five osseous me-
tastases could not be assessed on CT, but showed an unequiv-
ocal hyperintensity on MRI. Conclusions: Integrated mIBG-Iod-
124-PET/MRI shows high potential as diagnostic procedure in 
neuroendocrine and neuroectodermal tumors with in compar-
ison to PET/CT comparable detection rate and high lesion con-
spicuity in PET. A significant higher lesion conspicuity could be 
found in MRI compared to CT. PET/MRI may serve as a powerful 
alternative to PET/CT.

OP-192
Significance of Quantitative Analysis on pre-operative 
68Ga-DOTATOC PET/CT in Paraganglioma and 
Pheochromocytoma: First Experience
J. Kim, J. Paeng; Seoul National University Hospital, Seoul, KOREA, 
REPUBLIC OF.

Introduction: Studies have been reported that histologic and 
biochemical factors have prognostic utilities in Paraganglioma 
(PGL) and Pheochromocytoma (PCC). In this study, we evalu-
ated quantitative indexes of pre-operative 68Ga-DOTATOC PET/



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S66

CT of PGL and PCC and searched correlation with other known 
prognostic factors; anatomic volume, histopathologic (PASS; 
Pheochromocytoma of Adrenal gland Scaled Score and Ki-67), 
and biochemical factors. Subjects & Methods: Thirteen pa-
tients diagnosed as PGL or PCC were retrospectively enrolled. All 
patients underwent biochemical laboratory test (24-hour urine 
vanillymandelic acid (VMA), epinephrine (EPI), norepinephrine 
(NE), dopamine (DA), and plasma/urine normetanephrine (NM) 
and metanephrine (MN)) and 68Ga-DOTATOC PET/CT before 
surgery. Metabolic tumor volume (MTV) of each lesion with in-
creased DOTATOC uptake on PET/CT was analyzed. Moreover, 
we performed macroscopic and histopathologic evaluations of 
resected lesions. Results: Seven patients were diagnosed with 
PGL and 6 patients were diagnosed with PCC; Total 17 lesions 
were pathologically confirmed. Comparing with histopatho-
logic data, MTV was significantly correlated with anatomical 
volume (mL), PASS, and Ki-67 (%) of resected lesions (volume; 
r = 0.620, P = 0.01, PASS; r = 0.630, P = 0.01, Ki-67; r = 0.650, 
P = 0.01). Moreover, MTV exhibited significant correlation with 
urine VMA (r = 0.910, P < 0.01), EPI (r = 0.630, P = 0.03), NE (r = 
0.636, P = 0.03), DA (r = 0.789, P < 0.01) and plasma/urine NM 
level (plasma; r = 0.562, P =0.04, urine; r = 0.757, P < 0.01). On 
the other hand, plasma/urine MN did not show any correlation 
with MTV (plasma; r = 0.358, P = 0.20, urine; r = 0.409, P = 0.15). 
Finally, MTV and anatomical volume were the major factor for 
biochemical and functional status in multivariable analysis. (all 
P < 0.01). Conclusion: This is the first experience reporting MTV 
of 68Ga-DOTATOC PET/CT is strongly related to both anatomical 
volume and biochemical function of the lesions, limited to PGL 
and PCC. Through the study, we suggest that DOTATOC uptake 
analysis with morphologic volume has potential to evaluate ma-
lignancy and estimate risk factor. Further study with a large co-
hort is warranted regarding prognostic significance of 68Ga-DO-
TATOC PET/CT in PGL and PCC.

OP-193
Comparison of 68Ga-DOTANOC PET/CT, 131I-MIBG SPECT/
CT and conventional imaging in uncommon primary and 
metastatic paragangliomas
S. Arora, A. Passah, M. Tripathi, C. Bal, R. Kumar; All India Institute 
of Medical Sciences, New Delhi, INDIA.

Purpose: To compare the diagnostic accuracy of 68Ga-DOTA-
NOC PET/CT, 131I-MIBG SPECT/CT and conventional imaging 
(CIM) in patients with uncommon primary and metastatic para-
gangliomas. Material and methods: Total 90 patients (Mean 
age: 35.7±14.6 years; Male-40/Female-50) with known or sus-
pected paraganglioma were prospectively included. All patients 
underwent 68Ga-DOTANOC PET/CT and 131I-MIBG scan within 2 
weeks of each other. Histopathology and/or clinical/imaging 
follow up (minimum-6 months) were used as reference stan-
dard. Results: In 90 paraganglioma patients, a total of 152 le-
sions (115 primary and 37 metastatic lesions) were evaluated. 10 
patients (11%) had paraganglioma lesions at uncommon sites. 
15 patients (16%) had metastatic involvement (including re-
gional lymph nodes, lung, liver and skeletal metastases). Lymph 
node metastases were noted in 11, skeletal in 8, lung in 3 and 

liver in 1 patient. On lesion wise analysis 68Ga-DOTANOC PET/CT 
was positive in 132 and negative in 20 lesions. Among these 131 
were true positive, 1 false positive, 3 false negative and 17 true 
negative with overall sensitivity of 97.7%, specificity of 94.4%, 
PPV of 99.2%, NPV of 85%. 131I-MIBG planar was positive in 44 
lesions with sensitivity of 32.85% and SPECT/CT in 50 lesions 
with sensitivity of 37.3%. Comparable conventional imaging 
was true positive for 115 lesions where as falsely negative for 
19, showing sensitivity of 85.2%. On a lesion wise comparison 
PET/CT was superior to 131I-MIBG SPECT/CT and CIM (P<0.0001). 
Among patients with uncommon sites of paraganglioma in-
volvement (11 lesions, including 5 mediastinal, 1 tracheal, 1 ster-
num, 2 urinary bladder, 1 vaginal and 1 pararectal), all patients 
were correctly identified with 68Ga-DOTANOC PET/CT, however 
MIBG scintigraphy could pick up only 2/11 lesions (18%). Only 
one patient had MIBG positive uncommon site of involvement 
(mediastinal mass with sternal lesion). Among 15 patients with 
metastatic involvement, 53 lesions including (16 primary sites 
and 38 metastatic sites) were evaluated. 68Ga-DOTANOC PET/CT 
was true positive for 51 lesions, one false positive and one false 
negative with overall sensitivity of 98%. However, MIBG scintig-
raphy showed significantly lower sensitivity of 34% for planar 
and 40% for SPECT/CT in this group of patients. Conventional 
imaging showed sensitivity of 75% in this group. PET/CT was 
superior to 131I-MIBG SPECT/CT and CIM in this group of patients 
(P<0.0001). Metastatic paraganglioma patients were screened 
for respective radionuclide therapy based on diagnostic imag-
ing results. Conclusion: 68Ga-DOTANOC PET/CT showed high 
diagnostic accuracy in patients with uncommon primary and 
metastatic paraganglioma patients.
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OP-194
Usefulness of simultaneous FDG PET/MRI for assessing 
therapeutic response in pyogenic spondylodiscitis - 
prospective pilot study
E. Kong1, I. Jeon1, C. Hong2; 1Yeungnam Univ. Hospital, Daegu, 
KOREA, REPUBLIC OF, 2Catholic University of Daegu, Gyeongsan, 
KOREA, REPUBLIC OF.

Background: Although MRI is highly sensitive and specific for 
detection of pyogenic spondylodiscitis, MRI is of limited value 
in reassessing effectiveness of antibiotic treatment. In addition, 
FDG has high sensitivity and specificity for detection of osteo-
myelitis. Although, limited data, FDG PET is considered more 
promising in assessing therapeutic response than MRI. The ob-
jective of the study was to determine if FDG PET/MRI can as-
sess the response of patients with pyogenic spondylodiscitis to 
antibiotic treatment in a clinically useful time frame. Methods: 
From Jan to Dec in 2017, patients with diagnosed of pyogen-
ic spondylodiscitis were prospectively included. Patients were 
treated with parenteral antibiotics for more than 3 weeks and 
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then scanned with integrated PET / MR machine. The patients 
were divided into responder and non- responder according to 
clinical symptom and blood test (ESR & CRP). PET/MR results 
were compared to the final clinical diagnosis and follow-up data. 
Results: Twenty-four patients (65.8 y-o, 16 males) with diagno-
sis of pyogenic thoraco-lumbar spondylodiscitis were enrolled 
and 31 examinations were taken. Nine non-responders were 
identified, 7 of them were added to responder after additional 
treatment. Finally, 9 non- responders and 22 responders were 
registered. All of the patients were controlled with antibiotic 
therapy, and there was no recurrence during the follow-up peri-
ods at least 3 months. Non-responders had sustained elevations 
of ESR (74.11±30.84 vs 48.45±29.77 mmHg), CRP (3.25±3.18 vs 
1.04±1.53 mg/dL), and SUVmax (6.61±1.17 vs 3.89±1.18) com-
pared to responders (p < 0.05). There was difference in FDG dis-
tribution between non-responder and responder. Responders 
showed limited FDG uptake around endplate and disc space 
whereas the non-responder showed widespread uptake over 
the vertebral body. On the other hand, diagnostic MRI findings 
of bone marrow edema, destruction of the affected vertebrae 
and contrast enhancement pattern were not different between 
2 groups. Conclusion: FDG PET/MRI could be helpful to de-
termine the end of parenteral antibiotic therapy and pattern 
of activity is critical to distinguishing between responders and 
non-responders.

OP-195
A Radiomic approach for successful distinction of infection 
versus inflammation in patients treated with reparative 
orthopaedic surgery: a pilot study
N. D’Amico1, P. Gandolfo1, G. Valbusa1, E. Grossi2, D. Fazzini1, G. 
Calori3, M. Colombo3, S. Papa1; 1Centro Diagnostico Italiano S.p.A, 
Milan, ITALY, 2Bracco Imaging S.p.A, Milan, ITALY, 3ASST-G. Pini- CTO, 
Milan, ITALY.

Purpose/Introduction: The purpose of this pilot study is to as-
sess the value of PET in differentiating infection from inflamma-
tion in patients with joint prosthesis implant (JP) or post-trau-
matic synthesis interventions (SI) using a Radiomic approach. 
Due to this new algorithm for patients affected by inflammation, 
a frequent cause of false positives, FDG PET CT images could 
avoid unnecessary bone resections, prosthetic components ex-
plants and use of antibiotic spacers. Subjects & Methods: 29 
Patients (11 women, 18 men) with JP or SI were included in the 
study. All patients were treated surgically to remove suspicious 
areas identified by FDG PET CT as possible foci of infection or 
inflammation. MicroDTTect features a patented processing 
antibiofilm compound (dithithreitol, DTT), that allows to dis-
lodge bacteria embedded in biofilms, without affecting their 
viability and coltural examination. MicroDTTect closed system 
was used to collect and process removed tissues. Based on this, 
patients were assigned to the inflammation or infection class. 
FDG PET CT Image analysis consisted in a first semi-automatic 
segmentation step carried out by an expert nuclear medicine 
physician on FDG SUV images. Segmentation was done using 
the level tracing effect module, which defines an outline where 
the pixels all have the same background value as the current 

background pixel. A SUV over 3 g/ml was considered an indica-
tor of suspicious uptake and the SUV of the analysed areas was 
included in further analysis. Intensity, shape and texture-based 
image features were calculated on segmented regions by using 
the PyRadiomics software. Totally 196 features were calculated 
from CT and PET images for each patient. Feature selection was 
carried out using a custom genetic algorithm. Features subsets, 
with sizes ranging from 2 to 5, were scored by their classifica-
tion accuracy using 3 different machine learning (ML) systems: 
kNN, LDA and NaiveBayes classifier (NB). Models validation was 
carried out by leave-one-out and, additionally, by 5- and 10-fold 
cross-validation (20 repetitions). Results: 16 out the 29 patients 
were positive at the post-surgery bacterial isolation test. For the 
remaining 15 inflammation was diagnosed. The best diagnos-
tic performance was obtained analysing 4 features, comprising 
one CT-based and three PET-based features, using the NB clas-
sifier with average accuracy of 92% in the three validation tests. 
Discussion/Conclusions: This pilot study suggested that ML 
systems applied to Radiomic data from FDG PET and CT can dis-
criminate bone infection from inflammation. Selected features 
confirm that the two imaging techniques provide complemen-
tary information.

OP-196
EARL-Standardized 18F-FDG PET/CT Quantification in 
Suspected Prosthetic Heart Valve Endocarditis
L. E. Swart1, A. Gomes2, A. M. Scholtens3, B. Sinha2, W. Tanis4, 
M. G. E. H. Lam5, M. J. van der Vlugt6, S. A. F. Streukens7, E. H. J. 
G. Aarntzen6, J. Bucerius7, S. van Assen2, C. P. Bleeker-Rovers6, P. 
van Geel2, G. P. Krestin1, J. P. van Melle2, J. W. Roos-Hesselink1, R. 
H. J. A. Slart2, A. W. J. M. Glaudemans2, R. P. J. Budde1; 1Erasmus 
University Rotterdam, Rotterdam, NETHERLANDS, 2University 
Medical Center Groningen, Groningen, NETHERLANDS, 3Meander 
MC, Amersfoort, NETHERLANDS, 4HagaHospital Heart Center, The 
Hague, NETHERLANDS, 5University Medical Center Utrecht, Utrecht, 
NETHERLANDS, 6Radboud University Medical Center, Nijmegen, 
NETHERLANDS, 7Maastricht University Medical Center, Maastricht, 
NETHERLANDS.

Introduction: 18F-Fluorodeoxyglucose (FDG) Positron-Emission 
Tomography/Computed Tomography (PET/CT) was recently 
introduced as a new tool for the diagnosis of prosthetic heart 
valve endocarditis (PVE). Quantification of FDG uptake has 
mostly been non-standardized in previous literature, which re-
sulted in widely spread standardized uptake values (SUV) and 
diagnostic thresholds. The aim of this study was to determine 
a diagnostic cut-off using a standardized measurement meth-
od on EARL-accredited (EANM Research Ltd.), calibrated recon-
structions. Subjects & methods: From a larger multicentre 
retrospective study comprising 160 patients who underwent 
PET/CT for suspicion of PVE, 111 patients who had a scan with 
EARL-accredited reconstructions were included. Quantitative 
analyses were performed by two experienced observers blind-
ed to all clinical data. The maximum SUV (SUVmax) was measured 
in an automated VOI using a 40% threshold isocontour, while 
the SUV ratio was calculated by dividing the SUVmax by the mean 
SUV in the blood pool of the descending aorta. Based on a bi-
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nomial regression model of positive or negative confounders, 
scans that had visually been interpreted as false positive or false 
negative due to low inflammatory activity at time of imaging 
(CRP<40mg/L) or prior use of surgical adhesives (i.e. BioGlue), re-
spectively, were excluded. Residual myocardial FDG uptake was 
not a confounding factor in this study thanks to patient prepa-
ration with a 24h low-carbohydrate diet and a >6h fast. A final 
diagnosis of PVE was determined by expert team consensus 
based on all clinical data and follow-up. Results: After exclusion 
of possible confounders, 64 EARL-standardized scans remained 
that had been acquired in 30 patients with a definite final diag-
nosis of PVE, and in 34 patients without PVE. The mean SUVmax in 
the PVE group was 5.3±1.6 versus 3.0±0.6 in the no-PVE group 
(p<0.001). The mean SUVratio in the PVE and no-PVE group was 
3.2±0.8 and 1.7±0.3, respectively (p<0.001). SUVratio was the most 
reliable diagnostic predictor, with an optimal cut-off of 2.0 (sens. 
100%/spec. 91%/PPV 91%/NPV 100%/AUC 0.99). A SUVratio of 2.6 
had a specificity and PPV of 100% for PVE. Conclusion: Stan-
dardized quantification on EARL-accredited reconstructions is a 
reliable diagnostic tool in the assessment of perivalvular FDG 
uptake in patients suspected of PVE. In patients with sufficient 
inflammatory activity for a diagnostic PET/CT (CRP≥40mg/L) 
and without prior use of FDG-avid surgical adhesives, a SUVratio 
of 2.0 was a 100% sensitive and 91% specific predictor of PVE, 
while a SUVratio of 2.6 or higher was 100% specific for PVE.

OP-197
Comparison of 99mTc-HMPAO-leukocyte scintigraphy and 
18FDG-PET-TDM for diagnosis and therapy monitoring of 
skull base osteomyelitis
P. Vion, B. Verillaud, F. Paycha, A. Benada, P. Vironneau, G. El-Deeb, I. 
Peretti, P. Herman, L. Sarda-Mantel; APHP Hôpital Lariboisière, Paris, 
FRANCE.

Introduction: Skull base osteomyelitis (SBO) is a rare but life 
threatening disease observed in elderly diabetic patients, with 
high risk of recurrence, and difficult therapeutic management. 
CT and MRI are accurate for the diagnosis but not for the ther-
apeutic response assessment. Some studies pointed out the 
usefulness of 99mTc-HMPAO-Leucocyte-Scintigraphy (LS) for 
initial diagnosis and treatment response assessment in SBO. 
18FDG-PET/CT is highly sensitive in detecting inflammation and 
infection, with a better spatial resolution than LS, but has never 
been evaluated in skull base osteomyelitis. The aim of this study 
was to compare 18FDG-PET/CT and LS for i) initial diagnosis 
and ii) healing confirmation in SBO. Subjects & methods: We 
retrospectively reviewed from February 2014 to October 2016 
all patients (n=12) with confirmed SBO (osteolysis on CT) who 
underwent LS and 18FDG-PET/CT twice, at initial diagnosis and 
after six weeks of antibiotherapy. All patients were followed at 
least 17 months after the end of antibiotherapy. Clinical, biolog-
ical, CT, LS, FDG and follow-up data were recorded. LS images 
(planar and SPECT/CT performed 4h and 24h after intravenous 
injection of autologous 99mTc-HMPAO-leucocytes), and 18FDG-
PET/CT images were visually assessed and quantified. Quanti-
tative variables were SUVmax for PET and lesion-to-contralateral 
non lesion activity ratio (N/NL) for LS. Results: One patient had 

missing follow up data and was excluded. At initial diagnosis, 
LS and 18FDG-PET/CT were positive in 11/11 (N/NL ratio : 3.84 
± 0.90) and 11/11 (SUVmax : 6.03 ± 2.93) patients respectively. 
After 6 weeks of antibiotherapy, according to follow-up data, 6 
patients were cured and 5 had residual disease. Amongst the 
cured patients, 6/6 had a truly negative second LS, and 4/6 had 
a falsely positive second 18FDG-PET/CT (SUVmax : 4.37 ± 3.6). For 
patients with residual disease, 4/5 second LS were truly positive 
(L/NL ratio : 2.23 ± 0.96), 1/5 second LS was falsely negative (with 
CT signs of an abscess), and 5/5 second 18FDG-PET/CT were truly 
positive (SUVmax : 6.65 ± 3.76). LS and FDG had 100% sensibil-
ity at initial diagnosis. However, after 6 weeks of treatment, LS 
was accurate for 10/11 patients and FDG was accurate for only 
7/11 patients to assess whether the patient was fully cured or 
not. Conclusion: 18FDG-PET/CT is powerful for initial diagnosis 
of SBO but is less specific than LS for healing assessment at the 
end of antibiotic therapy. We conclude it is less accurate than LS 
in therapeutic monitoring of SBO.

OP-198
Utility of 18F-fluoro-deoxyglucose positron emission 
tomography for the diagnosis of rheumatic disease 
especially polymyalgia rheumatica: a retrospective study
J. Amat1, L. Olagne2, B. Barres1, L. Descamps2, C. Bouvet1, A. Kelly1, S. 
Mathieu2, O. Aumaitre2, M. Soubrier2, C. Merlin1, F. Cachin3,1; 1Centre 
Jean Perrin, Clermont-Ferrand, FRANCE, 2CHU Gabriel Montpied, 
Clermont-Ferrand, FRANCE, 3UMR 1240 IMoST UCA/INSERM, 
Clermont-Ferrand, FRANCE.

Purpose: The aim of the study was the evaluation of 18F-FDG 
PET/CT scores to identify polymyalgia rheumatica (PMR) among 
patients suffering from rheumatic diseases. Secondarily, it aimed 
to define PET/CT semiology of rheumatic diseases and evaluate 
the accuracy to diagnose large vessel vasculitis (LVV). Subjects 
and methods: We retrospectively included 216 patients with 
suspicion of rheumatic disease, unexplained biological inflam-
matory syndrome or suspicion of LVV, who underwent 223 PET/
CT between April 2011 and December 2015 in our institution. 
Analysis of the images demonstrate articular and periarticular 
FDG uptake at different locations as well as associated vasculitis. 
Thus, we calculated articular uptake specificity among various 
diseases: PMR, LVV, spondyloarthropathy (SA) and rheumatoid 
arthritis (RA) and the proportion of LVV. A semi-quantitative 
analysis of FDG uptake (from 0 to 3 according to liver uptake) 
was performed on 17 hotspots suggestive of PMR. Scores re-
flecting mean FDG uptake and number of sites with significant 
uptake (superior to liver) were assessed. For both scores, sensi-
tivity, specificity and optimal cutoffs, determined by ROC curves, 
were calculated. Results: In this study, 162 PET/CT were real-
ized in patients who suffered from inflammatory rheumatisms, 
32 rheumatic diseases without inflammatory rheumatisms, 29 
without rheumatic diseases. Among 162 PET/CT realized in pa-
tients who had inflammatory rheumatisms, 57 were PMR (ten 
associated with LVV), 50 RA, 18 SA, ten LVV, five psoriatic arthri-
tis, five microcrystalline arthritis, four RS3PE, four paraneoplastic 
syndromes, three SAPHO and six unclassified rheumatisms. On 
visual reading, in PMR group, we found 73.7% and 57.9% uptake 
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for shoulders and spinous process, specificity was respectively 
57.8% and 61.4%. Sacroiliac uptake in SA and peripheral joints 
uptake in RA were highly specific, respectively 97.5% and 88.6%; 
55% (11/20) of LVV patients showed a significant uptake on vas-
cular wall. Four rheumatic diseases were labelled as paraneo-
plastic syndromes. Significant differences between 57 PMR PET/
CT and 162 inflammatory rheumatisms PET/CT were found for 
mean FDG uptake score (1.32 vs 0.87) and for the number of 
sites with significant uptake: 6.82 sites vs 3.5 sites. The presence 
of three or more sites with significant uptake was correlated with 
the diagnosis of PMR with 86% sensitivity and 85.5% specificity. 
For the mean FDG uptake score, the cut-off was 0.824 (78.7% 
sensitivity and 75.6% specificity) to distinguish PMR from other 
diagnosis in our study. Conclusion: In addition to visual reading, 
uptake scores are relevant for distinguishing polymyalgia rheu-
matica among other patients suffering from rheumatic diseases.

OP-199
Uveitis-related sarcoidosis detected by FDG-PET/CT in 
patients with negative CT scan
A. Skanjeti1, P. Chauvelot2, Y. Jamilloux2, C. Broussolle2, L. Kodjikian3, 
J. Ramackers4, P. Sève2, F. Giammarile5; 1Nuclear Medicine 
Department, Hospices Civils de Lyon, Université Claude Bernard 
Lyon 1, Lyon, FRANCE, 2Médecine interne, Hôpital de la Croix-
Rousse, Hospices Civils de Lyon, Université Lyon 1 Claude Bernard, 
Lyon, FRANCE, 3Ophtalmologie, Hôpital de la Croix-Rousse, 
Hospices Civils de Lyon, Lyon, FRANCE, 4INOL, Imagerie Nucléaire de 
l’Ouest Lyonnais, Lyon, FRANCE, 5IAEA, Vienna, AUSTRIA.

Introduction: Sarcoidosis, an inflammatory systemic disease of 
unknown etiology, may appear in some cases as an ophthal-
mic disorder such as uveitis. Meanwhile, in patients with uveitis, 
the diagnosis of sarcoidosis, probably underestimated, depends 
on the extent of the workup, however, a prompt diagnosis is 
not frequent. The aim of this study was to estimate the role of 
FDG-PET/CT in the diagnostic workup of patients affected by 
potential uveitis-related sarcoidosis and with a negative CT 
scan. Material and Methods: Sixty-nine consecutive patients 
(47 females, median age 55 years old) affected by chronic uve-
itis and with a negative CT scan were enrolled. Patients under-
went FDG-PET/CT and all scans were analyzed by a nuclear 
physician blinded to data of patients’ follow up. PET/CT was 
dichotomized in positive or negative for thoracic sarcoidosis 
based on pulmonary or mediastinal pathological FDG uptake. 
PET data were combined with clinical and biological features 
(such as ACE levels and bronchoalveolar lavage (BAL), while oth-
er imaging modalities were silent) to establish the diagnosis of 
the sarcoidosis based on modified Abad Criteria: patients had 
proven or probable sarcoidosis if histologically proven or if all 
criteria were fulfilled, presumed sarcoidosis if two criteria were 
positives and indeterminate uveitis or other diagnosis if only 
one of the following criteria was satisfied: typical changes on a 
FDG/PET-CT, predominantly CD4 lymphocytosis in BAL fluid or 
elevated serum ACE levels. Univariate and multivariate analysis 
were used to establish the impact of each clinical, biological or 
imaging feature. Results: Uveitis was anterior in 24, intermedi-
ate in 8, posterior in 9 and panuveitis in 28 patients. FDG-PET/

CT was suggestive of thoracic sarcoidosis in 22 patients (32%) 
showing 22 abnormal mediastinal FDG uptakes and 2 abnor-
mal pulmonary FDG uptakes. Furthermore, in 19 out of 22, the 
modified Abad Criteria were upgraded. Sarcoid uveitis accord-
ing to modified Abad criteria was established proven or prob-
able in 15, presumed in 19 and indeterminate uveitis or other 
diagnosis in 35 patients. According to univariate analysis, age 
(p<0.05), FDG-PET/CT (p<0.05), ACE levels (p<0.05), Interferon 
Gamma Releasing-Assay (p<0.05), and intermediate localisation 
of uveitis (p=0.077) were predictive of sarcoid uveitis, while in 
multivariate analysis only FDG-PET/CT and ACE were significant 
predictors (p<0.05) of uveitis-related sarcoidosis. Conclusion: 
Our study showed the high potential of FDG-PET/CT in order to 
correctly diagnose uveitis-related sarcoidosis. In particular, pa-
tients in which all other imaging modalities, including CT scan, 
were negatives, FDG-PET/CT changed modified Abad Criteria in 
more than one fourth.

OP-200
18F-FDG PET/CT versus 99mTc-HMPAO-WBC SPECT/CT in 
Diagnosis of Suspected Left-Ventricular-Assist-Device or 
Prosthetic Vascular Graft Infection
K. Senica, D. Sfiligoj Planjsek, A. Socan, M. Logar, J. Ksela, L. Lezaic; 
University Medical Centre Ljubljana, Ljubljana, SLOVENIA.

Aim: The number of left ventricular assist device (LVAD) implants 
for the treatment of advanced heart failure as well as the use of 
prosthetic vascular grafts (PVG) for various indications is increas-
ing tremendously. A rare but severe complication following in-
sertion of these devices is infection, which remains a diagnostic 
challenge. Recently, radionuclide imaging of infectious pro-
cesses has gained a pivotal role in diagnosis of prosthetic valve 
endocarditis, but for other device related infections the role yet 
needs to be established. The aim of our study was to compare 
two competing molecular imaging techniques - 18F-FDG PET/
CT and 99mTc-HMPAO-WBC SPECT/CT in patients with suspected 
LVAD or PVG infection. Materials and methods: Between Sep-
tember 2015 and April 2018 patients with suspected LVAD or 
PVG infection underwent both 18F-FDG PET/CT (1 hour after in-
jection) and 99mTc HMPAO-WBC-SPECT/CT (4 and 20 hours after 
reinjection), preferably within 7 days. 6 patients had LVAD and 
21 patients had PVG suspected infection. The results of 18F-FDG 
PET/CT and 99mTc HMPAO-WBC-SPECT/CT were analysed sepa-
rately by experienced nuclear medicine physicians. The final di-
agnosis was based on a positive haemoculture, positive bacteri-
ological culture from the site of infection and patient follow-up. 
Results: 27 patients (5 women and 22 men, mean age 62 years) 
were included in our prospective study. 17 of them had infec-
tion. With 18F-FDG PET/CT 6 patients were correctly diagnosed 
as positive, 1 patient as false positive (FP), 1 patient as false neg-
ative (FN), 4 patients as true negative (TN) and 15 results were 
equivocal. With 99mTc- HMPAO-WBC SPECT/CT 15 patients were 
correctly diagnosed as positive, 1 patients as FP, 1 patient as 
FN,9 patients as TN and1 result was equivocal. Sensitivity, spec-
ificity, positive predictive value, negative predictive value and 
accuracy of each imaging modality were 88%, 60%, 79%, 90% 
and 78%, respectively, for 18F-FDG PET/CT; and 88%, 90 %, 94 
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%, 82 % and 89%, respectively, for 99mTc- HMPAO-WBC SPECT/
CT in patient-based analyses. Conclusion: 99mTc- HMPAO-WBC 
SPECT/CT offers higher specificity than 18F-FDG PET/CT, there-
fore a sequential strategy for the diagnosis of suspected LVAD 
or PVG infection has been proposed and consists of performing 
18F-FDG PET/CT first, following 99mTc- HMPAO-WBC SPECT/CT 
when results of 18F-FDG PET/CT are inconclusive. Larger studies 
are needed.

OP-201
T2 Mapping As An Adjunct Diagnostic Tool In Patients 
Undergoing Hybrid 18F-FDG PET/MR Imaging For The 
Evaluation Of Cardiac Sarcoidosis
V. Vergani1,2, P. Robson1, A. M. Romero3, N. Karakatsanis1,4, R. 
Abragal5, M. Dweck6, J. Sanz3, A. Jacobi3, J. Contreras3, V. Fuster3, 
M. Padilla7, J. Kovacic3, G. La Rocca3, M. Trivieri1,3, Z. A. Fayad1; 
1Translational and Molecular Imaging Institute, Icahn School 
of Medicine at Mount Sinai, New York, NY, UNITED STATES OF 
AMERICA, 2Vita-Salute San Raffaele University, Milano, ITALY, 
3Cardiovascular Institute, Icahn School of Medicine at Mount 
Sinai, New York, NY, UNITED STATES OF AMERICA, 4Division of 
Radiopharmaceutical Sciences, Weill Cornell Medicine, New York, 
NY, UNITED STATES OF AMERICA, 5Department of Nuclear Medicine, 
University Hospital of Brest, European University of Brittany, 
EA3878 GETBO, Brest, FRANCE, 6British Heart Foundation Centre 
for Cardiovascular Science, University of Edinburgh, Edinbrourgh, 
UNITED KINGDOM, 7Division of Pulmonary, Criticalivision of 
Pulmonary, Critical Care and Sleep Medicine, Icahn School of 
Medicine at Mount Sinai, New York, NY, UNITED STATES OF 
AMERICA.

Introduction: Sarcoidosis is a systemic inflammatory disease, 
pathologically defined by noncaseating granulomas in multiple 
organs, including the heart in up to 60% of cases. Endomyocar-
dial biopsy is the gold standard for the diagnosis of cardiac sar-
coidosis (CS), but sensitivity is low because of the patchy nature 
of the disease. Current guidelines support the implementation 
of advanced and complementary cardiac imaging modalities 
that can detect pathological hallmarks of CS, namely inflam-
mation (18F-FDG PET) and scar tissue (MR with late gadolinium 
enhancement (LGE)). Nevertheless, diagnosis remains unclear in 
case of discordant PET and MR results, when PET is positive in 
the absence of LGE. In those cases, dynamic quantitative anal-
ysis of the PET signal has proven useful to distinguish between 
false positive (PET+MR-) and true positive scans (PET+MR+). Our 
aim is to understand the additive role of cardiac T2 mapping 
in patients with unlikely diagnosis of CS or PET+MR-. Subjects 
and methods: 89 patients with clinical suspicion of active CS 
underwent PET/MR with gadolinium and 18F-FDG to assess the 
pattern of injury and disease activity. Patients were diagnosed 
with active CS when LGE and increased FDG uptake co-local-
ized (PET+LGE+). In case of discordant results, lesions were 
qualitatively and quantitatively defined as quiescent scar tissue 
(PET-LGE+) or as false positive (PET+LGE-). T2 maps were gener-
ated with data acquired in the basal, mid-ventricular and apical 
short-axis planes with three T2 preparation times (=0, 25, 50 ms). 
Maximum T2 values of PET+LGE+ and PET+LGE- patients were 

compared with independent-sample t-test. Results: Of the 89 
patients that underwent PET/MR scan, 26 were diagnosed with 
active CS (PET+LGE+), 23 had no imaging evidence of cardiac 
involvement (PET-LGE-), 16 showed quiescent scar tissue (PET-
LGE+), and 24 were considered false positive (PET+LGE-). On 
visual assessment, color-coded T2 maps and short-axis PET im-
ages of overlapping myocardial sections (base, mid, apex) were 
concordant in PET+LGE+, but discordant in PET+LGE-. Likewise, 
maximum T2 values of PET+LGE+ patients (48.1±2.4) was sig-
nificantly greater than those of PET+LGE- patients (43.7±1.8) 
(p=0.006). Conclusion: T2 mapping may prove useful in the 
characterization of patients with uncertain diagnosis of active 
CS due to discordant PET and MR findings. In particular, T2 map-
ping could exclude active inflammation when PET findings are 
unreliable because of failed suppression of basal myocardial up-
take of FDG. To our knowledge, this is the first report where si-
multaneous myocardial tissue characterization using MR-based 
T2 mapping and PET were systematically evaluated.
transit that could limit colonic transit measurements performed 
via oral tracer administration.

404c Sunday, October 14, 2018, 17:00 - 18:00, Hall 5

Mini Course 3 - Interactive: PET Patient Preparation: 
Pitfalls & Artefacts

OP-202
PET Patient Preparation: Artefacts and Pitfalls
D. Vriens; University of Leiden, Leiden, NETHERLANDS.

601 Monday, October 15, 2018, 08:00 - 09:30, Plenary Hall

CME 5 - Radiopharmacy / EDQM: Validation of 
Radioanalytical Methods

OP-203
General Principles on Validation of (Radio)Analytical 
Methods
S. Todde; University of Milano-Bicocca – Tecnomed Foundation, 
Department of Medicine and Surgery, Monza, ITALY.

OP-204
EANM Guidelines – Practical Examples
N. Gillings; PET & Cyclotron Unit, Copenhagen University Hospital, 
Rigshospitalet, Copenhagen, DENMARK.

OP-205
European Pharmacopoeia Guide for the Elaboration of 
Monographs for Radiopharmaceutical Preparations – 
Validation of Radioanalytical Methods
E. Pel; European Pharmacopoeia Department, European 
Directorate for the Quality of Medicines and HealthCare, 
Strasbourg, FRANCE.
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602 Monday, October 15, 2018, 08:00 - 09:30, Hall 2

Joint Symposium 9 - Inflammation & Infection / ESVS: 
Inside the Aorta: Vascular Inflammation, Infection and 
Atherosclerosis

OP-207
Vascular Inflammation, Infection and Atherosclerosis - The 
Vascular Surgeon’s View
N. Chakfe; Les Hopitaux Universitaires de Strasbourg, Nouvel 
Hopital Civil, Service de Chirurgie Vasculaire et Transplantation 
Rénale, Strasbourg, FRANCE.

OP-208
Vascular Inflammation, Infection and Atherosclerosis - The 
Radiologist’s View
P. A. de Jong; University Medical Center Utrecht and Utrecht 
University, Department of Radiology, Utrecht, NETHERLANDS.

OP-209
Vascular Inflammation, Infection and Atherosclerosis - The 
Nuclear Medicine Physician’s View
X. Li; Medical University of Vienna, Vienna General Hospital, 
Division of Nuclear Medicine-Department of Biomedical Imaging 
and Image-guided Therapy, Vienna, AUSTRIA.

603 Monday, October 15, 2018, 08:00 - 09:30, Hall 3

Joint Symposium 10 - Oncology / ESMO:  
Radioisotope Therapies in Prostate Cancer and 
Position in Oncological Treatment Paradigms

OP-212
Current Treatment Landscape of mCRPC
S. Gillessen; Division of Cancer Sciences, University of Manchester 
and The Christie Hospital, Manchester, UNITED KINGDOM and 
Kantonsspital St. Gallen, Division of Oncology/Haematology and 
University of Bern, SWITZERLAND.

OP-213
Radium-223 and Concomitant Therapy for mCRPC - 
Lessons Learned
O. Sartor; Tulane Cancer Center, Department of Medical 
Oncology/Urology, New Orleans, UNITED STATES OF AMERICA.

OP-214
PSMA Radioligand Therapy - Ready for Prime Time?
M. Hofman; Peter MacCallum Cancer Centre, Cancer Imaging and 
Theranostics, Melbourne, AUSTRALIA.

604 Monday, October 15, 2018, 08:00 - 09:00, Hall 5

Technologists: Oral Presentations 1

OP-216
Usefulness of SPECT for the semiquantitative assessment 
of regional 123I MIBG myocardial uptake in heart failure: 
comparison between iterative reconstruction (OSEM) 
versus filtered back projection
A. Ruzza, I. Andreoli, G. Romagna, P. Basile, L. Filippi, O. Bagni; 
Santa Maria Goretti Hospital, Latina, ITALY.

Purpose: SPECT with 123I-metaiodobenzylguanidine (123I-MIBG) 
has been introduced for the imaging of the regional adrener-
gic denervation in hearth failure (HF). Nevertheless, the added 
value of SPECT semiquantitative analysis for the identification 
of patients with high risk of arrhythmia is still few explored. The 
purpose of this study was to evaluate the usefulness of SPECT 
semiquantitative analysis for the assessment of regional 123I-MIBG 
myocardial uptake in HF, also comparing the results of 2 types of 
SPECT reconstructions (iterative reconstruction methods based 
on ordered-subset expectation maximisation - OSEM - vs filtered 
back projections -FBP-) applied for the semiquantitative analysis 
of regional 123I-MIBG uptake in patients with HF. Methods: After 
injection of 123I-MIBG, twenty-one patients with HF underwent 
the same say planar images at 15 min and planars and SPECT 
at 4 h by using a dual headed variable angle gamma camera 
equipped with low/energy high resolution collimators (Infinia, GE 
Medical Systems). Heart to mediastinum (H/M) ratio was calculat-
ed on planar images according to the international guidelines. 
SPECT images were reconstructed by using both FBP and OSEM 
(2 iterations, 10 subsets). Emory Cardiac Toolbox™ was applied 
to obtain 17-segment regional polar (bull’s-eye) maps both for 
OSEM and FBP images. The summed defect score (SDS) was cal-
culated on SPECT 17-segment regional polar map. The SDS values 
obtained with OSEM and FBP were compared by using Student’s 
t-test. Results: 123I-MIBG SDS calculated for FBP and OSEM recon-
structed images resulted of 22 + 8.8 and 22.2 + 8.2, respectively. 
No significant difference was found between the values obtained 
with the 2 methods (p = 0.43). Of note, nine patients presented 
H/M ratio values significantly higher than the 1.6 threshold iden-
tified by the ADMIRE HF (AdreView Myocardial Imaging for Risk 
Evaluation in Heart Failure) multicenter study and severely in-
creased SDS. Among these patients with H/M> 1.6 and elevated 
SDS, six subjects presented inducible ventricular tachycardia on 
electrophysiology testing and received prophylactic implantable 
cardioverter defibrillator (ICD). Conclusions: The assessment of 
regional myocardial uptake with 123I-MIBG SPECT may be help-
ful to identify patients with high arrhytmogenic risk. As concerns 
SPECT semiquantitative analysis, in our series OSEM and FBP of-
fered comparable diagnostic performance for the assessment of 
regional myocardial uptake with 123I-MIBG.

OP-217
Usefulness of SMARTZOOM collimators: zoom out of MPIs
A. I. P. Queiroz, G. C. Paixão; Queen Elizabeth Hospital, 
Birmingham, UNITED KINGDOM.



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S72

Introduction: Smartzoom collimators are a Siemens® product 
with magnifying properties of a cone-beam collimator near the 
center of field of view which has been widely used in our De-
partment for MPI SPECT. The shape of this collimator increases 
the counts which reduces the time of the SPECT and increases 
the sensitivity. Could we use this sensitivity for other scans in 
Nuclear Medicine? And reduce the time of other scans? The aim 
of this study is to test the usefulness of these collimators when 
applied in other scintigraphy’s. Materials and methods: We 
used Smartzoom and Low Energy High-Resolution LEHR colli-
mators; Sensitivity Phantom circle shaped with 9.9 cm of diam-
eter; William Phantom square shaped phantom with 21.5x14.4 
cm; 99mTc04

- with activities ranged between: 0.5 to 20MBq; 
5-15min statics pictures with each phantom at 11 cm distance 
from the collimator. Preliminary Results: ROIs were drawn on 
the acquired images to measure the diameter of the cold and 
hot areas. This revealed that the area has an increased diameter 
in the images acquired with the Smartzoom Collimators. This is 
expected due to the pinhole effect of the central area of the 
FOV. One of the parameters used with LEHR on small organs, 
is digital zoom (eg.2.29). Whereas with the Smartzoom collima-
tors there is an increase in zoom by the mechanical direction 
of the collimator septum’s. Therefore it is possible to say that, 
the statics acquired with Smartzoom collimators have double 
the amount of counts when compared with the respective one 
acquired with LEHR. An increased sensibility can lead to a de-
crease in the acquisition time and efficient usage of the Gamma 
Cameras. For the preliminary results and based only in a qual-
itative analysis, the hot and cold areas are more delineated in 
the statics acquired with the Smartzoom than the ones acquired 
with LEHR. Conclusion: This study is an ongoing project at the 
moment. Unfortunately, there is no conclusion to present but, in 
our Department we are very keen in developing the project in 
order to achieve the goals above.

OP-218
Comparison of Myocardial Perfusion Scores [SSS/SRS] 
calculated by manufacturer’s normal database provided 
by QPS versus Institutional personalized normal database
A. Ghilardi1, G. Medolago2, D. Bianchi2, A. Bruno1; 1ASST-PG23 
Bergamo, Bergamo, ITALY, 2Humanitas Gavazzeni, Bergamo, ITALY.

Objectives: In SPECT semiquantitative analysis of myocardial 
perfusion [SSS/SRS scores] proved to be important for diagnosis 
of coronary artery disease[CAD]. Most laboratories use pre_in-
stalled database provided with quantitative software package. 
However characteristics of Manufacturer’s normal database 
[M-NDBs], created from patients with a low likelihood of cardiac 
disease [<5%], often don’t fit Institutional local population: use 
of an inappropriate database could influence performance of 
any quantitative software. Indeed studying normal population 
in different geographic areas significant physical differences 
may be found. Hence the need to create an Institutional local 
database [I_NDB] for each/many laboratories. Aim: We evaluat-
ed the effect of body mass index [BMI] as a significant variable 
in diagnostic performance on quantitative myocardial perfusion 
SPECT results using QPS M_NDB versus I_NDB. Methods: Forty 

male_patients [45+10yrs] and forty female_patients [40+12yrs] 
scheduled for Tc99m-Sestamibi SPECT during 2013-2016 period 
were selected to generate a gender specific I_NDB using Cedars 
Sinai Suite AutoQuant[PFQ]. All patients referred in suspicion of 
CAD with a pretest low likelihood of cardiac disease [at least 1 
risk factor] had BMI >30; underwent stress exercise on a bicycle 
ergometer; Gated_SPECT was performed using double-head 
Siemens Symbia-S equipped with LEHR collimators. Myocar-
dial Perfusion scores [SSS,SRS,SDS] and coronary territory ex-
tent[LAD,LCx,RCA] were calculated both at stress and rest using 
QPS. Exclusion criteria were diabetes, ECG abnormalities[LBBB, 
PM] and history of CAD [revascularization, infarction]. Results: 
In males only SDS differed significantly [p<0.03] between M_
NDB and I_NDB [2.4 vs 3.5 mean values respectively]; perfusion 
defect extent PDEx was larger as Total Value both at stress and 
rest [0.017, 0.002]; specifically in RCA territory [p<0.011] at stress 
and LCx [p<0.002]at rest. In females SRS [p<0.043] and SDS 
[p<0.043] were significantly different between M_NDB and I_
NDB. As regards coronary territories PDEx was larger in LAD both 
at stress [p<0.027]and rest [p<0.02]; and LCx at rest [p<0.047]. 
Conclusions: In our experience I_NBD, as compared to M_NDB, 
seem to better identify extent and severity of perfusion defects 
in a specific subgroup of patients with BMI >30. In particular 
significant differences were observed in myocardial segments 
/ coronary territories in which soft tissue attenuation is relevant: 
inferior/inferolateral in males and anteroseptal wall in females.

OP-219
ATLAAS - Investigation into the Incorporation of 
Morphological Data on Automated Segmentation
C. Parkinson1, C. Marshall2, J. Staffurth3, E. Spezi1; 1Cardiff 
University, Cardiff, UNITED KINGDOM, 2Wales Research & 
Diagnostic PET Imaging Centre, Cardiff, UNITED KINGDOM, 
3Velindre Cancer Centre, Cardiff, UNITED KINGDOM.

Background: Radiotherapy treatment planning requires the ac-
curate delineation of the metabolic tumour volume (MTV). How-
ever, work done by our group has shown how 18F-FDG PET auto-
mated segmentation (PET-AS) algorithms can be influenced by 
PET imaging features. Further, MTV delineation in 18F-FDG PET 
imaging is limited by low-spatial resolution due to the partial 
volume effect (PVE). Nonetheless, machine-learned automated 
segmentation (ML-AS) algorithms have shown promise for the 
accurate delineation of the MTV. The decision-tree based ML-
AS algorithm ATLAAS includes PET imaging features in a ma-
chine-learned model to best predict the most accurate PET-AS 
method for MTV delineation. However, the inclusion of mor-
phological PET imaging features in machine-learned models 
is potentially influenced by spatial resolution. Our aim was to 
investigate resampling PET imaging to associated CT coordinate 
systems and resolution grids for the inclusion of morphological 
features in the development of the ATLAAS machine-learned 
model. Methods: The ATLAAS machine-learned model contains 
200 simulated 18F-FDG PET scans (ATLAASORIG). A high-resolution 
machine-learned model (ATLAASHD) was developed by re-sam-
pling ATLAASORIG on the coordinate system and resolution grid 
of the associated CT. For simulated PET data, ground truth (GT) 
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contours were obtained from a PET template with a matrix size 
of 512x512. A validation dataset, consisting of 96 simulated and 
fillable phantoms with known GT contours was used to assess 
MTV delineation accuracy. GT contours for the inserts used in 
fillable phantoms were obtained from CT imaging. The morpho-
logical feature surface to volume ratio (S2VR) was included in 
the ATLAASORIG (ATLAASORIG-S2VR) and ATLAASHD machine-learned 
models (ATLAASHD-S2VR). The Dice Similarity Coefficient (DSC) of 
ATLAASORIG, ATLAASORIG-S2VR, ATLAASHD and ATLAASHD-S2VR was cal-
culated in comparison to the GT contours. Results: The mean 
DSC (+/- SD) for ATLAASORIG, ATLAASORIG-S2VR, ATLAASHD and AT-
LAASHD-S2VR was 0.75(+/- 0.16), 0.78 (+/- 0.14), 0.79(+/- 0.13) and 
0.82(+/- 0.10) respectively. A Kruskal-Wallace test, showed a sig-
nificant difference (P = 0.017) between the DSC of ATLAASORIG, 
ATLAASORIG-S2VR, ATLAASHD and ATLAASHD-S2VR. Conclusion: This 
study investigated extending the ATLAAS machine-learned 
model to include morphological features. This was done follow-
ing resampling of PET data on the coordinate system of associ-
ated CT scans. The resampled ATLAAS machine-learned model 
incorporating morphological features had the highest DSC and 
smallest STD in comparison to other developed models. This 
study demonstrates how resampling PET data to CT coordinate 
systems can potentially improve the accuracy of MTV delinea-
tion through the inclusion of advanced PET imaging features in 
machine-learned models.

OP-220
Influence of voxel size for localization of parathyroid 
adenomas with 18F-choline PET/CT
S. Rep1, M. Hocevar2, K. Zaletel1, L. Lezaic1; 1Department of Nuclear 
Medicine, University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2Oncological Surgery, Oncology Institute Ljubljana, Ljubljana, 
SLOVENIA.

Introduction: Primary hyperparathyroidism (PHP) is one of the 
most common endocrine disorders. 99mTc-MIBI SPECT/CT is the 
most widely used imaging technique for localization of hyper-
functioning parathyroid tissue. Recently, 18F-choline PET/CT 
has been introduced as a potential replacement for 99mTc-MIBI 
SPECT/CT. Even though superior over SPECT/CT, the relatively 
poor spatial resolution of PET/CT renders the detection of small 
lesions limited. The relatively low spatial resolution introduces 
the partial-volume effect which negatively affects the image 
both visually and quantitatively. One possible approach to re-
duction of partial-volume effect is the use of smaller voxel size. 
Aim: The aim of our research was to investigate the effect of 
4 mm and 2 mm voxel size on detection of small parathyroid 
adenomas. Materials and methods: For the preclinical anal-
ysis we used the NEMA phantom with six fillable spheres. The 
spheres and background was filled with a solution of 18F-cho-
line, in ratio of 5:1. For clinical analysis we included 32 patients 
with biochemically and histologically proven primary hyper-
parathyroidism (dual-phase 18F-choline PET/CT). For the preclin-
ical and clinical part, identical reconstructions were used and 
quantitative (lesion SUV, contrast-to-noise ratio [CNR], contrast 
recovery coeficient [CRC]) an qualitative analyses (lesion pres-
ence/absence) were performed. Results: When comparing 

NEMA phantom reconstructions with 4 mm and 2 mm voxel 
size, the target-to-background contrast increases, particularly 
for small lesions. The median volume of parathyroid adenomas 
was 1,77±3.87 ml. The difference between average SUV (mean 
and max), CNR (mean and max) and CRC (mean and max) when 
using the 2 mm and 4 mm voxel size were statistically significant 
(P <0.001) in both imaging phases. After visual analysis, agree-
ment between two physicians was high (0.86). Using the 4 mm 
voxel size the sensitivity decreased by 9% in the first phase and 
6% in the second phase. Conclusion: The use of 2 mm voxel 
size can improve diagnostic accuracy.

OP-221
Harmonization of reconstruction parameters bewteen 
PET/MR (SIGNA) and PET/CT (Discovery STE)
A. Hurtado de Mendoza1, S. Mosconi2, E. Marino2, C. Alberti2; 
1PositronMed, Santiago, CHILE, 2Fuesmen, Mendoza, ARGENTINA.

Objective: The purpose of this study was to harmonize stan-
dardized uptake values (SUV) between two hybrid systems: 
PET/MR GE SIGNA and PET/CT GE Discovery STE. Despite of 
having different technologies on each system (attenuation cor-
rection methods, reconstruction algorithms and detectors), we 
achieved comparable results in both scanners. Methods and 
Materials: In order to correct for partial volume effect and re-
duce the variability of SUV values, the harmonization protocol 
of the European Association of Nuclear Medicine (EANM) was 
used. Cross-calibration of PET/MR and PET/CT was carried out 
using a 5.640 ml cylindrical water phantom. The NEMA NU2-
2001/2007 image quality phantom was used to harmonize 
parameters for data acquisition, image processing and anal-
ysis. Different methods were applied to assess the impact of 
changes on SUV and mean and maximum sphere recovery 
coefficients (RC), according to the EANM established limits. The 
harmonized reconstruction factors were determined as well as 
the minimum acquisition time for each scanner. Finally, the cor-
relation between SUV (max) and SUV (mean) was measured in 
32 tumour tissue locations. Results: The harmonization of the 
reconstruction parameters decreased the variation of the ex-
pected RC in both technologies. For PET/CT, the average vari-
ation changed from 5,29%, to 0,47%, whereas for PET/MR the 
average decreased from 40,40% to 14,30% after harmonization, 
respectively. However, mean RCs for 37, 28 and 22 mm spheres 
fell outside tolerance limits. A minimum bed-time of three min-
utes for both PET/CT and PET/MR satisfied the coefficient of 
variation (CV) criteria (<15%). CV was higher for PET/CT (9,39%) 
in comparison to PET/MR (9,09%). Therefore, noise in the PET/
MR was slightly lower than PET/CT when acquisition time de-
creases, which is expected since our PET/MR is more sensitive 
than our PET/CT scanner. From these measurements, the har-
monized reconstruction parameters for both systems were: 2 it-
erations, 28 subsets, 6,7 mm Gaussian axial standard smoothing 
filter, with Time of Flight (TOF) in the case of PET/RM. Hence, 
whole-body PET/CT and PET/MR 18F-FDG clinical images were 
reconstructed with harmonized parameters obtaining a higher 
correlation between SUV(max) and SUV(mean)(rPearson of 0.986 
and 0.977 versus 0.976 and 0.966 before harmonization, respec-
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tively). Conclusion: After harmonization of the reconstruction 
parameters, variation of the expected RC decreased in 4,82% in 
average for PET/CT and in 26% in average for PET/MR. This strat-
egy looks forward to using both technologies with comparable 
and reproducible results, for centres with different PET systems 
and also for performing multicentric trials.

OP-222
Bayesian Penalised Likelihood (BPL) vs Ordered Subset 
Expectation Maximisation (OSEM) Reconstructions: A case 
study in solitary pulmonary nodules (SPN) assessed with 
18F-FDG PET-CT
L. Alves, N. Martins, D. Murphy, M. Subesinghe, Z. Chalampalakis; 
King’s College London and Guy’s and St Thomas’ PET Centre, 
London, UNITED KINGDOM.

Introduction: A Bayesian penalised likelihood (BPL) PET recon-
struction algorithm has been recently introduced as a commer-
cial product (Q.Clear, GE Healthcare). This BPL algorithm acts by 
suppressing the noise on each iteration, allowing the reconstruc-
tion to run to full convergence up to 25 iterations improving con-
trast and suppressing image noise [1]. These improvements can 
be useful in assessing various pathologies, specifically in SPN [2]. 
Aim: Our aim is to analyse two cases of subjects with diagnosed 
SPN who underwent 18F-FDG PET-CT and evaluate the differ-
ences of the retrospective use of Q.Clear in SUVmax values in 
comparison with OSEM reconstruction and consequent implica-
tions on the patient cancer care pathway. Methods and Mate-
rials: Two patients diagnosed with SPN were selected, patient A 
with an 8mm left upper lobe nodule and patient B with a 26mm 
right upper lobe nodule. The images were retrospectively recon-
structed using Q.Clear and compared with the standard-of-care 
OSEM reconstruction using the same PET acquisition data after 
IV administration of 18F-FDG. For both reconstructions, image 
quality was visually assessed, SUVmax calculated and images 
scored in accordance with BTS (British Thoracic Society) guide-
lines in order to calculate the Herder risk score (% of estimate 
risk of malignancy in the nodules). Discussion: It is shown for 
patient A, when compared with OSEM Q.Clear increases the SU-
Vmax of the lesion from 0.9 to 1.9, leading to an increase of the 
BTS score from 2 to 3. Therefore the Herder score for that patient 
is affected (risk of malignancy is 19% with OSEM and 69% with 
Q.Clear) with potentially major consequences on patient man-
agement decisions. For patient B the choice of reconstruction 
does not appear to influence the BTS score, which is 4 on OSEM 
(SUVmax 7.5) and remains BTS score 4 on Q.Clear (SUVmax 9.4). 
This change does not influence the Herder score, maintaining 
the risk of malignancy at 96%. Conclusion: As expected, Q.Clear 
does not appear to affect the management of patient B where 
the BTS score was already 4 (intense uptake). But for the lower 
BTS score of patient A, Q.Clear shows an increase of score from 
faint to moderate uptake impacting his cancer care pathway. In 
order to be able to extrapolate this result a more detailed study is 
already taking place. Preliminary results suggest that Q.Clear re-
construction, compared to standard OSEM, increases the Herder 
score in approximately 25% of SPNs with the potential to affect 
subsequent management decisions [2].

OP-223
Practical learning simulator of nuclear medicine imaging 
artifacts: a tool to teach future nuclear medicine 
technologists about imaging artifacts and its role in 
resolving
J. Valente, S. Ferreira; Health School Dr. Lopes Dias, Polytechnic 
Institute of Castelo Branco, Castelo Branco, PORTUGAL.

Introduction and Aim: Artifacts in nuclear medicine imaging 
are a problem for diagnosis. The theoretical teaching of these 
problems is not enough, sometimes due to the lack of imagens 
representing these artifacts, published or from clinical practice, 
and because it’s not possible to reproduce these problems. The 
aim of this work was to develop a practical learning simulator 
that allows to students to learn about image artifacts and to 
correlate with the techniques necessary to solve or avoid them, 
being able to reproduce these artifacts as often as necessary. 
Material and methods: To reach our aim it was used a video 
camera. Twenty four students represented a situation that could 
correspond to artifacts like the movement of the patient, pa-
tient collaboration, soft-tissue attenuation or non-target uptake 
overlap, overlying non-anatomical structures, contamination 
artifacts, the failure of the equipment, inadequate selection of 
the instrumentation, poor preparation and positioning of the 
patient, low radiopharmaceutical activity, previous exams with 
administration of radiopharmaceuticals. A platform was devel-
oped with application of four tasks: 1º to take a picture or video 
that simulates an artefact, 2º apply image processing tools to 
highlight artifacts, 3º to search an image in the bibliography of 
a real case of the artefact, to make an analysis and to discuss 
ways to solve or avoid these artifacts, 4º evaluate the satisfaction 
on a scale of 0 to 10 regarding to the accomplishment of the 
task. Results: Regarding the evaluation of the satisfaction of the 
simulation of each of the artifacts and execution of the tasks 
proposed in the platform, the average varied between 7.3±1.3 
and 8.4±1.1, corresponding the lowest value to the simulation 
of a situation of low radiopharmaceutical activity administration 
and the highest value to a situation of patient movement. In 
general students were able to respond to all tasks, were able to 
work with several image processing tools, discussed in group 
and analyzed the images or videos obtained, considering the 
great variability and creativity to simulate each of these artifacts 
and presented several solutions to avoid or solve these artifacts. 
Conclusion: With the platform developed and a video camera 
it was implemented a practical learning simulator that allowed 
students to learn about the most common imaging artefacts 
in Nuclear Medicine, became aware of the loss of image quali-
ty and the consequences for image interpretation and analysis 
and developed the knowledge to apply techniques to solve or 
avoid these artifacts.

OP-224
Patient and Public Involvement and Engagement in 
Nuclear Medicine
A. S. F. Ribeiro, M. Lee, C. Abreu, J. MacNeil, K. May, G. Flux, W. Oyen; 
Royal Marsden Hospital NHS Foundation Trust, Sutton, UNITED 
KINGDOM.
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Introduction: Patient, carer and public involvement/engage-
ment (PPI/E) refers to incorporating and integrating patients’ or 
users’ perspectives. Members of the public, patients and carers 
collaborate in research instead of only participating in studies. To-
day’s research landscape prioritizes research themes to align with 
the patients - the ultimate beneficiaries of our research. PPI/E in 
Imaging, particularly in nuclear medicine is a relatively new con-
cept across Europe. However, combined with the fact that ioniz-
ing radiation in medical imaging is not widely understood patient 
involvement is of increasing importance. Subjects & methods: A 
literature review conducted using Medline and Embase research 
databases in March 2018, combining subject headings & key-
word searches for “nuclear medicine; diagnostic techniques; pa-
tient involvement; patient engagement and research” identified 
no articles, whereas several articles can be found in other fields 
such as Alzheimer, lung cancer and others. This demonstrates the 
need for PPI/E to be recognised and promoted in nuclear med-
icine across Europe and worldwide. At The Royal Marsden Hos-
pital two dedicated patient representatives work alongside the 
Imaging Department professionals to support studies in nuclear 
medicine and magnetic resonance. Results: With the inclusion 
of patient representatives in the teams, overall PPI/E awareness 
within the hospital increased substantially over the past 8 years 
and PPI/E inclusion is now compulsory to obtain ethical approv-
al. PPI/E members are involved in various aspects such as early 
phase study concept meetings and study design, research doc-
umentation review, leading on training sessions for researchers; 
inclusion as investigators or leading on studies and contributing 
to applications for research funding for imaging studies. As a re-
sult of the PPI/E program in imaging, two imaging funding appli-
cations with a substantial involvement from PPI/E. were awarded. 
PPI/E not only provides substantial support to studies and appli-
cations (e.g. Masters imaging study and PhD application), but also 
has contributed substantially to presentations at national confer-
ences on the role of patients in imaging led studies. Conclusion: 
The role of PPI/E in nuclear medicine is crucial, warranting efforts 
to increase awareness. PPI/E provides knowledge and experience 
to professionals who in turn contribute to PPI/E personal devel-
opment and empowerment to promote imaging health research. 
With a good understanding of the patients’ needs and interests 
we can tailor research and make it more valuable, acceptable and 
understandable to potential participants. This is particularly im-
portant for nuclear medicine where terminology and technology 
is complex and patient input can help to provide a more positive 
patient experience.
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M2M: It´s All About Peptides

OP-225
Selective Imaging of αvβ8-Integrin With Ga-68-Labelled 
Peptide Conjugates
J. Notni, A. Wurzer, F. Reichart, O. V. Maltsev, K. Steiger, R. Beck, H. 
Wester, M. Schwaiger, H. Kessler; Technical University of Munich, 
Garching, GERMANY.

Because no selective small-molecule ligands for αvβ8-integrin 
have been available, this subtype is the least studied among the 
8 RGD-binding integrins. Unlike these, αvβ8-integrin features a 
unique stucture in that it does not possess a cytoplasmic tail. 
It plays a key role for fundamental processes of tumor cell de-
velopment and differentiation, for example, activation of TGFβ, 
and is involved in tumor progression and invasion. Furthermore, 
it mediates the cellular entry of certain viruses, such as Foot-
and-Mouth (FMDV) Herpes Simplex (HSV) or Epstein-Barr (EBV). 
We present the first 68Ga-labelled PET probes for in-vivo study 
of tissue distribution and biological functions of αvβ8-integrin. 
Recently, we developed a cyclic octapeptide with subnanomo-
lar (IC50=0.93 nM) affinity for αvβ8 and a high selectivity (IC50 
for all other RGD-binding integrins >210 nM). On this basis, we 
synthesized monomeric and trimeric TRAP chelator conjugates 
by means of click-chemistry coupling. The 68Ga-labelled com-
pounds were characterized in vitro and evaluated in-vivo, using 
SCID mice bearing subcutaneous MeWo (αvβ8+ human mela-
noma) xenografts, by µPET imaging and ex-vivo biodistribution 
60 min p.i.. Expression density of αvβ8-integrin was assessed by 
β8-immunohistochemistry (IHC) for tumor and various other 
tissues. The trimer exhibits a 37fold higher αvβ8-integrin affinity 
than the monomer (IC50=0.89 vs. 33 nM, respectively) resulting 
in a higher tumor uptake (1.9±0.3 vs. 1.0±0.3 %ID/g, respectively, 
in biodistribution), while blockade resulted in the same baseline 
(0.25±0.16 and 0.25±0.09 %ID/g, respectively). Both tracers are 
excreted renally, consistent with high polarity (logD = -3.1±0.1 
and -3.9±0.1, respectively). IHC showed intermediate β8-expres-
sion in the tumor while most organs and tissues were found 
β8-negative, resulting in low uptakes (<0.4 %ID/g) confirming a 
low degree of unspecific binding. A slight β8-expression in the 
lung was detectable with the trimer but not with the monomer 
(0.68±0.19 %ID/g vs. 0.35±0.16 %ID/g, respectively), showcasing 
a higher sensitivity of the trimer. Favorable tumor/tissue ratios 
(t/blood: 6.7 and 5.5; t/liver: 6.8 and 6.6; t/muscle: 29 and 24 for 
trimer and monomer, respectively) are reflected by PET images 
with low background and excellent delination of the αvβ8-pos-
itive tumor. In conclusion, both αvβ8-integrin-targeted probes 
possess favorable pharmacokinetics and are suitable for map-
ping αvβ8-integrin in vivo by means of PET, while the trimer is 
preferred due to higher sensitivity and higher absolute uptake 
in αvβ8-positive tissues.

OP-226
[18F]RPS-534: A novel CXCR4 specific imaging agent
A. Amor-Coarasa, J. M. Kelly, A. Nikolopoulou, P. K. Singh, C. 
Williams, Y. Vedvyas, M. M. Jin, J. D. Warren, J. W. Babich; Weill 
Cornell Medical College, New York City, NY, UNITED STATES OF 
AMERICA.

Aim: Following our recent identification of [18F]RPS-544 as a CX-
CR4-specific agent for PET imaging, we sought to develop new 
structural leads via in silico screening and evaluate these leads 
for CXCR4 specific targeting using in vitro and in vivo models. 
Materials and Methods: A full High Throughput Virtual Screen-
ing was performed on a 17.3 million compound database to 
identify the best 50k structures docked against human CXCR4. 
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Next, the lead compound library was supplemented with CXCR4 
ligands with known affinity, and a Standard Precision docking 
experiment was performed to select the top 500 structures. 
Structures were modified to include a fluorine atom at a logical 
site for radiofluorination and further evaluated in an Extra Preci-
sion Docking Experiment. Three lead candidates (RPS-533, 534 
and 545) were identified and synthesized along with their corre-
sponding precursors for radiofluorination. The compounds were 
evaluated by competitive binding assay against [68Ga]Pentixafor, 
and Kd and internalization were determined using PC3-CXCR4 
cells. [18F]Fluorinated ligands were synthesized by a click reac-
tion with 2-[18F]fluoroethylazide and evaluated in a bilateral 
(CXCR4-/CXCR4+) PC3 tumor model at 1 h post intravenous in-
jection by μPET/CT (n=2) and biodistribution (n=5). Specificity 
was confirmed by differential tumor uptake and blocking with 
AMD-3100 (5 mg/kg). Results: Cyclam-containing compounds 
(e.g. AMD-3100) had the best docking scores, but a common 
feature in the top structures was a 1,4-benzenedimethanamine 
moiety. The inclusion of a fluoroethyltriazole improved docking 
scores. A 3 step radiosynthesis was designed consisting of (1) 
the synthesis of 2-[18F]fluoroethylazide; (2) a click reaction with 
an alkyne precursor; and (3) deprotection. The manual, non-op-
timized radiosynthesis was completed in 2 h with a radiochem-
ical yield of 34.7±15.6% (n>10) and molar activity >185 GBq/
µmol. In spite of their superior docking scores, RPS-533, -534 and 
-545 showed modest IC50 values (IC50 = 356±100 nM, 218±38 
nM and 398±41 nM, respectively) against [68Ga]pentixafor rel-
ative to RPS-544 (IC50=4.9±0.3 nM). However, imaging and bio-
distribution studies confirmed superior tumor uptake for [18F]
RPS-534 and faster clearance via kidneys at all time points rela-
tive to [18F]RPS-544. Uptake in PC3-CXCR4 tumors was 2.1 times 
greater (p<0.0001) than [18F]RPS-544. Co-injection of AMD-3100 
decreased PC3-CXCR4 tumor uptake by 60-70%, and uptake in 
bone and spleen was completely blocked. Conclusions: [18F]
RPS-534 was identified from an in silico screen and demonstrat-
ed high and specific uptake in PC3-CXCR4 tumors. Rapid clear-
ance via the kidneys leads to high tumor-to-tissue ratios. On this 
basis [18F]RPS-534 is the most promising [18F]fluorinated CXCR4 
imaging agent reported to date.

OP-227
Can 68Ga(HP3-RGD3) image early onset of rheumatoid 
arthritis preclinically?
F. Clarke, M. T. Ma, T. J. Peel, N. K. Ramakrishnan, K. Sunassee, J. 
K. Bordoloi, G. H. Cornish, A. P. Cope, S. Y. A. Terry; King’s College 
London, London, UNITED KINGDOM.

Purpose: Manifesting as joint pain and swelling, stiffness and fa-
tigue, rheumatoid arthritis is an autoimmune disease character-
ized by systemic inflammation. If identified early, it can be treated 
successfully in a proportion of patients with disease-modifying 
anti-rheumatic drugs. Imaging could detect disease early-on 
and allow monitoring of disease progression thus maximising 
disease suppression. Here, we investigated 68Ga(HP3-RGD3) as a 
PET imaging tool to detect arthritis early-on by targeting integ-
rin avb3, found on osteoclasts, macrophages and new blood ves-
sels. Methods: Preclinical studies using the K/BxN serum trans-

fer model of arthritis were carried out. Control groups were PBS 
alone or co-injection with a blocking dose of c(RGDfK). C57Bl/6 
mice were injected with arthritogenic serum (n=10-20/group) 
and imaged by PET/CT with 68Ga(HP3-RGD3) at 1h p.i. on day 6 
(9-16 MBq/4 ug) or used for biodistribution only (1.5-6MBq/4 
ug). Seperately, mice presenting mild or established, severe ar-
thritis were imaged on day 8 with 68Ga(HP3-RGD3), culled and 
used for biodistribution studies (n=3 per group). In a final study, 
ankle joints were removed from healthy and arthritic mice on 
day 10 for staining with H+E and flow cytometry was used to 
identify immune cell populations in the joints and joint-drain-
ing lymph nodes at the peak of disease (Day 5). Results: Mice 
imaged at day 6 did not have external signs of arthritis nor could 
PET/CT visualise early signs of arthritis. In biodistribution studies, 
a difference in joint uptake of 68Ga(HP3-RGD3) was seen between 
mice receiving arthritogenic serum and PBS. For example, tracer 
uptake in the feet and ankles was 0.84±0.16 %ID and 0.67±0.22 
%ID (p=0.007), respectively. At day 8, imaging could differentiate 
between severely arthritic joints (increased diameter >0.5mm) 
and joints with little inflammation, even within the same mouse. 
In biodistribution data, tracer uptake in severely arthritic joints 
was 0.26±0.02 %ID in wrists and 0.68±0.18 %ID in ankles, where-
as wrists measured 0.14±0.02 %ID and ankles 0.29±0.03 %ID in 
non-arthritic mice. In blockade studies, radiotracer uptake in 
severely arthritic joints measured 0.08±0.01 %ID in wrists and 
0.24±0.02 %ID in ankles (p = 0.0005). Joints and joint-draining 
lymph nodes from arthritic mice showed enhanced cell infiltra-
tion and erosion as well as a greater number of T cells, mono-
cytes, dendritic cells and neutrophils, respectively, compared to 
healthy mice. Conclusion: In mice, 68Ga(HP3-RGD3), is an excel-
lent and specific tracer to image arthritis but only where disease 
is established. Acknowledgements: Funding for the project 
was in part provided by the Rosetrees Trust.

OP-228
Targeted optical imaging of the GLP-1R using exendin-
IRDye800CW
M. Boss1, M. Buitinga1, M. Brom1, D. Bos1, C. Marciniak2, G. van 
Dam3, F. Pattou2, M. Gotthardt1; 1Radboud University Medical 
Center, Nijmegen, NETHERLANDS, 2University Hospital, Lille, 
Lille, FRANCE, 3University Medical Center Groningen, Groningen, 
NETHERLANDS.

Background: While pre-operative imaging is essential for tu-
mour detection before surgical cancer treatment, translating 
this information into the operating room is challenging. In-
tra-operative optical imaging can provide real-time detection 
of tumour lesions and thereby contribute to optimal surgical 
procedures. Insulinomas and focal lesions in congenital hyper-
insulinism (CHI) are GLP-1-receptor (GLP-1R) positive pancreatic 
lesions. Although surgical treatment is the therapy of choice, 
the procedure can be challenging because of the small size of 
these lesions and the necessity to conserve healthy pancreat-
ic tissue. The stable GLP-1 analogue exendin specifically binds 
the GLP-1R on pancreatic beta cells. GLP-1R imaging using 
[68Ga]Ga-labelled exendin is a successful pre-operative imaging 
technique for insulinomas and is under investigation in CHI. We 
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hypothesize that exendin-4 labelled with the near-infrared (NIR) 
dye IRDye800CW enables specific targeting of pancreatic beta 
cells and thereby intra-operative visualization of GLP-1R positive 
lesions. Methods: Exendin-IRDye800CW was characterized in 
vitro and in vivo. A competitive binding assay was performed 
using CHL-cells transfected with the human GLP-1R. In mice 
bearing subcutaneous GLP-1R positive tumours, biodistribution 
studies were performed, as well as in vivo fluorescence imaging 
using an IVIS optical imaging system. The applied fluorescent 
biodistribution method was validated by combined radioactive 
and fluorescent biodistribution studies using the dual-labelled 
tracer [111In]In-DTPA-exendin-4-Cy5.5. In healthy mini pigs, in 
vivo fluorescence imaging of the pancreas was performed us-
ing a laparoscopic NIR imaging system. Ex vivo fluorescence 
imaging of pancreatic tissue was performed with a flatbed 
scanner and fluorescence microscopy. Results: Exendin-IRDye-
800CW has a high affinity for the GLP-1R with an IC50 of 4 nM, 
which is comparable to unlabeled exendin. Injection of 3 µg 
exendin-IRDye800CW in BALB/c nude mice with subcutaneous 
GLP-1R positive tumours resulted in a tumour uptake of 3.2 ± 
1.4 %ID/g, which decreased with increasing peptide doses to 
2.5 ± 0.2 %ID/g, 1.4 ± 0.1 %ID/g and 0.6 ± 0.3 %ID/g for 10, 30 
and 100 µg, respectively. Tumours were successfully detected 
by fluorescence imaging. In mini pigs after injection of 1.4 µg/
kg exendin-IRDye-800CW, a clear fluorescent signal was de-
tected in the pancreas. Specific uptake in the pancreatic islets 
was shown by detection of individual islets in pancreas tissue 
by flatbed fluorescence scanning and fluorescence microscopy. 
Conclusion: These data indicate that exendin-IRDye800CW is a 
promising tracer for intra-operative optical imaging of GLP-1R 
positive lesions.

OP-229
Preclinical comparison of the new GRPR-antagonist 111In-
SB13 vs. 111In-labeled native GRP(17-27) with focus on 
stability and biodistribution patterns in mice
B. A. Nock1, A. Kaloudi1, E. Lymperis1, E. P. Krenning2, M. de Jong3, T. 
Maina1; 1Molecular Radiopharmacy, INRASTES, NCSR Demokritos, 
Athens, GREECE, 2Cyclotron Rotterdam BV, Erasmus MC, Rotterdam, 
NETHERLANDS, 3Department of Radiology and Nuclear Medicine, 
Erasmus MC, Rotterdam, NETHERLANDS.

Aim: The overexpression of the gastrin-releasing peptide re-
ceptor in human tumors has been exploited for delivering 
diagnostic/therapeutic radionuclides to pathological lesions 
by bombesin (BBN)-like carriers. The biosafety and attractive 
pharmacokinetics of radiolabeled GRPR-antagonists led to the 
development of promising candidates for human use. As a 
part of this effort, we report on the GRPR-antagonist SB13 (DO-
TA-[His25-NHCH(CH2CH(CH3)2)2]GRP(17-25)), suitable for labeling 
with 111In. Preclinical results are presented herein from direct 
comparison of 111In-SB13 with the previously reported GRPR-ag-
onist 111In-DOTA-GRP(17-27) in PC-3 cells and mouse models. It 
should be noted that the two tracers differ only in the C-ter-
minus. Stability and biodistribution changes during neprilysin 
(NEP) inhibition induced after phosphoramidon (PA) coinjection 
are discussed. Materials and Methods: Competition binding 

assays with SB13 against [125I-Tyr4]BBN were conducted in GR-
PR-positive PC-3 cell membranes. Blood samples collected 5 
min post-injection (pi) of 111In-SB13 or 111In-DOTA-GRP(17-27) 
in healthy mice without or with PA-coinjection were analyzed 
by HPLC for radiometabolites. Biodistribution of 111In-SB13 and 
111In-DOTA-GRP(17-27) was performed without or with PA-co-
injection in PC-3 xenograft-bearing SCID mice at 4 h and 24 h 
pi; additional 4-h animal groups received excess [Tyr4]BBN for 
in vivo GRPR-blockade. Results: SB13 displayed single-dig-
it affinity for the GRPR (IC50= 2.6±0.4 nM vs. IC50= 19.2±2.9 nM 
of DOTA-GRP(17-27)). In peripheral mouse blood 111In-SB13 
showed notably superior stability (78% intact) compared 
with 111In-DOTA-GRP(17-27) (<27% intact) at 5 min pi; PA-co-
injection fully stabilized 111In-SB13 in mouse circulation, with 
only partial stabilization achieved for 111In-DOTA-GRP(17-27) 
(<78% intact). Higher uptake in the PC-3 xenografts was ex-
hibited by 111In-SB13 (8.1±1.4%ID/g) compared to 111In-DOTA-
GRP(17-27) (4.3±0.3%ID/g) at 4 h pi, increasing to similar levels 
(29.4±4.6%ID/g and 29.2±5.3%ID/g, respectively) after PA-co-
injection. Notably, 111In-SB13 cleared much faster from back-
ground than 111In-DOTA-GRP(17-27) even after PA-coinjection, 
including the GRPR-rich mouse pancreas (3.6±1.0%ID/g and 
65.8±6.5%ID/g at 4 h pi in the respective PA-groups). Conclu-
sions: The new GRPR-antagonist based radiotracer 111In-SB13 
displayed higher bioavailability, stronger tumor-targeting and 
more attractive pharmacokinetics in mice compared with the 
respective GRPR-agonist, structurally differing only in the C-ter-
minus. These qualities were enhanced during in-situ NEP inhibi-
tion providing good opportunities for clinical translation.

OP-230
Selection of the most optimal ADAPT6-based probe for 
imaging of HER2 using PET and SPECT.
J. Garousi1, J. Garousi1, S. Lindbo2, B. Mitran1, A. Vorobyeva1, M. 
Oroujeni1, A. Orlova1, S. Hober2, V. Tolmachev1; 1Uppsala University, 
Uppsala, SWEDEN, 2Royal Institute of Technology, Stockholm, 
SWEDEN.

Aim: Radionuclide molecular imaging may solve the problem 
of discrimination between metastases with high and low lev-
el of expression of HER2, which is necessary for selection of 
patients potentially responding to HER2-tergeting therapy. 
ADAPT6 is an engineered affinity protein based on the scaf-
fold of albumin-binding domain of protein G. ADAPT6 variants 
bind to HER2 with low nanomolar affinity. Small size of ADAPT6 
(6 kDa) permits good contrast in imaging of HER2 expression. 
Several optimisation studies demonstrated that N-terminal se-
quences DEAVDANS and (HE)3DANS, C-terminal sequence GSSC 
and positioning DOTA chelator at C-terminus improved the 
tumour-to-organ ratio of 111In-labelled variants. Thus, DOTA-C61-
(HE)3DANS-ADAPT6-GSSC and DOTA-C59-DEAVDANS-ADAPT6-
GSSC should be the most promising variants for labelling with 
trivalent radiometals. The aim of this study was to select the best 
ADAPT6 variant providing good discrimination between tu-
mours with high and low HER2 expression and the best contrast 
in PET and SPECT imaging. Methods: C59-DEAVDANS-ADAPT6 
and C61-(HE)3DANS-ADAPT6- GSSC were site-specifically con-
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jugated with maleimido-DOTA. The conjugates were labelled 
with111In and 68Ga. Disposable size-exclusion columns were 
used for purification. HER2-expressing SKOV-3 and BT474 cell 
lines were using to study specificity and cellular processing. Fe-
male BALB/C nu/nu mice bearing SKOV-3 (1.6 × 106 receptors/
cell) and DU 145 (5.1 × 104 receptors/cell) xenografts were used 
to evaluate capacity of radiolabelled ADAP variant to discrim-
inate between tumours with high and low HER2 expression. 
PET/CT imaging was performed to show discrimination be-
tween xenografts with high and low HER2 expression. Results: 
Labelling with both 68Ga and 111In provides radiochemical yields 
over 90%. The radiochemical purity of all conjugates was over 
99%. All variants demonstrated specific binding to HER2-ex-
pressing cells and equally slow internalization. Tumour uptake 
of 111In-labeled variants was slightly but significantly higher than 
68Ga-labeled ones, and clearance of 111In-labeled variants was 
rapider. All variants had several-fold higher uptake in SKOV-3 
than in DU-145 xenografts. Both 111In- and 68Ga-labeled DOTA-
C61-(HE)3DANS-ADAPT6-GSSC had rapider clearance from blood 
compared to DOTA-C59-DEAVDANS-ADAPT6-GSSC. DOTA-C61-
(HE)3DANS-ADAPT6-GSSC provided approximately twice higher 
tumour-to-blood ratios at 3 h p.i. (208±36 for 111In and 109±17 
for 68Ga) than DOTA-C59-DEAVDANS-ADAPT6-GSSC (93±19 for 
111In and 50±18 for 68Ga) in mice bearing SKOV-3 xenografts. The 
tumour-to-organ ratios for 68Ga-DOTA-C61-(HE)3DANS-ADAPT6-
GSSC are sufficiently high to provide high-contrast PET imaging 
in major metastatic sites (tumour-to-liver ratio of 48±7, tumour-
to-bone-ratio of 147±70 and tumour-to-lung ratio of 104±34). 
Conclusions: [68Ga]Ga-DOTA-C61-(HE)3DANS-ADAPT6-GSSC 

and [111In]In-DOTA-C61-(HE)3DANS-ADAPT6-GSSC are the best 
variants for imaging of HER2 expression using PET and SPECT, 
respectively.

OP-231
Comparative studies of 4-(p-iodophenyl)butanoic acid 
acylated acidic amino acids as effective albumin binders 
by PET imaging and biodistribution using 18F-labeled 
trifluoroborate derivative of PSMA-617 as a targeting 
vector
H. Kuo1, J. Pan1, H. Merkens1, Z. Zhang1, C. Zhang1, N. Colpo1, 
N. Hundal-Jabal1, D. M. Perrin2, F. Bénard1,2, K. Lin1,2; 1BC Cancer 
Research Centre, Vancouver, BC, CANADA, 2University of British 
Columbia, Vancouver, BC, CANADA.

Introduction: Conjugation of an albumin binder to extend 
blood retention time of radiotherapeutic agents is an attrac-
tive strategy to enhance tumor uptake and treatment efficacy. 
However, the most investigated albumin-binding motif, Nε-[4-
(p-iodophenyl)butanoyl]-D-Lys, contains only one carboxylate 
group. For conjugation to peptides on solid phase, this albu-
min binder has to be anchored at the C-terminus. Otherwise, 
modifications for conjugation to peptides such as via click re-
action are needed. In this study, we exploited the replacement 
of D-Lys with various acidic amino acids that contain two car-
boxylate groups: one for coupling to peptides and the other as 
part of albumin-binding motif. Methods: HTK01160, HTK01171, 
HTK01190 and HTK01192 containing 4-(p-iodophenyl)butanoic 

acid acylated Glu, Asp, Glu, and Aad (L-2-aminoadipic acid), re-
spectively, were synthesized via the solid phase approach. After 
assembling the PSMA-617 pharmacophore (tranexamic acid-
2-Nal-Lys-ureido-Glu), Lys was coupled to the C-terminus, fol-
lowed by sequential coupling of albumin-binding components 
(the acidic amino acid and 4-(p-iodophenyl)butanoic acid) to 
the α-amino group of Lys. For HTK01160 and HTK01190, Glu was 
coupled to the PSMA targeting vector via the α- or γ-carboxyl-
ate group, respectively. After coupling azidoacetic acid to the 
ε-amino group of Lys, peptides were cleaved off the resins and 
clicked with N-propargyl-N,N-dimethyl-ammoniomethyltrifluo-
roborate to obtain the desired standards. Radiofluorination was 
conducted via 18F-19F isotope exchange reaction. PET imaging 
and biodistribution studies were performed in mice bearing 
PSMA-expressing LNCap prostate cancer xenografts. Results: 
18F-HTK01160, 18F-HTK01171, 18F-HTK01190 and 18F-HTK01192 
were obtained in 0.5-4.0% average decay-corrected radio-
chemical yields with >99% radiochemical purity and ≥57GBq/
μmol average specific activity. All 18F-labeled compounds 
showed prolonged blood retention and good PSMA targeting 
as hearts and tumors were clearly visualized in PET images ac-
quired at both 1- and 4-h post-injection. The changes on blood 
uptake values from 1- to 4-h post-injection for 18F-HTK01160, 
18F-HTK01171, 18F-HTK01190 and 18F-HTK01192 were 19.9±11.8 
to 11.2±1.58%ID/g, 21.5±2.29 to 18.1±1.99%ID/g, 25.9±7.10 
to 20.8±2.93%ID/g, and 18.6±0.92 to 14.9±1.10%ID/g, re-
spectively. The changes on LNCaP tumor uptake values from 
1- to 4-h post-injection were 14.2±1.27 to 33.1±8.34%ID/g for 
18F-HTK01160, 7.26±0.78 to 16.4±3.16%ID/g for 18F-HTK01171, 
3.87±1.13 to 9.51±1.56%ID/g for 18F-HTK01190, and 5.49±0.48 to 
15.9.1±2.93%ID/g for 18F-HTK01192. Conclusion: We designed 
and compared four albumin-binding motifs that can be direct-
ly constructed on solid phase to anywhere in the sequences 
of peptides and peptidomimetics without additional chemical 
modifications. The N-[4-(p-iodophenyl)butanoyl]-Glu motif in 
18F-HTK01160 greatly enhanced tumor uptake and showed rela-
tively faster blood clearance; thus it is promising for conjugation 
to radiotherapeutic agents to improve treatment efficacy.

OP-232
Development and evaluation of a new Interleukin-2 PET 
radioligand [18F]AlF-RESCA-IL2: comparison with [18F]FB-IL2
I. F. Antunes1, E. L. van der Veen2, E. E. M. Deneer1, F. Cleeren3, 
G. Bormans3, P. H. Elsinga1, R. A. J. O. Dierckx1, E. G. E. de 
Vries2, E. F. J. de Vries1; 1University of Groningen, University of 
Medical Center of Groningen, Dept. of Nuclear Medicine and 
Molecular Imaging, Groningen, NETHERLANDS, 2University of 
Groningen, University of Medical Center of Groningen, Dept. of 
Medical Oncology, Groningen, NETHERLANDS, 3University of 
Leuven, Dept. of Pharmacy and Pharmacology, Laboratory for 
Radiopharmaceutical Research, Leuven, BELGIUM.

Introduction: Interleukin-2 is a 15.5 kDa glycoprotein that binds 
with high affinity to IL2 receptors (IL2R) that are overexpressed 
on activated T-cells, which are involved in various pathological 
diseases, such as autoimmune diseases, but also play a major 
role in the tumor immune response. We have developed [18F]



S79 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

FB-IL2 which has been successfully used for detecting activated 
T-cells in rodents [1]. Recently, a GMP-compliant production of 
[18F]FB-IL2 for clinical use was implemented, but the production 
method proved to be complex and time-consuming. Therefore, 
we now developed a simplified method to label IL2 with 18F-flu-
oride. Here we present the synthesis of [18F]AlF-RESCA-IL2 and 
its comparison to [18F]FB-IL2. Methods: The [18F]AlF-RESCA-IL2 
synthesis was automated on the Eckert&Ziegler PharmTracer 
synthesis module. An {[18F]AlF}2+ solution was freshly prepared 
by adding ca. 10 GBq of 18F-fluoride in 400 μl of NaCl 0.9% to 
50 nmol AlCl3 in 200 μl of NaOAc buffer (0.1 M, pH 4.5). This 
solution was added to RESCA-TFP (50 nmol, 12 min, RT). [18F]
AlF-RESCA-TFP was purified using an HLB cartridge. Purified [18F]
AlF-RESCA-TFP was conjugated with human recombinant IL2 
(Proleukin®, 17.2 nmol, 50oC, 12 min, pH 8.4) and purified using 
a TC2 cartridge. The stability of [18F]AlF-RESCA-IL2 was tested in 
human serum (TCA precipitation) at 60 min. Ex-vivo biodistribu-
tion [18F]AlF-RESCA-IL2 (1.21±0.95 MBq) and [18F]FB-IL2 (4.20±0.8 
MBq) was studied in male immunocompetent BALB/c mice 
(n=6) at 60 min p.i. Results: The [18F]AlF-RESCA-TFP complex 
was formed at room temperature with excellent yields (>80%). 
The subsequent conjugation of IL2 with [18F]AlF-RESCA-TFP pro-
vided the final product, [18F]AlF-RESCA-IL2 with a radiochemical 
yield (2.4±1.6%) and radiochemical purity (>95%) within 90 min. 
[18F]AlF-RESCA-IL2 showed high stability in human plasma with 
>90% of the tracer remaining intact after 60 min. Preliminary 
biodistribution of [18F]AlF-RESCA-IL2 in mice (60 min, p.i) showed 
high uptake in kidneys (49±23 %ID/g), spleen (43±25 %ID/g). 
liver (31±6 %ID/g) and bone marrow (27±12 %ID/g), which was 
comparable to the biodistribution of [18F]FB-IL2 (kidneys 22±11 
%ID/g; spleen 17±14 %ID/g; liver 12±11 %ID/g; bone marrow 
11±12 %ID/g). Conclusion: [18F]AlF-RESCA-IL2 can be obtained 
in similar yields as [18F]FB-IL2, but in a substantially shorter time 
(90 vs. 150 min). In addition, substitution of the 4-[18F]fluoroben-
zoyl group with Al[18F]-RESCA increased significantly the uptake 
in kidneys spleen and liver. Further studies are ongoing to eval-
uate the selectivity [18F]AlF-RESCA-IL2 binding to IL2R on acti-
vated T-cells. References: [1] Di Gialleonardo et al., J. Nuc. Med., 
2012, 53(5):679-86
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OP-233
The ICRP Reference Pediatric Phantoms - Design, 
Construction, and Applications to Nuclear Medicine 
Dosimetry
W. Bolch1, C. Lee2, M. Zankl3, D. Jokisch4, N. Petoussi-Henss3, C. 
Kim5, J. Hunt6, T. Sato7, K. Eckerman8, K. Kim9, J. Li10, H. Schlattl3, Y. 
Yeom2, M. Wayson1, D. Pafundi1, E. Stepusin1; 1University of Florida, 
Gainesville, FL, UNITED STATES OF AMERICA, 2National Cancer 
Institute, Rockville, MD, UNITED STATES OF AMERICA, 3Helmholtz 
Zentrum Munchen, Munchen, GERMANY, 4Francis Marion 
University, Florence, SC, UNITED STATES OF AMERICA, 5Hanyang 
University, Seoul, KOREA, REPUBLIC OF, 6Instituto de Radioprotecao 

e Dosimetria, Rio de Janeiro, BRAZIL, 7Japan Atomic Energy Agency, 
Ibaraki, JAPAN, 8Oak Ridge National Laboratory, Oak Ridge, TN, 
UNITED STATES OF AMERICA, 9Kyung Hee University, Seoul, KOREA, 
REPUBLIC OF, 10Tsinghua University, Beijing, CHINA.

Introduction: This presentation summarizes an upcoming ICRP 
Publication on the development and intended use of a series 
of ten computational phantoms representing the reference 
male and female newborn, 1-year-old, 5-year-old, 10-year-old, 
and 15-year-old as defined in Publication 89. These phantoms 
have been formally adopted by the ICRP for use within Commit-
tee 2 in the development of age-dependent dose coefficients 
following the 2007 Recommendations. They are presented in 
the very same voxelized structures and tissue ID numbers as 
given in Publication 110 for the adult reference computational 
phantoms. Methods: The pediatric reference phantoms were 
constructed along 9 steps in their development: (1) selection of 
CT tomographic data, (2) segmentation of those CT images, (3) 
body contour and organ modeling via NURBS/PM surfaces, (4) 
adjustments of outer body contour to match total body mass, 
(5) adjustments of individual organ values to match reference 
masses, (6) subdivision of the skeletal tissues, (7) voxelization of 
the NURBS/PM surfaces, (8) voxel retagging for lymphatic nodes 
and skeletal muscle, and (9) further modifications to bring the 
series of pediatric phantoms into a structure identical to that 
original established for the adult phantoms of Publication 110. 
Results: The upcoming ICRP Publication will include a variety 
of annexes similar to those given in Publication 110 to include 
tissue IDs, elemental compositions, surface depth distributions, 
organ pair chord-length distributions, and cross sectional imag-
es. Discussion: These pediatric phantoms have been used by 
Task Group 90 of Committee 2 in the development of age and 
sex dependent dose coefficients representing external expo-
sures to contaminated air, water, and soil. They have also been 
used by Task Group 96 of Committee 2 in the development of 
age and sex dependent specific absorbed fractions for internally 
emitted photons, electrons, alpha particles, and neutrons, in a 
manner similar to the adult SAF values given in Publication 133. 
These SAF values are currently being utilized by Task Group 96 in 
the preparation of dose coefficients for radionuclide ingestion 
and inhalation as part of the forthcoming EIR (Environmental 
Intakes of Radionuclide) publication series which updates the 
dose coefficients of ICRP Publications 56, 67, 71, and 72. Finally, 
the new pediatric SAF values will be used to assemble radionu-
clide S values for use by Task Group 36 in their revision of nuclear 
medicine organ and effective dose coefficients.

OP-234
FAPI-PET/CT: normal tissue biodistribution and a 
preliminary dosimetry estimate of two DOTA-containing 
FAP-targeting agents compared to FDG in cancer patients
F. L. Giesel, C. Kratochwil, T. Lindner, M. M. Marschalek, A. Loktev, 
P. Flechsig, A. Altmann, W. Mier, U. Haberkorn; University Hospital 
Heidelberg, Heidelberg, GERMANY.

Purpose: Fibroblast activation protein (FAP) is overexpressed in 
cancer associated fibroblasts of several tumor entities. Recent 
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development of quinolone based positron-emission-tomog-
raphy (PET)-tracers that act as FAP-Inhibitors (FAPI), demon-
strated promising results pre-clinically and already also in few 
clinical cases. Consecutively this novel tracer is now applied in 
our hospital to amend the diagnostics of cancer patients which 
were facing limitations of standard exams. Here we analyze the 
normal tissue biodistribution of this new class of PET-radiophar-
maceuticals in comparison to the current standard Onco-PET 
based on Fluorodesoxyglucose (FDG). Methods: A preliminary 
dosimetry estimate was based on three patients examined 
at 0.2h, 1h and 3h after tracer injection using the QDOSE do-
simetry software suit. Further PET/CT scans of tumor patients 
were acquired only 1 h after injection of either FAPI-2 (n=25) 
or FAPI-4 (n=25); for 5 patients an intra-individual related FDG-
scan (also acquired 1h p.i.) was available. For the normal tissue 
of 16 organs, a 2cm Spheric-VOI was placed in the parenchyma, 
for pathological lesions a threshold segmented VOI was used to 
quantify SUVmean/max. Results: Very similar to literature values for 
FDG, an exam with 200 MBq 68Ga-FAPI-2/4 corresponds to an 
equivalent dose of approx. 6/7 mSv. Targeting of both FAPI-trac-
ers was fast, except of clearance from blood-pool and renal ca-
lices the normal tissue biodistribution between 10 min and 3 
h p.i. changes minimally over time. In FAPI-2 the tumor uptake 
from 1h to 3h p.i. decrease by 75%, the tumor retention was 
slightly prolonged with FAPI-4 (50% washout). At 1h p.i. both FA-
PI-tracers performed equally. In comparison to FDG the tumor 
uptake was almost equal (average SUVmax-FDG 7.41; SUVmax-FA-
PI-2 7.37; n.s.); the background uptake in brain (11.01 vs 0.32), liv-
er (2.77 vs 1.69) and oral/pharyngeal mucosa (4.88 vs 2.57) was 
significantly lower with FAPI; other organs were not relevantly 
different between FDG and FAPI. Conclusion: FAPI-PET/CT is 
a new diagnostic mean in imaging cancer patients. In contrast 
to FDG no diet/fasting in preparation of the exam is necessary. 
Tumor-to-background contrast ratios equal or even improved 
in comparison to FDG. Fast tracer kinetics seems appropriate to 
image patients even <1 h pi.

OP-235
Evaluation of the administrated dose and image quality of 
pediatric patients
H. Kertész1, T. Traub-Weidinger2, I. Rausch1, T. Beyer1, J. Cal-
Gonzalez1; 1Center for Medical Physics and Biomedical Engineering, 
Medical University of Vienna, Vienna, AUSTRIA, 2Division of Nuclear 
Medicine, Department of Biomedical Imaging and Image-guided 
Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim: To evaluate the effective dose and image quality obtained 
with different image reconstruction methods when reducing 
the injected activity in pediatric imaging with [18F]FDG PET/CT. 
Material and Methods: In this retrospective study, data from 
ten pediatric patients with epilepsy (age 3-15 years old) and 
five oncological patients (7-18 years old) were used. Patients 
underwent [18F]FDG-PET/ CT examination with injected activi-
ties of 4.2 MBq/kg (epilepsy patients) and 5.1 MBq/kg (oncology 
patients) on a Siemens Biograph TPTV PET/CT system. The ac-
quired list mode data was preprocessed to virtually reduce the 
number of counts to 75%, 50%, 35%, 20% and 10% of the total 

counts. The data was reconstructed using the STIR framework. 
Reconstructions were performed for every patient and activity 
alteration with two reconstruction methods: standard OSEM 
with Gaussian filter (FWHM = 0, 2, 4 mm) and Maximum-A-Pos-
teriori (MAP) reconstruction with median root prior (MAP-MRP) 
(prior values β = 20,100, 200). Tracer avid lesions (i.e. tumors and 
lymph nodes) where delineated using a 50% threshold region 
growing and lesion-to-background ratios (LBR) were calculated. 
For hypo-metabolic regions in epilepsy patients the figure of 
merit was the LBR between the epileptic focus and the corre-
sponding contralateral side of the brain. Further, the uniformity 
within a background region was evaluated. Relative deviations 
of the LBR at reduced number of counts were calculated by 
comparison with the values obtained with all the counts. The 
patient effective dose (ED) was estimated from the CT and PET 
acquisitions. Results: Relative deviations below 10% were ob-
tained for count reductions down to 50% and the reconstruc-
tion methods OSEM+4mm filter (7.0%) and MAP-MRP with β = 
200 (6.7%). The noise level for these cases was 15.4% and 17.6% 
respectively (14.3% and 14.6% with all the counts). Using 50% 
of counts ED for PET could be reduced from 4.7 to 2.4 mSv (ep-
ilepsy patients) and from 5.8 to 2.9 mSv (oncological patients). 
Given the calculated ED from CT (0.3 mSv epilepsy, 3.6 mSv on-
cology), this results in a reduction of the total ED up to 53% and 
68% of the standard ED, respectively. Conclusion: A potential 
reduction of the injected PET activity up to 50% can be achieved 
without compromising the image quality (relative deviations of 
the LBR values below 10%) by applying a suitable reconstruc-
tion method. Acknowledgments: The financial support of the 
Austrian FWF Project I3451-N32 is gratefully acknowledged.

OP-236
130, 110 or 80 kV tube voltage for the low-dose CT at lung 
V-/P-SPECT-CT: Trade-off between radiation exposure and 
image quality
W. M. Schaefer, J. Esser; Kliniken Mariahilf, Mönchengladbach, 
GERMANY.

Introduction: V-/P-SPECT-CT is a sensitive and specific tech-
nique to detect or rule out pulmonary embolism. In a previous 
study there was evidence that by reducing the CT’s tube volt-
age from 130 to 110 kV radiation exposure could be lowered 
significantly without loss of imaging quality. Aim of the current 
study was to test a further reduction of the CT’s tube voltage 
to 80 kV and its consequences on imaging quality. Subjects & 
methods: V-/P-SPECT/CT with Technegas and about 150 MBq 
99mTc-MAA (Siemens SymbiaT) including a low dose CT was 
performed in 25 patients. Three matched pairs (12 male, 13 fe-
male) concerning gender, height, weight and body mass index 
(BMI) for 130, 110 and 80 kV were identified. Image quality of 
the acquired low dose CT was visually analysed using a 6 point 
scale (grade 1-6). Radiation exposure of the low dose CT was 
calculated using CT-EXPO. T-test for paired samples concerning 
height, weight, BMI and radiation exposure of the low dose CT - 
according to ICRP 103 - was performed. Results: Height, weight 
and BMI of the 130,110 and 80 kV collectives did not differ sig-
nificantly: 0.37<p<0.86 (height 170.0±10.5 (130kV) vs. 170.5±8.8 
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cm (110kV) vs. 169.1±9.3 cm (80kV); weight 77.2±16.0 (130kV) 
vs. 77.8±18.4 kg (110kV) vs. 75.8±16.9 kg (80kV); BMI 26.7±5.1 
(130kV) vs. 26.7±5.6 (110kV) vs 26.4±4.8 (80kV)). For the low 
dose CT according to ICRP 103 the following radiation exposure 
was calculated for 130 kV: 0.69±0.15 mSv, for 110 kV: 0.51±0.12 
mSv and for 80 kV: 0.34±0.11 mSv, significant differences were 
found for all comaprisons (p<0.0005). Image quality using 110 
kV (2.44±0.51) was not worse than using 130kV (2.48±0.51), 
resulting p>0.7. Image quality using 80 kV (3.28±0.74) was sig-
nificantly (p<0.0001) worse in comparison to the two other 
options. Conclusion: By reducing the CT’s tube voltage from 
130 to 110 kV within V-/P-SPECT/CT radiation exposure can be 
lowered by about 25% without relevant loss of image quality. 
A further reduction to 80 kV results namely in lower radiation 
exposure but image quality worsens significantly so that we rec-
ommend 110 kV.

OP-237
Nordic-wide Survey of CT Exposures in Hybrid PET-CT and 
SPECT-CT Examinations
N. A. Bebbington1, B. T. Haddock2, H. Bertilsson3, E. Hippeläinen4, 
E. M. Husby5, V. I. Tunninen6, M. Söderberg7; 1Siemens Healthcare 
A/S, Aarhus, DENMARK, 2Clinical Physiology & Nuclear Medicine, 
Glostrup, Rigshospitalet, Copenhagen, DENMARK, 3Siemens 
Healthcare AB, Stockholm, SWEDEN, 4Medical Physics, Helsinki 
University Central Hospital, Helsinki, FINLAND, 5Department 
of Diagnostic Physics, Oslo University Hospital, Oslo, NORWAY, 
6Department of Nuclear Medicine, Satakunta Hospital District, Pori, 
FINLAND, 7Radiation Physics, Skåne University Hospital, Malmö, 
SWEDEN.

Introduction: A growing number of CT scans are performed 
by Nuclear Medicine facilities in combination with PET or SPECT 
scans, yet reference data for radiation doses in hybrid imaging 
is sparse. CT scans can be performed in hybrid imaging for at-
tenuation correction (AC), localisation, lesion characterisation or 
fully diagnostic purposes. Third quartile doses for a population 
are used to generate diagnostic reference levels (DRLs), and me-
dian doses used to demonstrate ‘achievable doses’, to be used 
for benchmarking practice. In this first Nordic-wide multi-centre 
study of CT doses in hybrid imaging, third quartile and medi-
an doses are presented for PET-CT and SPECT-CT examinations 
specific to the clinical purpose of CT, and the scope for further 
optimisation of CT doses is evaluated. Materials and Methods: 
Data on hybrid imaging CT exposures (CTDIvol, DLP, exposure 
settings) and clinical purpose of CT (AC only, localisation, char-
acterisation, diagnostic) was gathered for 5 PET examinations 
(wholebody oncology, infection/inflammation, brain, cardiac 
and bone) and 8 SPECT examinations (bone, cardiac, lung, para-
thyroid, mIBG, Octreotide, thyroid post-ablation and sentinel 
node). Data were submitted by 43 Nuclear Medicine facilities. 
Data from a given system in a given department was included if 
n(number of patients)>=10 (or if n<10 but mA modulation was 
not used). Each included dataset was normalized to give CTDIvol 
and DLP for a 75kg person. Third quartile and median doses were 
determined for DLP and CTDIvol according to clinical purpose 
of CT. Ratios of maximum to minimum weight-normalised dos-

es between facilities were also calculated for each examination 
and clinical purpose. Results: Submitted data was considered 
sufficient for reliable reference data for: PET wholebody oncol-
ogy and inflammation/infection (localisation/characterisation); 
PET brain (AC only); cardiac PET and SPECT (AC only); SPECT 
bone, lung and parathyroid examinations (localisation/charac-
terisation). There was a wide range of weight-normalised doses 
between facilities: maximum to minimum weight-normalised 
DLP ratios between facilities for the same examination type 
and clinical purpose of CT were up to: PET wholebody oncolo-
gy 9:1; PET inflammation / infection 19:1; PET brain 17:1, SPECT 
and PET cardiac 21:1; SPECT lung 27:1; SPECT bone 10:1; and 
SPECT parathyroid 8:1. Conclusions: CT doses are presented for 
the Nordic region for 4 PET-CT and 4 SPECT-CT examinations, 
specific to clinical purpose of CT. Furthermore, the wide range 
of weight-normalised doses between facilities (for the same ex-
amination type and clinical purpose of CT) demonstrates good 
scope for further optimisation of CT exposures.

OP-238
Why should we take care about occupational dosimetric 
impact when routine use of gallium-68 in nuclear 
medicine? A preliminary study.
N. Varmenot1,2, L. Ferrer1,2, M. Frindel3, A. Rauscher3, P. 
Baumgartner3, F. Delaunay4, A. Mathey4, C. Pitel4, H. Zulian1, F. 
Kraeber-Bodéré2,4, A. Denis4, C. Rousseau2,4; 1ICO Cancer Center, 
Medical Physics Unit, Saint-Herblain, FRANCE, 2CRCINA, University 
of Nantes, INSERM UMR1232, CNRS-ERL6001, Nantes, FRANCE, 
3ICO Cancer Center, Pharmacy Unit, Saint-Herblain, FRANCE, 4ICO 
Cancer Center, Nuclear Medicine Unit, Saint-Herblain, FRANCE.

Introduction: Medical research in PET/CT diagnosis involving 
new gallium-68 radiolabelled pharmaceuticals is steadily ris-
ing in the last years thanks to the combined improvement of 
both radionuclide production and radiolabelling. Publications 
demonstrate benefits for the patient but few studies evaluate 
the occupational dosimetric impact when use the gallium-68 
in routine, in terms of effective and equivalent dose. Subjects 
& Methods: In this study, extremities, crystallin and whole body 
exposure are evaluated for three technologists when use of the 
gallium-68 radiolabelling with DOTATOC peptide (10 runs) re-
quiring handmade steps and PSMA-11 peptide (5 runs) that is 
an automated process. Electronic dosimeter ED3 (APVL) is used 
to access to instantaneous dose-rate that can be afterward re-
lated to steps of handling. OSL pellets (LANDAUER) are used to 
measure the cumulative dose. Dosimeters are placed on fingers, 
protection eyeglass and chest. During the production runs, we 
separate radiolabelling phase from injection handmade phase 
to the patient (150 MBq/patient). The annual equivalent and 
effective doses are extrapolated on a mean of 2.5 patients per 
day during 52 weeks of 5 days with 68Ga-PSMA-11 or 68Ga-DO-
TATOC lonely. Results: The measurements show high expo-
sures heterogeneity, confirmed with ED3 measurements that 
present high punctual peaks during the production runs. For 
68Ga-PSMA-11, the median equivalent dose to extremities, per 
production run and per syringe, is 228 µSv [208; 493] and, at the 
injection time, the median equivalent dose to extremities per 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S82

syringe is 212 µSv [188; 278]. For 68Ga-DOTATOC, the median 
equivalent dose to extremities, per production run and per sy-
ringe, is 315 µSv [28; 875] and, at the injection time, the medi-
an equivalent dose to extremities per syringe is 493 µSv [111; 
1225]. The extrapolated annual equivalent dose to extremities 
lead to 288 mSv [257; 501] and 525 mSv [90; 1365], respectively 
for 68Ga-PSMA-11 and 68Ga-DOTATOC. The extrapolated annu-
al equivalent dose to crystallin lead to 6,5 mSv [4,9; 11,7] and 1,3 
mSv [background; 113,1], respectively for 68Ga-PSMA-11 and 
68Ga-DOTATOC. The extrapolated annual effective dose lead to 
1,3 mSv [background; 16,9] and 1,3 mSv [background; 53,3], re-
spectively for 68Ga-PSMA-11 and 68Ga-DOTATOC. Conclusion: 
This study highlights that the use in routine of radiolabelled 
gallium-68 could lead to significant equivalent doses for tech-
nologist, especially since the protocol is not automated. This 
advocates strongly for a specific attention when routine use of 
a new radiopharmaceuticals, particularly on radiation optimisa-
tion of radiolabelling protocol and injection phase, also on high 
practical training of technologist.

OP-239
Skin dose saving of the straff following the acquisition 
of an automated multidoseinjection system in 90Y/177Lu 
peptide receptor radionuclide therapy
F. Fioroni1, E. Grassi1, M. Asti1, F. Sergi2, G. Guidi2, A. Filice1, A. Versari1, 
M. Iori1; 1AUSL-IRCCS, Reggio Emilia, ITALY, 2Comecer SpA, Castel 
Bolognese (RA), ITALY.

Purpose: Significant staff exposure can be a critical issue in Mo-
lecular Radiotherapy, particularly when handling unsealed beta 
emitters-labelled radiopharmaceuticals. Taking into account the 
amounts of administered activity and the physical properties 
of therapeutic radionuclides, the skin of the hands is the riski-
est organ. The aim of this work was to evaluate the equivalent 
dose saving of the staff involved in 90Y/177Lu-labelled radiophar-
maceuticals administration (physicians), using an automated 
multidose injection system (IRIS, Comecer). IRIS is designed for 
diagnostic/therapeutic purposes. Methods: Before the clinical 
use, IRIS was properly calibrated to guarantee accurate mea-
sures of β- emitters. The desired patient dose is automatically 
drawn from the radiopharmaceutical vial, then measured and 
directly injected to the patient. Staff dosimetry was carried out 
with a series of thin active layer ultrasensitive MCP-Ns (LiF: Mg, 
Cu, P) dosimeters fixed at the operator’s fingertips to evaluate 
the skin equivalent dose. The skin dose of the physician was as-
sessed by 6 dosimeters positioned over the first three fingers 
of each hand, replaced after each procedure. 100 procedures 
(600 fingertip doses) were considered. Shielded aprons, anti-X 
gloves to improve the protection against radiation were used. 
Physicians wore also direct reading personal devices to moni-
tor the external body radiation exposure during dispensing. The 
analysis was carried out through the comparison of the data col-
lected before the introduction of the automated device, when 
the radiopharmaceutical was administered systematically (intra-
venous injection) using a traditional infusion system.. The mean 
handled activity/session was 40.2 GBq (177Lu) and 12.2 GBq (90Y). 
Results: To equally compare procedures involving different 

amounts of handled activities, fingertip dose data were nor-
malized to the single activity used. The mean skin dose values 
(95th percentile) of Hp(0.07) before and after IRIS introduction 
were respectively 0.035 (0.136) and 0.006 (0.017) mSv/GBq. The 
Wilcoxon-Mann-Whitney test proved a reduction in extremity 
dose due to IRIS use (P=0.0114). Mean personal body equivalent 
doses absorbed by the physicians before and after IRIS introduc-
tion were 3.3 uSv (range: 1-11 uSv), and 2 uSv (range: 1-13 uSv), 
respectively in terms of Hp(10), and 7.1 uSv (range: 1-31 uSv), 
and 2.6 uSv (range: 1-8 uSv), respectively in terms of Hp(0.07). 
Conclusions: The introduction of an automated dispensing and 
injection system during beta-emitters labelled therapy has led 
to a significant decrease in the dose to the physicians’ finger-
tips in radiopeptides administration (up to 8 times). In addition, 
IRIS allowed to further reduce mean personal body equivalent 
doses.
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OP-240
Visualisation of the Activity in the Liver After 
Radioembolisation: Is it Noise or a Real Indication of the 
Arterial Distribution?
S. Walrand; Université Catholique de Louvain, Nuclear Medicine, 
Brussels, BELGIUM.

OP-241
Voxelized Dosimetry Options from Mean Dose to Voxel 
Dose Distributions and Beyond or Room for Improvement 
in Image Reconstruction?
M. Ljungberg; Lund University, Department of Medical Radiation 
Physics, Lund, SWEDEN.

OP-242
Voxel-Based Dosimetry Treatment Planning for Intra-
Arterial Liver Cancer Therapy - What are the Options?
M. Lam; University Medical Centre Utrecht, MS Radiology, Utrecht, 
NETHERLANDS.
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OP-243
Prospective Evaluation Of FDG PET/CT As A Predictor Of 
Prognosis In Newly Diagnosed Transplant Eligible Multiple 
Myeloma Patients
C. Nanni1, E. Zamagni1, A. Versari2, S. Chauvie3, P. Tacchetti1, L. 
Pantani1, A. Bianchi3, M. Rensi4, M. Bellò5, A. Gallamini6, F. Patriarca1, 
E. Bertone3, B. Zannetti1, M. Boccadoro7, M. Cavo1, S. Fanti1; 1AOU 
S.Orsola-Malpighi, Bologna, ITALY, 2S. Maria Nuova Hospital, 
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IRCSS, Reggio Emilia, ITALY, 3Santa Croce e Carle Hospital, Cuneo, 
ITALY, 4AOU S.Maria della Misericordia, Udine, ITALY, 5AO Città della 
Salute e della Scienza, Torino, ITALY, 6Research and Innovation 
Department A Lacassagne Cancer Center, Nice, FRANCE, 7University 
of Torino, Torino, ITALY.

Aim of the study was to prospectively evaluate FDG-PET/CT 
IN Multiple Myeloma at diagnosis, after induction and prior to 
maintenance in a sub-group of patients enrolled into EMN02/
HO95 MM international phase III trial. The end-point was to de-
fine the most prognostic cut-off for IMPETUS criteria in the light 
of follow-up data. 103 pts were included in the PET/CT imag-
ing sub-study, and followed for a median of 24 months. PET/CT 
was performed at baseline, after induction and prior to the start 
of maintenance. Each PET scan was a posteriori re-interpreted 
in a blinded independent central review process, managed by 
WIDEN®, by a panel of 5 expert nuclear medicine physicians. 
They described: bone marrow metabolic state (BM), number 
(Fx) and score (Fs) of focal PET positive lesions, osteolysis (Lx), 
presence and site of extramedullary disease (EM), and frac-
tures(Fr), according to the IMPeTUs criteria (Nanni et al, EJNM 
2018). Moreover, a global score (GS), from 1 to 5, was given to 
each patient, considering the highest score among BM, Fx, Fs 
and EM. Each parameter was considered interpreted when 3/5 
reviewers were concordant. Baseline characteristics of the pa-
tients were the following: median age 58 years, ISS and R-ISS 
stage III 15% and 10%, high-risk cytogenetics (t(4;14) ± del(17p) 
±del (1p)±1q gain detected by FISH) 42%. At baseline, 78% of 
the patients had FLs, with a median SUVmax of 6.0. Of all pa-
rameters, only Fx ≥ 4 was associated with worse PFS and OS (P 
= 0.06). Following 4 cycles of VCD, PET/CT remained positive in 
59% of the patients, with a median SUVmax of 3.7. Of all param-
eters, only Fs ≥ 4 was predictive of worse OS (P= 0.05). Prior to 
maintenance, PET/CT remained positive in 34% of the patients, 
with a median SUVmax of 3.4. Normalization of PET/CT before 
maintenance (66%) was associated with a significant improve-
ment in the outcome, for different parameters: PFS: presence 
of FLs (P=0.03), Fx ≥ 4 (P=0.001), Fs ≥2 (P=0.03), 3 (P=0.03) and 
4 (P=0.006) and SUVmax ≥ 3.4 (p=0.002). GS was also predictive 
for PFS if ≥ 3 (P=0.033), 4 (P=0.0001) and 5 (P=0.004). The same 
parameters were also predictive for OS. In conclusion, PET/CT 
was confirmed to be a reliable predictor of outcome in new-
ly diagnosed transplant eligible MM patients. Normalization of 
PET/CT before maintenance was associated with a significant 
improvement for PFS and OS.

OP-244
Evaluation of chemocine reseptor 4 expression by 68Ga 
Pentixafor PET/CT in patients with multiple myeloma
E. Ozkan1, C. Soydal1, U. Sahin1, O. N. Kucuk1, M. Beksac1, C. Ozturk1, 
S. C. Bozdag1, P. Topcuoglu1, S. Kropf2, H. J. Wester3; 1Ankara 
University Medical School, Ankara, TURKEY, 2SCINTOMICS GmbH,, 
Munich, GERMANY, 3Pharmaceutical Radiochemistry, Technische 
Universität München,, Munich, GERMANY.

Purpose: To demonstrate the CXCR4 expression, which is a po-
tential target for myeloma-specific therapy and negative prog-

nostic factor, in patients with multiple myeloma with 68Ga-Pen-
tixafor PET/CT, compared with standard clinical parameters and 
18F-FDG PET/CT findings. Material-method: Twenty-four (17 
women, 7 men; mean age: 58.9±12.7; range:39-82 years) mul-
tiple myeloma patients who had undergone 18F-FDG PET/CT 
scan to evaluate the disease activity were included in the study. 
68Ga-Pentixafor PET/CT scans were performed also with in av-
erage of 12 days. Scans were compared on a patient and on a 
lesion basis. Both PET/CT findings of patients were correlated 
with standard clinical parameters of disease activity. Results: 
68Ga-Pentixafor PET and 18F-FDG PET were detected focal 
pathologic lesions in13/24 (54.2%) and 16/24 (66.6%) patients, 
respectively. In 19/24 patients, both tracers showed concordart 
findings [(CXCR4 + / FDG + in 12 pts);(CXCR4 - / FDG - in 7 pts)] 
and in the remaning 5 patients, findings were discordant. Num-
ber of focal lesions for 68Ga-Pentixafor and 18F-FDG were 89 
(44%) and 113 (56%), respectively. 68Ga-Pentixafor PET detect-
ed more lesions in 2/12 (17%) patients, 18F-FDG PET proved 
superior in 7/12 (58%). In the remaining 3/12 (25%) patients, 
both tracers detected an equal number of lesions. There was no 
significant difference in appendicular and axial skeletal and ex-
tramedullary distribution ratios for both examinations (p>0.05). 
There was no statistically significant correlations between the 
68Ga-Pentixafor PET and 18F-FDG PET positivity and disease 
activity, MM subtype, ISS phase, light chain disease, beta2mi-
croglobulin, albumin, creatinine, LDH, FLC and M protein levels 
in during scans. Conclusion: Chemokin receptor expression is 
accepted as a negative prognostic factor in patients with mul-
tiple myeloma. Although it doesn’t replace FDG PET/CT in di-
agnosis, demonstration of receptor expression by Ga-68 PET/
CT for CXCR4-targeted therapies may guide appropriate patient 
selection, determination of prognosis and patient selection for 
potential Pentixather (CXCR4) therapy.

OP-245
Prevalence and clinical significance of incidental extra-
skeletal findings detected on the unenhanced CT portion 
of PET/CT performed in Multiple Myeloma patients
C. Ferrari1, A. G. Nappi1, N. Maggialetti2, F. Caranci2, A. Niccoli 
Asabella1, N. Addante1, L. Brunese2, G. Rubini1; 1Nuclear Medicine 
Unit, Interdisciplinary Department of Medicine, University of 
Bari, Bari, ITALY, 2Department of Medicine and Health Sciences - 
University of Molise, Campobasso, ITALY.

Aim: 18F-FDG-PET/CT is a useful tool to image Multiple Myelo-
ma (MM), to evaluate the extent of whole-body disease and to 
distinguish between active or inactive disease after therapy. 
The unenhanced CT portion may provide additional indepen-
dent diagnostic information not apparent on PET. The aim of 
this study was to evaluate the added value and the frequency 
of potentially clinically significant incidental findings (IF) from 
the independent reading of the unenhanced CT portion of 
PET/CT studies. Material and Methods: From June 2016 to 
July 2017, 112 patients (66 men and 46 women; mean age 65.8 
y) affected by MM underwent to 18F-FDG-PET/CT at our Nucle-
ar Medicine Department. The unenhanced CT portion of PET/
CT was performed with the following parameters: acquisitions 
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from the skull to the mid-thigh (5-7 bed positions), 120 kV and 
mA with automatic modulation system. All CT studies were 
retrospectively reviewed on a dedicated workstation, with 3.75 
slice thickness and equipped with MPR/VR reconstructions, by 
an expert CT radiologist. Each IF, not related to MM, was cat-
egorized in a body region/system and classified according to 
MM-Reporting and Data System (MM-RADS), a 5-point signif-
icance score system inspired by C-RADS. Results: 153 IF were 
detected in 112 patients (mean value: 1.4). 53.6% of IF would 
have required further clinical investigation (MM3+MM4); while 
(28/153) 18.3% were potentially clinically significant (MM4) and 
categorized as follows: 9/153 (5.9%) in the abdomen (8 liver 
solid lesions >1cm and 1 peritoneal carcinomatosis), 8/153 
(5.2%) in the lung (3 pulmonary nodules >1 cm, 3 calcified 
pleural plaques >1cm, 2 non-calcified pleural plaques >1cm), 
6/153 (3.9%) in the cardiovascular system (aortic aneurysmal 
dilatations), 3/153 (2.0%) in the gastrointestinal tract (2 rectal 
thickening, 1 appendicular mucocele), 1/153 (0.7%) in the gen-
itourinary system (1 kidney solid nodule >1cm), 1/153 (0.7%) in 
the breast (1 breast solid nodule >1cm). Conclusion: 18F-FDG-
PET/CT is now considered the method of choice in MM. To 
date, co-registration CT images become diagnostic, thanks to 
specific dose reduction protocols. Our study showed that the 
independent reading of the unenhanced CT portion of PET/CT 
studies found a considerable number of IF (1.4/pts), probably 
due to the high mean age of MM patients. Particularly, the evi-
dence that 18.3% (MM4) was severe enough to warrant signifi-
cant change in the clinical management of patient, leads us to 
believe that the combined radiologist-nuclear physician report, 
may improve the diagnostic value of 18F-FDG PET/CT and the 
management of these patients.

OP-246
Post-Treatment 18F-FDG PET/CT in Patients with Hodgkin’s 
Lymphoma: Setting the Best Threshold of Deauville Scale
E. Mazziotti1, R. Fonti2, C. Mainolfi1, S. Pellegrino1, M. Picardi1, S. 
Del Vecchio1,2; 1Department of Advanced Biomedical Sciences, 
University “Federico II”, Naples, ITALY, 2Institute of Biostructures and 
Bioimages, National Research Council, Naples, ITALY.

Purpose: The aim of this study was to evaluate metabolic tu-
mor response in patients with Hodgkin’s lymphoma using the 
Deauville 5-point scale and to correlate the results with clin-
ical outcome and biopsy using different values of threshold 
for PET-positivity. Subjects & Materials: Fifty-seven patients 
(29 male and 28 female; mean age ± SD, 33.4 y ± 14.8y) with 
histologically confirmed classic Hodgkin’s lymphoma who had 
undergone 18F-FDG PET-CT scan at baseline and after first line 
of standard chemotherapy before radiotherapy, were included 
in this retrospective study. Four patients were in stage I, 27 pa-
tients in stage II, 9 patients in stage III and 17 patients were in 
stage IV. Post-treatment 18F-FDG PET-CT scans were evaluated 
according to the Deauville criteria and based on Lugano classifi-
cation, patients were allocated to classes of complete metabolic 
response (CMR) partial metabolic response (PMR), no metabolic 
response (NMR) and progressive metabolic disease (PMD). In a 
subgroup of 26 patients, biopsy was performed immediately af-

ter 18F-FDG PET-CT, on residual masses or lesions that remained 
metabolically active after therapy and results were compared to 
the Deauville score. Patients were then subjected to follow-up 
and the median follow-up period was 41 months. Results: 
All patients were positive at the baseline scan. The analysis of 
post-treatment scans assigned a Deauville score (DS) as follows: 
DS1 to 17 patients, DS2 to 7 patients, DS3 to 16 patients, DS4 to 
7 patients and DS5 to 10 patients. Forty patients were in CMR, 
10 in PMR, 3 in NMR and 4 in PMD. All patients with DS4 were in 
PMR and achieved complete remission after radiotherapy. Using 
DS ≥4 as a cut-off to define a positive scan, failure-free surviv-
al (FFS) was 95% for PET-negative and 59% for PET-positive (χ2 
=9.179, p=0.0024). Increasing the threshold for positivity to DS5, 
FFS was 95% for PET-negative and 30% for PET-positive (χ2 = 
22.088, p<0.0001). Biopsy of 26 lesions (2 DS1, 2 DS2, 7 DS3, 5 
DS4 and 10 DS5) showed the presence of residual disease in 8 
lesions with DS5 belonging to 4 patients with PMD, 2 with PMR 
and 2 with NMR. All five DS4 lesions were negative at biopsy. 
Conclusions: Our findings suggest that in Hodgkin’s lympho-
ma, patients with DS4 in PMR at the end of treatment may be 
considered PET-negative thus avoiding overtreatment of those 
patients.

OP-247
Response Evaluation To Checkpoint Inhibitors by18F-FDG 
PET/CT In Patients with Hodgkin Lymphoma
A. Castello1, F. Grizzi2, D. Qehajaj2, D. Rahal3, F. Lutman4, E. Lopci1; 
1Nuclear Medicine, Humanitas Research Hospital, Rozzano (MI), 
ITALY, 2Immunology and Inflammation, Humanitas Research 
Hospital, Rozzano (MI), ITALY, 3Pathology, Humanitas Research 
Hospital, Rozzano (MI), ITALY, 4Radiology, Humanitas Research 
Hospital, Rozzano (MI), ITALY.

Introduction: Encouraging results with checkpoint inhibitors 
have induced FDA to approve Nivolumab and Pembrolizumab 
for patients with relapsed or refractory Hodgkin Lymphoma (HL). 
Nevertheless, not all patients benefit from these new agents and 
definite markers of response are still argument of discussion, as 
well early detection of therapy response. Our aim was to evalu-
ate tumor response to checkpoint inhibitors by 18F-FDG PET/CT 
at the baseline, 8 and 17 weeks after treatment start. Subjects 
and Methods: Overall, 43 HL patients (M:F= 26:17; median age 
31 years) treated with checkpoint inhibitors (42 nivolumab; 1 
pembrolizumab), were enrolled between November 2014 and 
August 2017. The study was approved by the IRB. For each pa-
tient, 18F-FDG PET/CT was evaluated at three time points: before 
immunotherapy, 8 weeks and 17 weeks after treatment start. 
According to Cheson response criteria, we documented the 
best clinical response and identified four categories: progres-
sion disease (PD), stable disease (SD), partial response (PR) and 
complete response (CR). PET scans were reviewed and changes 
in metabolic parameters, visually and semi-quantitatively, were 
analyzed. All parameters were statistically analyzed with respect 
to treatment response and progression-free survival (PFS). Re-
sults: At a median observation time of 13 months (range 3-31 
months), the best clinical responses were CR in 26 patients, PR in 
5 patients, SD in 8 patients and PD in 4 patients. Overall, 31 out 
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of 43 (72%) patients reached an objective response. PET scan 
at the 8 weeks of treatment, performed in 22 patients, showed 
lower Deauville Score (DS) in patients with CR compared to the 
other response types (p=0.011). Likewise, SUVmax was signifi-
cantly different (p=0.002), with a progressive reduction in the 
four response categories, while no significant modification in 
the tumor burden parameters (TLG and MTV) were detected. 
After 17 weeks, DS confirmed being different among responder 
groups. In addition, significant decrease in metabolism activity 
(SUVmax, p=0.034) and tumor burden (TLG and MTV, p=0.025 
and 0.019, respectively) were observed in the responder pa-
tients. Finally, patients evaluated by PET/CT as responders (CR, 
PR) had a significantly longer PFS (median not reached vs 23.3 
months; HR 0.158, 95% CI, 0.031 to 0.792; p=0.01). Conclusion: 
In our study, we demonstrated that 18F-FDG PET/CT is able to 
detect HL patients responding to checkpoint inhibitors already 
at early assessment 8 weeks after treatment start. Reduction of 
tumor burden appears evident later, probably due to the re-ac-
tivation of immune system and increased glucose consumption 
in the lymphocytes.

OP-248
Combining Anthropometric and Radiomic Parameters 
Measured on 18F-FDG PET/CT Improves the Prognosis of 
Diffuse Large B-Cell Lymphoma
P. Decazes1, S. Becker1, M. Toledano2, V. Camus3, A. Amyar4, H. Tilly5, 
F. Jardin5, P. Vera1, I. Gardin1; 1Department of Nuclear Medicine, 
Henri Becquerel Cancer Center and Rouen University, QuantIF – 
LITIS [EA 4108], Rouen, FRANCE, 2Department of Nuclear Medicine, 
Henri Becquerel Cancer Center, Rouen, FRANCE, 3Department of 
Haematology, Henri Becquerel Cancer Center, Rouen, FRANCE, 
4QuantIF – LITIS [EA 4108], Rouen University, Rouen, FRANCE, 
5Department of Haematology, Henri Becquerel Cancer Center and 
Rouen University, INSERM U1245, Rouen, FRANCE.

Introduction: Our aim was to study the prognostic value of 
models combining anthropometric parameters (describing 
patient’s morphology) and radiomic parameters (describing 
tumour characteristics) determined on pre-therapeutic 18F-FDG 
PET/CT in diffuse large B-cell lymphoma (DLBCL). Subjects & 
methods: We retrospectively included 215 patients with DLBCL. 
Patients underwent initial 18F-FDG PET/CT before R-CHOP (73%) 
or intensified R-CHOP (R-ACVBP) regimens (27%). Tumours were 
segmented using a fixed threshold value of 41% of SUVmax. 
Two in-house softwares, Anthropometer3D and Oncometer3D, 
were used to automatically extract anthropometric parameters 
(lean body, muscle, fat body, visceral adipose tissue and sub-cu-
taneous adipose tissue masses) from the CT and radiomic pa-
rameters (describing tumour burden, fragmentation, dispersion 
and massivness) from the segmented PET, respectively. The 
Spearman’s rank correlation coefficient (ρ) was computed be-
tween the parameters to determine correlated parameters. All 
possible models combining uncorrelated parameters (|ρ| < 0.8) 
were evaluated using a random forest analysis with a five-fold 
cross-validation process. Known prognostic factors, the Inter-
national Prognostic Index (IPI) and the type of chemotherapy 
could be combined in the models. The models were compared 

by their mean area under the curve (AUC) of the ROC analysis. 
For a selection of models, accuracy and AUC of the five-fold 
cross-validations were compared by a paired t-test with p<0.05 
considered significant. Results: The model giving the best re-
sults was the one combining IPI, the type of chemotherapy, 
the total metabolic tumour volume (TMTV), the ratio between 
TMTV and its surface corresponding to the tumour volume 
surface ratio (TVSR) and the fat body mass (FBM) with a mean 
accuracy of 0.79 +/- 0.08 and mean AUC of 0.82 +/- 0.13. The 
model combining only IPI and the type of chemotherapy had 
a lower accuracy (mean 0.70 +/- 0.11, p=0.04) and AUC (mean 
0.75 +/- 0.13, p<0.001), while the one combining IPI, the type of 
chemotherapy and TMTV had a lower AUC (mean 0.77 +/- 0.15, 
p=0.0498) with a non significantly different accuracy (mean 0.75 
+/- 0.10, p=0.26). Conclusion: The prognosis of DLBCL can be 
improved by using a model combining three well recognized 
parameters (IPI, type of chemotherapy and TMTV) with two 
others parameters measured on the pre-therapeutic 18F-FDG 
PET/CT: TVSR describing the tumour fragmentation and FBM 
describing the patient’s adiposity.

OP-249
The prognostic role of final end of treatment FDG-PET-TC 
can be improved by absolute monocyte countin patients 
with diffuse large B cell lymphoma
A. Bari1, A. Franceschetto2, R. Marcheselli1, S. Sacchi1, I. Levy3, P. 
Pizzichini4, R. D’Apollo2, L. Massi2, A. Casolo2, D. Prosperi4, S. Pozzi1, 
P. Pizzichini4, L. Marcheselli1, T. Tadmon3, M. Cox4, N. Prandini2; 
1Department of Oncology and Hematology, Modena, ITALY, 
2Nuclear Medicine, Modena, ITALY, 3Internal medicine B- Bnai Zion 
Medical Center, Haifa, ISRAEL, 4San’Andrea Hospital, Roma, ITALY.

It is well established that some of the patients with diffuse large 
B-cell lymphoma (DLBCL) and negative end of treatment PET-
CT (EOT-PET-CT will relapse, while a proportion with positive 
uptake can still obtain long term event free survival (EFS). For 
these reasons it is very important to improve the prognostic val-
ue of the EOT-PET-CT. In our earlier studies, we demonstrated 
the additional significant prognostic value of absolute mono-
cytes count (AMC) in DLBCL. Thereafter, we planned a multi-
center, retrospective study to assess whether combining the 
most utilized prognostic criteria at the time of diagnosis, such as 
International Prognostic Index or AMC with EOT-PET-CT, would 
impact the already strong predictive value of EOT-PET-CT even 
further. We reviewed clinical and laboratory data of 200 con-
secutive, previously untreated patients with DLBCL recorded at 
Modena Cancer Center, S. Andrea Hospital, Rome and Bnai Zion 
Medical Center Haifa from 2007 to 2015, who were uniformly 
treated with R-CHOP or R-CHOP-like regimens. Our results show 
that patients with negative EOT-PET-CT, but with AMC > 630/
mmc have a 3-years EFS of 72%, while patients with negative 
EO-PET-TC but with AMC ≤ 630/mmc, have a 3-years EFS of 84 
%. Furthermore, considering patients with positive EOT-PET-CT, 
those with AMC > 630/mmc have a 3-years EFS of 8%, while 
those with AMC ≤ 630/mmc have an EFS of 38%. In conclusion, 
it appears that combining the gold standard for response evalu-
ation - EOT-PET-CT with a simple and inexpensive parameter like 
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AMC at diagnosis, further improves prognostication in DLBCL, 
allowing for progress towards personalized medicine. While still 
waiting for more refined methods based on genomic investiga-
tion applicable to clinical practice, we believe that this simple 
method can be useful for all doctors working in lymphoma clin-
ical practice.

OP-250
Lesion Based Analytics On Pretherapy FDG PET/CT 
Radionics To Predict Ibrutinib-resistant Mantle Cell 
Lymphoma
D. Dai1, T. Li1, R. Mehta2, T. Pan1, L. Wang1, L. Zhang1, M. L. Wang1, 
H. Zhu1, H. A. Macapinlac1, Y. Lu1; 1MD Anderson Cancer Center, 
Houston, TX, UNITED STATES OF AMERICA, 2University of Illinois 
College of Medicine, Chicago, IL, UNITED STATES OF AMERICA.

Background: Ibrutinib was approved to treat mantle cell 
lymphoma (MCL), an aggressive and incurable B-cell lympho-
ma subtype, with an overall response rate of 68%. However, 
the 1-year survival rate is only 22% in ibrutinib resistant MCL. 
Meanwhile, ibrutinib is costly: $164,141/new and $566,002/
relapsed patient as first-line treatment. To facilitate selecting 
appropriate patients for ibrutinib therapy, it is desirable to have 
a model that can predict patient’s response to ibrutinib base 
on pretherapy FDG-PET/CT. Methods: MCL patients’ response 
to ibrutinib were retrospectively analyzed using Lugano and 
LYRIC criteria. Complete and partial response were grouped as 
sensitive (S), stable and progression disease were combined as 
resistant (R). All lymphoma lesions on pretherapy FDG-PET/CT 
were retrospectively identified and separated using MIM soft-
ware with threshold of SUV>=2. We used machine learning and 
pattern-recognition techniques to analyze pretherapy FDG-
PET/CT texture and shape features, and routine clinical used 
PET features such as SUVmax, TLG and tumor volume. Radiom-
ics results were correlated with available whole transcriptome 
sequencing (WTS) data from clinical specimens. Results: Total 
19 MCL patients (6 R and 13 S) with 719 lymphoma lesions were 
analyzed. Our training set included 359 lesions (177 S and 182 
R); our test set had 360 lesions (178 S and 182 R). Among the se-
lected 189 imaging features, combined CT Hounsfield unit fea-
tures of “CT.Std.Dev.Mean.Ratio” and “CT.Max.Mean.Ratio”, with 
PET feature of “SUV Min/Mean Ratio” demonstrated best per-
formance. The model reached lesion based prediction F1 score 
(integrative measure of precision and recall) of 0.866 in R group 
patients, and 0.918 in S group patients, with overall F1 score of 
accuracy of 0.898. The F1 score for both S and R groups, as well 
as the prediction accuracy using the combined three features 
are significantly higher than each of a single feature ( p < 1e-
10). These results indicated intratumor heterogeneity played an 
important role in ibrutinib resistance. WTS results are available 
in 7S and 6R patients, showed that expression of glucose me-
tabolism related gene (Glucose transporters, Hexokinase and 
G6Pase gene) were not significantly different between R and 
S groups, but there were a significant enrichment of genes in 
mTOR signaling, cell cycle regulation, and MYC targets in ibruti-
nib-resistant tumors. Conclusions: Based on pretherapy FDG-
PET/CT, tumor heterogeity imaging features with underlying 

other altered metabolic pathways, rather than routinely used 
SUVmax, volume, TLG features and associated glucose metabo-
lism, played an important role in predicting ibrutinib resistance 
in MCL lesions.

OP-251
Prognostic Role Of pre-treatment 18F-FDG PET/CT 
Metabolic Parameters In Burkitt Lymphoma
D. Albano, M. Bonacina, R. Durmo, E. Cerudelli, M. Gazzilli, A. 
Mazzoletti, F. Dondi, F. Bertagna, R. Giubbini; Spedali Civili Brescia, 
Brescia, ITALY.

Purpose: Burkitt’s lymphoma (BL) is an aggressive lymphoma 
with high 18fluorine-fluorodeoxyglucose (18F-FDG) avidity but 
no validated criteria for 18F-FDG positron emission tomogra-
phy/computed tomography (PET/CT) in treatment evaluation 
and prediction of outcome are currently available. The aim of 
this study was to investigate whether the metabolic pre-treat-
ment 18F-FDG PET/CT parameters can predict treatment re-
sponse (at interim and end of treatment) and prognosis in BL. 
Subjects and methods: Between January 2007 and January 
2017, 65 patients with histologically proven BL were retrospec-
tively enrolled; all patients underwent basal 18F-FDG PET/CT, 
interim PET/CT after 2 cycles of chemotherapy and end of treat-
ment PET/CT after 6 cycles of chemotherapy. The PET images 
were analyzed visually and semi-quantitatively by measuring 
the maximum standardized uptake value body weight (SUVbw), 
the maximum standardized uptake value lean body mass (SU-
Vlbm), the maximum standardized uptake value body surface 
area (SUVbsa), lesion to liver SUVmax ratio (L-L SUV R), lesion to 
blood-pool SUVmax ratio (L-BP SUV R), total metabolic tumor 
volume (tMTV) and total lesion glycolysis (TLG). For the entire 
population, receiver operating characteristic curve analysis was 
used to identify the optimal cutoff point of semiquantitative pa-
rameters in the light of progression free survival (PFS) and over-
all survival (OS). Survival curves were plotted according to the 
Kaplan-Meier method. Results: All PET/CT scans were positive 
showing increased 18F-FDG uptake in nodal and extranodal le-
sions. At a median follow up of 40 months, the median PFS and 
OS were 34 and 39 months with 3-year and 5-year PFS of 62% 
and 52% and 3-year and 5-year OS of 70% and 60%. Baseline 
MTV and TLG were significantly higher in patients with partial re-
sponse compared to complete response group at end of treat-
ment (p 0.018 and 0.027), while no significant differences were 
found at interim (p=0.979 and p=0.510). Other metabolic PET/
CT features showed no statistically significant difference among 
complete response and partial response group both on interim 
and end of treatment. In univariate analysis, SUVbw, SUVlbm, 
SUVbsa, L-L SUV R and L-BP SUV R were not related to outcome 
survival. Instead, MTV and TLG were confirmed to be indepen-
dent prognostic factors both for PFS (p=0.008 and p=0.009) and 
OS (p=0.005 and p=0.012). Conclusion: In conclusion, in our 
study we demonstrated that metabolic tumour features (MTV 
and TLG) were significantly correlated with outcome survival, 
both for PFS and OS and were significantly lower in patient with 
complete response after therapy compared to partial response 
group.
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OP-252
Tumor Absorbed Dose and Changes in FDG PET 
Parameters in Non-Hodgkin Lymphoma Patients Treated 
With 177Lu-Lilotomab Satetraxetan
A. Løndalen1,2, J. Blakkisrud1,3, J. Dahle4, M. E. Revheim1,2, H. 
Holte5, A. Kolstad5, C. Stokke1,6; 1Division of Radiology and Nuclear 
Medicine, Oslo University Hospital, Oslo, NORWAY, 2Faculty of 
Medicine, University of Oslo, Oslo, NORWAY, 3Dept. of Physics, 
University of Oslo, Oslo, NORWAY, 4Nordic Nanovector ASA, Oslo, 
NORWAY, 5Dept. of Oncology, Radiumhospitalet, Oslo University 
Hospital, Oslo, NORWAY, 6Dept. of Life Sciences and Health, Oslo 
Metropolitan University, Oslo, NORWAY.

Introduction: 177Lu-lilotomab satetraxetan is a novel anti-CD37 
antibody-radionuclide conjugate for treatment of non-Hodgkin 
lymphoma (NHL) patients. Patients from four treatment arms 
with different pre-treatment and pre-dosing regimens in the 
phase 1 part of the LYMRIT-37-01 trial were included. Patients 
were injected with 10, 15 or 20 MBq/kg of 177Lu-lilotomab sa-
tetraxetan. The aim of this work was to calculate changes in FDG-
PET parameters at a lesion level and investigate correlations with 
tumor absorbed doses. Subjects and Methods: A total of 40 
tumours from 15 patients (1-5 tumours per patient) were includ-
ed, based on eligibility for dosimetry. Tumour absorbed doses 
were calculated from post therapy SPECT/CT-images as previ-
ously described (Blakkisrud et. al, JNM 58(1) 2017). FDG PET/CT 
was performed at baseline and three months after treatment. 
The following PET parameters were measured: Standardized 
uptake value (SUV) max, SUVpeak, metabolic tumour volume 
(MTV) and total lesion glycolysis (TLG). MTV and TLG were cal-
culated according to EANM guidelines for tumour imaging v2. 
The relative change at three months compared to baseline was 
calculated for each parameter. Results: Mean baseline values 
(range) for SUVmax, SUVpeak, MTV and TLG were 9.5 (4.6 - 19.4), 
8.0 (3.5 - 16.8), 13.0 (1.9 - 112.8) ml and 91.2 (7.6 - 1071.1). A full 
reduction in SUVmax, SUVpeak, MTV and TLG was observed in 
18, 25, 26 and 26 tumours, respectively. Average change in FDG 
PET-parameters for SUVmax, SUVpeak, MTV and TLG were 56, 64, 
78 and 75 %, respectively. The tumour absorbed doses ranged 
from 35 to 859 cGy, with a mean value of 299 cGy. No significant 
linear correlation was found between tumour absorbed dose 
and the relative change in PET-parameters. However, when in-
specting each patient individually (excluding patients that had a 
complete reduction in all included tumours), higher tumour ab-
sorbed doses resulted in more reductions in SUVmax for 6 of 8 
patients. Conclusion: Using a generalized linear model, no clear 
overall correlation between tumour absorbed dose and relative 
change in the FDG PET parameters were observed. This could 
possibly be attributed to the fit model and individual differenc-
es, as most lesions demonstrated either a complete reduction 
in SUVmax or an intra-patient increased reduction for higher 
absorbed doses.
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OP-253
Comparison of Glucagon-like Peptide-1 (GLP-1) receptor 
PET/CT, SPECT/CT and 3T MRI for the localisation of 
occult Insulinomas: evaluation of diagnostic accuracy in a 
prospective crossover imaging study
K. Antwi1, M. Fani1, T. Heye1, G. Nicolas1, C. Rottenburger1, F. 
Kaul1, E. Merkle1, C. Zech1, D. Boll1, D. Vogt1, B. Gloor2, E. Christ1, D. 
Wild1; 1University Hospital Basel, Basel, SWITZERLAND, 2University 
Hospital of Bern, Bern, SWITZERLAND.

Purpose: Benign insulinomas are the most prevalent cause of 
endogenous hyperinsulinaemic hypoglycaemia (EHH) in adults 
and due to their small size difficult to localise. We aimed at 
prospectively comparing the accuracy and clinical impact of 
glucagon-like peptide-1 receptor (GLP-1R) positron emission 
tomography/computed tomography (PET/CT), single-pho-
ton emission computed tomography/computed tomography 
(SPECT/CT), standardised 3-Tesla contrast-enhanced magnetic 
resonance imaging (study-MRI), and prior performed external 
computed tomography and/or magnetic resonance imaging 
(prior-external CT/MRI) in patients with EHH. Methods: We pro-
spectively enrolled patients with neuroglycopenic symptoms 
due to EHH. GLP-1R SPECT/CT, PET/CT and study-MRI were per-
formed in a randomised, crossover order within 3-4 days. The 
reference standard was surgery with histology and normalisa-
tion of blood glucose levels. Results: From January 2014 until 
March 2017, 52 patients were recruited. All imaging and invasive 
procedures before recruitment identified suspicious lesions in 
46.2% of patients. GLP-1R PET/CT, SPECT/CT, and study-MRI de-
tected suspicious lesions in 78.8%, 63.5%, and 63.4% of patients. 
In 38 patients conclusive histology was available for final anal-
ysis. Accuracy (95% confidence interval) for PET/CT, SPECT/CT, 
study-MRI, and prior-external CT/MRI was 93.9% (87.8-97.5%), 
67.5% (58.1-76.0%), 67.6% (58.0-76.1%), and 40.0% (23.9-57.9%), 
respectively (all P-values<0.01, except comparison of SPECT/CT 
and study-MRI with a P-value=1.0). Impact on clinical manage-
ment was 42.3%, 32.7%, and 33.3% for PET/CT, SPECT/CT, and 
study-MRI. Percentage reading agreement was 89.5%, 75.7% 
and 71.1% for PET/CT, SPECT/CT and study-MRI. Conclusion: 
PET/CT performed significantly better than SPECT/CT and MRI 
in the localisation of benign insulinomas and should be consid-
ered in patients where localisation fails with CT/MRI.

OP-254
68Ga-NODAGA-exendin-4 PET/CT for the localization of 
insulinomas
M. Boss1, K. Mikkola2, M. Buitinga1, M. Brom1, D. Wild3, V. Prasad4, 
A. Brouwers5, F. Pattou6, P. Nuutila2, M. Gotthardt1; 1Radboud 
University Medical Center, Nijmegen, NETHERLANDS, 2University 
of Turku, Turku, FINLAND, 3University of Basel Hospital, Basel, 
SWITZERLAND, 4Charité University Hospital of Berlin, Berlin, 
GERMANY, 5University Medical Center Groningen, Groningen, 
NETHERLANDS, 6University Hospital Lille, Lille, FRANCE.
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Background: Insulinomas are usually small, single benign tu-
mors. Surgery is the therapy of choice and precise preopera-
tive anatomical localization of the tumor is essential. Imaging 
techniques like CT, MRI as well as somatostatin receptor (SSTR) 
imaging have limited sensitivity. The stable glucagon like pep-
tide-1 (GLP-1) analog exendin specifically binds to the GLP-1 re-
ceptor (GLP-1R), which is markedly upregulated/overexpressed 
in insulinomas. 68Ga-DOTA-exendin-4 PET/CT has been shown 
to be feasible in detecting insulinomas. Replacing the chela-
tor DOTA by NODAGA in the labeling process ensures higher 
specific activities, allowing imaging with sub-pharmacological 
peptide doses. We propose 68Ga-NODAGA-exendin-4 PET/CT as 
a promising new method for improved localization of insulino-
mas. We here present the first data of a multi center prospec-
tive imaging study to evaluate the effectiveness of 68Ga-NODA-
GA-exendin-4 PET/CT. Methods: 33 adults aged 24-65 with 
biochemically proven hyperinsulinemic hypoglycemia were 
included. PET/CT images were obtained one and two hours af-
ter injection of (5-7 µg) 95-105 MBq 68Ga-NODAGA-exendin-4. 
Current standard imaging was performed within 8 weeks of 
68Ga-NODAGA-exendin-PET in all patients, consisting of CT or 
MRI and SSTR PET imaging. Results: 68Ga-NODAGA-exendin-4 
PET imaging confirmed insulinoma, i.e., GLP-1R positive lesions, 
in 25 of the 33 patients with suspected insulinoma. In 15 of 
these patients, insulinoma were also confirmed by convention-
al imaging as well as Sst-receptor PET. In two patients, conven-
tional imaging could not confirm the presence of an insulino-
ma while Sst-receptor PET as well as 68Ga-NODAGA-exendin-4 
PET were positive. In one patient, an insulinoma was found 
using conventional imaging and 68Ga-NODAGA-exendin-4 PET, 
while Sst-receptor PET was negative In 5 patients, all other im-
aging modalities were negative and an insulinoma could only 
be visualized by 68Ga-NODAGA-exendin-4 PET. In one MEN1 pa-
tient, multiple NETs were visualized by conventional imaging 
and Sst-receptor PET, but no decisive answer could be given 
on which of these lesions produced insulin leading to recurrent 
hypoglyceamias. In this patient, 68Ga-NODAGA-exendin-4 PET/
CT confirmed only one GLP-1R positive lesion. In all patients, 
GLP-1R positive lesions were pathologically confirmed to be 
insulinoma. In 7 patients, insulinoma could not be confirmed 
despite a positive Whipple’s triad with any of the imaging tech-
niques applied, including 68Ga-NODAGA-exendin-4 PET. This 
result may indicate that false positive results can be excluded 
following 68Ga-NODAGA-exendin-4 PET. Conclusion: In con-
clusion, 68Ga-NODAGA-exendin-4 PET/CT performed better 
than standard imaging methods, which indicated it is a prom-
ising new technique for non-invasive pre-operative detection 
of insulinomas.

OP-255
Adjunctive diagnostic value of integrated 18F-Choline-PET/
contrast-enhanced-CT in primary hyperparathyroidism
G. Ferrarazzo1, A. Piccardo2, L. Bacigalupo3, M. Puntoni4, G. 
Bottoni1, L. Foppiani5, F. Paparo3, P. Trimboli2, M. Rutigliani6, P. Del 
Monte7, U. Catrambone8, M. Massollo1, M. Cabria1, L. Giovanella2; 
1Department of Nuclear Medicine, Galliera Hospital, Genoa, ITALY, 
2Department of Nuclear Medicine and Thyroid Centre, Oncology 

Institute of Southern Switzerland, Bellinzona, SWITZERLAND, 
3Department of Radiology, Galliera Hospital, Genoa, ITALY, 4Clinical 
Trial Unit, Office of the Scientific Director, Galliera Hospital, Genoa, 
ITALY, 5Department of Internal Medicine, Galliera Hospital, Genoa, 
ITALY, 6Department of Histopathology, Galliera Hospital, Genoa, 
ITALY, 7Department of Endocrinology, Galliera Hospital, Genoa, 
ITALY, 8Department of Surgery, Thyroid Centre, Galliera Hospital, 
Genoa, ITALY.

Purpose: we aimed to evaluate the role of integrated 18F-Cho-
line-PET/contrast-enhanced(Ce)-CT in detecting parathyroid 
adenomas/hyperplasias in patients with primary hyperparathy-
roidism (PHPT) and negative conventional imaging (CI) work-
up (i.e. neck-ultrasonography plus 99mTC-sestamibi-scan). We 
compared the detection-rate (DR) of 18F-Choline-PET/CeCT 
with that of 18F-Choline-PET/CT and Dynamic-Computed-To-
mography (4DCT). We analysed the correlation between the 
standard-uptake-value (i.e. SUV-ratio) and Ce-degree of each 
parathyroid adenoma and the association between SUV-ratio 
and parathyroid-hormone (PTH) and calcium (Ca) levels. Final-
ly, a multivariate-analysis evaluated the association between 
clinical parameters (i.e. Ca, PTH, age and gender) and 18F-Cho-
line PET/CeCT results. Subjects & methods: we prospectively 
evaluated 44 consecutive patients with biochemically proven 
PHPT and negative CI. All patients underwent 18F-Choline-PET/
CeCT, 18F-Choline-PET/CT and 4DCT, which were acquired at 
the same time by using the same dedicated PET/CT-scanner. 
Experienced readers interpreted the images separately, and the 
DRs of the three imaging modalities were calculated. SUV-ratio 
and Ce-degree were registered for each positive finding. His-
topathology, laboratory report and multidisciplinary follow-up 
were used as standard of reference to confirm the presence of 
parathyroid adenoma or hyperplasia. Results: 18F-Choline-PET/
CeCT proved positive in 32 of 44 patients, with an overall DR 
of 72.7%. This was significantly higher (p<0.05) than that of 
18F-Choline-PET/CT (56.8%) and 4DCT (54.6%). No positive cor-
relation was found between SUVs and the Ce-degree and be-
tween SUV-ratio and PTH or Ca levels. In multivariate-analysis, 
only Ca levels were significantly associated to 18F-Choline-PET/
CeCT positive findings. Conclusion: in the case of PHPT and 
negative initial imaging studies, 18F-Choline-PET/CeCT may 
provide adjunctive diagnostic information in about 70% of pa-
tients. Its diagnostic impact is significantly higher than that of 
18F-Choline-PET/CT and 4DCT.

OP-256
Primary hyperparathyroidism and negative conventional 
imaging: value of 11C-Methionine PET/CT and comparison 
with 11C-Choline PET/CT.
M. I. Morales-Lozano1, C. Perdomo1, F. Grisanti1, O. Ajuria2, J. 
Rosales1, C. Silva1, J. Arbizu1; 1Clinica Universidad de Navarra, 
Pamplona, SPAIN, 2Hospital Universitario Ramón y Cajal, Madrid, 
SPAIN.

Aim: We aimed to evaluate the effectiveness of 11C-Methionine 
PET/CT (MET-PET) for preoperative localization of parathyroid le-
sions in patients with Primary hyperparathyroidism (PHPT), and 
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negative or equivocal standard imaging techniques (99mTc-Ses-
tamibi Scintigraphy/SPECT, Ultrasonography). Additionally, we 
intended to compare 11C-Choline PET/CT (Ch-PET) and MET-
PET. Materials and Methods: 49 patients with a biochemical 
diagnosis of PHPT were referred for a MET-PET and retrospec-
tively evaluated. Besides, in 10 out of 49 patients a Ch-PET was 
also performed. Both PET studies were visual and semi quantita-
tively analysed (parathyroid SUVmax values; parathyroid SUVmax to 
thyroid and liver SUVmax and SUVmean ratios). Differences among 
PET studies, standard imaging, blood tests results and surgical 
findings (subgroup of 30 patients) were explored. Results: MET-
PET was positive in 42/49 patients (85%). A typical localization 
in the neck was found in the vast majority, but in 3 cases an 
ectopic parathyroid lesion was seen. Among 30 patients who 
undergone surgery, 26 were histopathologically categorized 
as adenoma, 2 as hyperplasia, and the remaining 2 as normal 
glands. MET-PET was positive in 22/26 adenoma, and detected 
2/2 cases of hyperplasia. Furthermore, MET correctly identified 
pathologically confirmed parathyroid lesions in 93% and 89% of 
cases that presented negative or inconclusive US or 99mTc-MI-
BI Scintigraphy/SPECT, respectively. The weight of adenomas in 
positive MET-PET was higher than in negatives (median: 652 mg, 
200-3000mg, vs 350mg, 300-400mg; p=0.14 Mann-Whitney-U 
test). PTH values were also higher in positive MET-PET studies 
(median= 154 vs 122.75 pg/ml; p=0.058, Mann Whitney-U test). 
Thyroid uptake was heterogeneous (SUVmax ranging from 1.77 to 
7.86), showing multinodular goiter, nodular hyperplasia, lympho-
cytic thyroiditis among others. Ch-PET seems to be as sensitive 
as MET PET for the localization of parathyroid adenomas. In con-
trast, Ch-PET yields significantly higher SUV values (SUVmax: 6.37 
vs 3.59; p<0.05, Wilcoxon-signed-rank test) and clearer lesion to 
background ratio, with higher values of parathyroid SUVmax to 
thyroid SUVmax ratio (2.24 vs 1.19; p<0.05, Wilcoxon-signed-rank 
test), parathyroid SUVmax to thyroid SUVmean ratio (2.85 vs 1.43; 
p<0.05, Wilcoxon-signed-rank test), parathyroid SUVmax to liver 
SUVmax ratio (0.74 vs 0.34; p<0.05, Wilcoxon-signed-rank test), 
and parathyroid SUVmax to liver SUVmean ratio (0.92 vs 0.43; p<0.05, 
Wilcoxon-signed-rank test). Conclusions: MET-PET is superior 
to standard techniques for accurate preoperative localization of 
parathyroid lesions in patients with PHPT. However, Ch-PET pro-
vides higher avidity and better signal to the referenced tissue 
(thyroid and liver), which may lead to displace not only current 
conventional studies but also MET-PET.

OP-257
Optimization of 11C-choline positron emission tomography 
protocol for localization of parathyroid adenomas in 
patients with primary hyperparathyroidism 
M. E. Noltes1, S. Kruijff1, W. Noordzij1, E. Telenga1, D. Vállez García1, 
M. Trofimiuk-Müldner2, M. Opalíńska2, A. Hubalewska-Dydejczyk2, 
G. Luurtsema1, R. A. J. O. Dierckx1, M. El Moumni1, R. Boellaard1, A. 
H. Brouwers1; 1University Medical Center Groningen, Groningen, 
NETHERLANDS, 2Jagiellonian University, Medical College, Krakow, 
POLAND.

Purpose: To evaluate the optimal tracer uptake time, the min-
imally amount of radioactivity and the inter-observer agree-

ment for 11C-choline positron emission tomography/computed 
tomography (PET/CT) in patients with primary hyperparathy-
roidism (pHPT). Subjects & methods: Twenty-one patients 
with clinically suspected pHPT were retrospectively studied 
after injection of mean 6.3 ± 1.2 MBq/kg. PET list mode data 
of the first nine patients, scanned for up to max 60 min, were 
reconstructed in 10 min frames mimicking varying 11C-choline 
uptake times from 10 to 60 min postinjection (p.i.) to assess op-
timal tracer uptake time. Parathyroid adenoma (PTA) to back-
ground contrast ratios were calculated, using standardized up-
take values (SUVs), and compared. The first time frame in which 
there were no significant differences compared to later time 
frames, was considered the optimal uptake time. Also, data was 
reconstructed with varying durations (1, 2.5 and 5 min) at 20-30 
min p.i. (established optimal uptake time), mimicking less ad-
ministered radioactivity. To establish the minimal radioactivity 
administered, the variability of SUVs for PTA and thyroid tissue, 
normalized to 10 min time frame level of the established op-
timal uptake time (since the individual measurements of SUV 
per patient varied considerably), was analysed. Furthermore, 
four observers were asked to analyse the 11C-choline uptake for 
PET/CT scans in four randomized rounds for all 21 patients, with 
increasing scan duration per round. P-values of <0.05 were con-
sidered statistically significant. Results: Most PTA/normal tissue 
contrast ratios were constant (not significant) at 20-30 min p.i, 
compared to later timeframes. Variability in SUVs was signifi-
cantly different for the 1 min versus 2.5 and 5 min scan dura-
tion, while there was not a significant difference in SUV vari-
ability between the 2.5 min and 5 min scan durations, except 
for SUVmean thyroid. The inter-observer analysis showed that the 
Fleiss’ kappa and ICC values of the 1 min scan were classified 
as ‘moderate’ (values between 0.53 to 0.57). The kappa and ICC 
values in the scans with 2.5, 5 and 10 min duration classified 
as ‘good’ (values between 0.66 to 0.74), although most values 
were slightly lower in the scan with 2.5 min duration. Conclu-
sion: The optimal tracer uptake time for 11C-choline PET/CT for 
visualizing PTAs in pHPT is 20 minutes. Compared to a scan du-
ration of 10 min using an injected activity of mean 6.3 MBq/
kg, the procedure may be shortened (halved) in time, or less 
radioactivity (half the amount) may be administered, without 
noticeably losing inter-observer accuracy.

OP-258
The Efficacy of 18F Choline PET/CT in comparison to Tc99m 
MIBI SPECT/CT in the Localisation of Hyperfunctioning 
Parathyroid Gland in primary Hyperparathyroidism
M. Araz1, C. Soydal1, E. Ozkan1, M. Kir1, E. İbis1, S. Gullu2, M. F. 
Erdogan2, R. Emral2, O. N. Kucuk1; 1Ankara University Medical 
Faculty Nuclear Medicine Department, Ankara, TURKEY, 2Ankara 
University Medical Faculty Endocrinology and Metabolism 
Department, Ankara, TURKEY.

Purpose: To determine the role of 18F-FCH PET/CT in compar-
ison to Tc-99m MIBI SPECT/CT in primary hyperparathyroidism 
and to investigate if SUVmax may be indicative of disease se-
verity. Subjects and Method: Forty-three primary hyperpara-
thyroidism patients (21F,12M, mean age: 56.09) who underwent 
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Tc-99m MIBI SPECT/CT and 18F-FCH PET/CT and had inconclu-
sive neck USG were involved. Diagnostic power of both modali-
ties and relationship between SUVmax and biochemical (serum 
PTH, Ca, P, Vit D3 levels, urinary Ca excretion/24 hrs) and clin-
ical (BMD and urinary USG results) parameters were analysed. 
Results: In 34/43 patients, Tc-99m MIBI SPECT/CT and 18F-FCH 
were concordant (K=0,58, p=0.001). In 8/43 patients with a neg-
ative SPECT/CT, 18F-FCH PET/CT accurately localized parathy-
roid adenomas. In 1/43 patients, 18F-FCH was false negative and 
Tc-99m MIBI SPECT/CT showed the lesion. Sensitivity, specificity, 
PPV, NPV and accuracy of Tc-99m MIBI SPECT/CT and 18F-FCH 
PET/CT were calculated as 70%, 100%,100%,67%, 81% and 96%, 
100%, 100%,93% and 97% respectively. SUVmax was correlated 
with lumbal T-scores (p=0.03). Mean serum PTH levels were sig-
nificantly higher (p=0.04) and lumbal and femur T-scores were 
significantly lower (p=0.02 and p=0.03) in patients with SUV-
max>4,59 (that is, mean SUVmax calculated in positive cases). 
Conclusion: 18F-FCH PET/CT has a high diagnostic power in 
primary hyperparathyroidism and can be used for further eval-
uation of patients with inconclusive neck USG and Tc-99m MIBI 
SPECT/CT. SUVmax of the hyperfunctioning parathyroid gland 
seems to be predictive of disease severity, in terms of serum PTH 
and BMD results. Studies with larger patient groups are needed 
to support these data.

OP-259
Dual point imaging using 18F-fluorocholine PET/CT for 
detection of parathyroid adenoma
L. Hehenwarter1, G. Schweighofer-Zwink1, G. Rendl1, M. Beheshti2, 
L. Rettenbacher1, C. Pirich1; 1Department of Nuclear Medicine & 
Endocrinology, Paracelsus Medical University Salzburg, University 
Hospital, Salzburg, AUSTRIA, 2Department of Nuclear Medicine & 
Endocrinology, PET-CT Center Linz, Ordensklinikum, St. Vincent’s 
Hospital, Linz, AUSTRIA.

Aim: Evaluation of 18F-fluorocholine (FCH) uptake in primary 
hyperparathyroidism comparing PET/CT imaging performed 5 
and 60 minutes post injection. Material and Methods: Dual 
point imaging was performed in 46 patients with biochemi-
cal evidence of primary hyperparathyroidism at predefined 5 
and 60 minutes after injection of 3.2 MBq/kg 18F-fluorocholine 
using a Philips Ingenuity TF (Philips Healthcare, PC Best, The 
Netherlands) PET/CT scanner. Images were acquired from the 
base of the skull to the diaphragm and reconstructed using a 
3D ordered-subsets iterative TOF (BLOB-OS-TF) algorithm with 
PSF after correction for scatter and attenuation. Reconstruction 
matrix was 288x288. Semi-quantitative analysis was performed 
in both images with Philips IntelliSpace (version 8.0). A circu-
lar ROI with at least 4cm diameter in the upper mediastinum 
was defined for assessing the mean background SUV (BGmean) 
of 18f-fluorocholine. A threshold-based VOI with a minimum 
threshold of 2.5 was used to define the maximum SUV (SUV-
max) of any focal uptake above BGmean. For calculating the 
lesion-to-background ratio (LBRmax), the SUVmax was divided 
by the BGmean. Statistical evaluation was performed using 
SPSS version 24.0 for Windows (SPSS Inc. and LEAD Technolo-
gies). Results: Uptake time was 6.9 (±2.5, range 4 to 14) and 

61.3 (±9.4, range 47 to 83) minutes for early and late imaging, 
respectively, and showed a significant correlation with back-
ground SUVmean (Pearson’s coefficient of 0.33 and 0.33 with 
p-values of 0.022 and 0.027, respectively). Analysis of SUV val-
ues in all patients, early vs. late imaging (n=46): LBRmax: 6.95 
(±2.87) vs. 12.71 (±5.64), p<0.001 SUVmax: 8.27 (±3.59) vs. 8.39 
(±3.77), p=0.659 BGmean: 1.21 (±0.24) vs. 0.68 (±0.13), p<0.001 
Analysis of histologically confirmed parathyroid adenoma, early 
vs. late imaging (n=27): LBRmax: 7.62 (±3.00) vs. 14.18 (±5.74), 
p<0.001 SUVmax: 9.31 (±3.84) vs. 9.64 (±4.08), p=0.395 BG-
mean: 1.25 (±0.24) vs. 0.69 (±0.13), p<0.001 Conclusion: Early 
imaging for detection of parathyroid adenoma is feasible. How-
ever, lesion-to-background ratio in parathyroid adenoma using 
FCH is significantly higher in late than in early imaging without 
changes in maximum SUV.

OP-260
18F-fluorocholine PET/CT and parathyroid 4D Computed 
Tomography: First results of an alternative and efficient 
imaging tool in reoperative patients with primary 
hyperparathyroidism
G. Bera, C. Amadou, M. Ezziane, L. Chami, T. Delbot, A. Rouxel, M. 
Leban, G. Herve, F. Menegaux, L. Leenhardt, A. Kas, C. Tresalet, C. 
Ghander, C. Lussey-Lepoutre; Groupe Hospitalier Pitié-Salpêtrière, 
Paris, FRANCE.

Aim: To evaluate the sensitivity of 18F-fluorocholine (FCH) PET/
CT and parathyroid 4D Computed Tomography (4D-CT scan) 
for localization of abnormal parathyroid glands in patients with 
primary hyperparathyroidism (pHPT) and a previous neck sur-
gery. Materials and methods: Medical records of all patients 
referred for a FCH PET/CT in our institution were systematically 
reviewed. Only patients with pHPT, a history of a neck surgery 
(for pHPT or another reason) and an indication of reoperation 
were included. All patients had parathyroid ultrasound (US) and 
99mTc-sestaMIBI scintigraphy. 4D-CT scan was performed in 20 
patients. Gold standard was defined by pathological findings 
and/or US-guided fine needle aspiration (FNA) with PTH level 
in the washing liquid (PTH in situ). Results: Twenty-nine pa-
tients were included in this retrospective study. 18F-FCH PET/
CT identified 34 abnormal foci including 19 unusually located. 
Median size was 8 mm (4.8 to 25 mm). 4D CT scan detected 11 
abnormal glands at first reading and 6 additional after 18F-FCH 
PET/CT guidance. US and 99mTc-sestaMIBI scintigraphy found 
concordant foci in 8/29 patients. Gold standard was obtained 
for 31/34 abnormal foci in 26/29 patients. In a per-lesion anal-
ysis, sensitivity, specificity, positive predictive value and nega-
tive predictive value were respectively 96%, 13%, 76% and 50% 
for 18F-FCH PET CT, 75%, 40%, 80%, and 33% for 4D-CT scan. In 
the per-patient analysis sensitivity was 85% for 18F-FCH PET CT 
and 63% and 4D-CT scan. 18F-FCH PET/CT results enabled to re-
move successfully 17 abnormal glands in 17 patients, including 
11 with a negative or discordance US/99mTc-sestaMIBI scintig-
raphy result, and allowed healing in 14 of them. Conclusion: 
18F-FCH PET/CT is a promising tool in the challenging popula-
tion of reoperative patients with pHPT. Parathyroid 4D-CT scan 
appears more as a confirmatory imaging modality.
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OP-261
Patient-specific Rubidium-82 activity required for constant 
image quality in myocardial perfusion imaging with PET
M. Dotinga1,2, J. D. van Dijk1, P. L. Jager1, C. H. Slump2, J. P. 
Ottervanger1, J. A. van Dalen1; 1Isala, Zwolle, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS.

Aim: Clinical practice shows degrading image quality in heavy 
patients who undergo myocardial perfusion imaging (MPI) with 
Rubidium-82 (Rb-82) PET when using a fixed administered ac-
tivity. Therefore, our aim was to derive a patient-specific activity 
protocol in order to obtain a more constant image quality in PET 
MPI. Materials and methods: We retrospectively included 132 
patients who underwent rubidium-82 PET rest MPI using a fixed 
Rb-82 tracer activity of 740 MBq. Image quality was indirectly 
assessed by measuring the number of prompts in the field of 
view of the PET scanner. This number was correlated with mul-
tiple patient-specific parameters: body weight, mass per body 
length, body mass index, lean body mass and body fat percent-
age. A power-law model was fitted to the data after which we 
selected the parameter with a high coefficient of determination 
that comprises easy implementation in practice. This parame-
ter was used to derive an activity formula providing a constant 
number of prompts independent on patients’ physical charac-
teristics. Subsequently, the derived formula was validated in 38 
additional patients. Results: A significant decrease in prompts 
was observed with increasing body weight (p &lt; 0.001). The 
measured prompts typically decreased by a factor 2.4 from pa-
tients &lt; 60 kg to patients &gt; 120 kg. All patient-specific pa-
rameters correlated with the number of prompts (p &lt; 0.001). 
Body weight was selected as the best parameter (R² = 0.64) to 
correct for the decreasing prompts in heavier patients. The de-
rived activity protocol was: Anew [MBq] = 8.4 * body weight [kg]. 
Using this formula, the number of prompts no longer varied 
with patient’s body weight (p=0.07). Conclusion: Because the 
observed linear relation between body weight and Rb-82 trac-
er activity, we recommend the use of a weight-adjusted tracer 
activity to obtain a constant image quality in Rubidium-82 PET 
MPI.

OP-262
No Need For Frame-wise Alignment Of CT And Dynamic 
Rb-82 PET Data For Myocardial Blood Flow Quantification
J. D. van Dijk1, A. Lau1,2, P. L. Jager1, J. Ottervanger1, C. H. Slump2, J. 
A. van Dalen1; 1Isala hospital, Zwolle, NETHERLANDS, 2University of 
Twente, Enschede, NETHERLANDS.

Background: Reliable dynamic PET data are needed to calcu-
late the myocardial blood flow (MBF). However, non-returning 
repositioning of the heart occurs in 52% of patients undergo-
ing regadenoson-induced stress Rubidium-82 (Rb-82) PET. As 
a result, misalignment of CT and dynamic PET data may occur, 

possible affecting CT-based attenuation correction and there-
by PET-based MBF quantification. This misalignment could be 
overcome by matching the CT and PET for each individual 
time-frame. Our aim was to quantify this non-returning motion 
and determine the effect of frame-wise instead of general PET-
CT alignment on MBF measurements. Methods: We retrospec-
tively included ten patients who underwent regadenoson-in-
duced stress Rb-82 PET/CT (D690, GE Healthcare) in whom we 
observed non-returning motion. For all scans, we applied two 
types of PET-CT alignment prior to the attenuation correction 
and image reconstruction of the dynamic PET data: one with 
general alignment in which PET data acquired between 2:30-
7:00 min was aligned with the CT and applied to all PET time-
frames and another using frame-wise alignment in which all 26 
time-frames (12x5s, 6x10s, 4x20s and 4x40s) were individually 
registered to the CT. The difference in alignment positions was 
compared between the general and frame-wise method. We 
manually corrected the non-returning motion on the recon-
structed aligned PET data as standard procedure (Corridor4DM, 
v2016) before calculating the MBFs for the three vascular terri-
tories; RCA, LAD, and LCX and for the whole myocardium. MBFs 
were calculated using the one-tissue compartment model us-
ing a region of interest of Lortie et al. and compared between 
both alignment methods. A MBF difference ≥10% was consid-
ered to significantly influence diagnostic assessment. In addi-
tion, we determined the correlation between the difference in 
alignment positions and the difference in MBFs. Results: The 
mean difference in alignment position was 9.9±4.8 mm in cau-
dal-cranial direction, 1.7±1.7mm in medial-lateral direction and 
0.0±1.7mm in anterior-posterior direction. The resulting mean 
relative MBF differences was the highest for the RCA: 4.9±1.9% 
while the maximal deviation was 8.8% in all territories. More-
over, no correlations were found between the difference in 
alignment positions and the difference in MBFs (p≥0.58). Con-
clusion: The mean magnitude of the non-returning motion in-
duced by regadenoson was 9.9mm in the cranial-caudal direc-
tion. Applying frame-wise instead of general PET-CT alignment 
did not influence the MBF and seems therefore not necessary 
in Rb-82 PET.

OP-263
Quantitative myocardial perfusion response to adenosine 
and regadenoson in patients with suspected coronary 
artery disease measured with 15O-water PET
T. Kero1,2, M. Lubberink1,2, J. Knuuti3, J. Sörensen1,2; 1Uppsala 
University, Uppsala, SWEDEN, 2Uppsala University Hospital, 
Uppsala, SWEDEN, 3Turku PET Centre, Turku, FINLAND.

Purpose: Regadenoson is a vasodilator that is increasingly being 
used in myocardial perfusion imaging, with simpler dosing and 
better tolerability than adenosine. There are no studies compar-
ing absolute flow response by regadenoson against adenosine 
in the same patients. The aim of the present work was to di-
rectly compare the quantitative flow responses of regadenoson 
against adenosine using cardiac 15O-water PET imaging in pa-
tients with CAD. Materials and methods: Sixteen patients (14 
male; mean age 68 y; range 60-79 y) with known or suspected 
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coronary artery disease underwent two rest/stress PET investi-
gations: at rest and during vasodilator stress with adenosine and 
at rest and during vasodilator stress with regadenoson. Each PET 
scan consisted of a 6 min dynamic scan starting simultaneously 
with bolus injection of 400 MBq 15O-water (5 mL at 1 mL/s fol-
lowed by a 35 mL saline flush at 2 mL/s). Adenosine (140 μg/kg/
min) was infused during 8 min starting starting 2 min prior to 
15O-water injection, whereas regadenoson (400 μg in 5 mL sa-
line) was given as a 10 s infusion followed by a 5 mL saline flush 
during 10 s, starting 30 s prior to 15O-water injection. Data were 
analysed semi-automatically using aQuant software to calculate 
segment-based MBF values for three coronary artery territories. 
Correlation and agreement between adenosine-stress MBF and 
regadenoson-stress MBF values were assessed using regression 
analysis and intra-class correlation coefficients (ICC). Results: 
Data from one patient was excluded due to excessive motion 
artefacts. Global mean (± SD) MBF values at rest and adenos-
ine-stress were 0.94 ± 0.27 and 2.45 ± 0.86 mL/g/min and at 
rest and regadenoson-stress 0.88 ± 0.23 and 2.32 ± 1.15 mL/g/
min (p=0.053 and p=0.46). ICC between adenosine-stress and 
regadenoson-stress regional MBF was 0.85. Conclusion: Re-
gadenoson-stress MBF correlated moderately well with adenos-
ine-stress MBF values.

OP-264
Comparison of Rb-82 PET/CT and Cardiac MRI for 
Quantification of Left Ventricular Function
K. F. Guldbrandsen, N. Wiinberg, A. Sajadieh, N. B. Høst, U. 
Talleruphuus; Bisbebjerg and Frederiksberg Hospital, Copenhagen, 
DENMARK.

Aim: The aim of this ongoing study is to validate rubidium-82 
positron emission tomography and computated tomography 
(Rb-82 PET/CT) quantification of left ventricular ejection frac-
tion (LVEF) using Corridor 4DM quantitative software (4DM). 
Materials: Amongst patients with known or suspected coro-
nary artery disease referred for routine Rb-82 PET and eligible 
for cardiac magnetic resonance imaging (cMRI), 10 patients 
were recruited for additional cMRI for comparison after in-
formed consent. Median age was 62.2 (38.6-78.1) years, 70% 
male, BMI 27.1 (23.1-31.8). Methods: Resting acquisition of rest 
Rb-82 PET/CT was performed in supine position following in-
travenous bolus injection of 1100 MBq Rb-82 in the antecubital 
vein. ECG-gating was performed for 150 sec starting 150 sec 
after bolus with 8-timebins sampling. Window of acceptance 
was defined as resting beat-to-beat (R-R) interval ±30%. Ac-
quisition was performed at GE Discovery 710 in LIST-mode. 
Reconstruction was performed iteratively with VUE point FX (2 
iterations, 24 subsets) and a standard z-axis filter with 6.4mm 
cutoff. If necessary PET-overlay was manually fitted to CT be-
fore attenuation-correction was performed. Images were ana-
lyzed with Corridor 4DM v.2015 to estimate LVEF, end-systolic 
volume (ESV) and end-diastolic volume (EDV), blinded for the 
results of the cMRI. Automatic detection of basal plane and left 
ventricle wall was used for all patients. cMRI was performed ac-
cording to regular procedure and calculation of LVEF, ESV and 
EDV was done by an experienced cardiologist. Results: Median 

and range for cMRI measurements was 116 ml (90-170) for EDV, 
38.5 ml (16-113) for ESV and 66.5% (33-87) for LVEF. Median and 
range for Rb-82 measurements was 88.5 ml (65-158) for EDV, 
34 ml (25-106) for ESV and 58% (33-70) for LVEF. EDV was sig-
nificantly lower (p < 0.0005) when determined by Rb-82 than 
by cMRI (mean difference 24.8 ml, 95% CI 16.3-33.3 ml). There 
was no significant difference for LVEF (p = 0.055). Apart from 
the significant underestimation of EDV, Bland-Altman analysis 
did not show any systematic bias for EDV, ESV and LVEF. Con-
clusion: This ongoing study shows good agreement between 
LVEF obtained by Rb-82 PET/CT and cMRI. However EDV was 
24.8 ml lower determined by Rb-PET than by cMRI. The range of 
examined LVEF in this study is rather small so far. Further studies 
are needed to validate this method of determining LVEF in pa-
tients with a wider range of left ventricular function.

OP-265
Impact of left ventricular mechanical dyssynchrony in 
patients with long standing diabetes mellitus and normal 
gated SPECT-MPI
D. Malik, A. Sood, K. Kaur, A. Bahl, A. Bhattacharya, B. R. Mittal; Post 
graduate institute of medical education & research, Chandigarh, 
INDIA.

Purpose: Left ventricular mechanical dyssynchrony (LVMD) 
indices by phase analysis has been established as a prognos-
tic marker for predicting major adverse cardiac events (MACEs) 
in ischaemic, non-ischemic cardiomyopathy and end-stage 
renal disease but not in diabetes mellitus (DM). We sought to 
test whether the LVMD indices are the predictor of MACEs in 
diabetic patients with absent perfusion defects and adequate 
LV ejection fraction (>55%) on gated SPECT-MPI. Methods: A 
total of 136 diabetic patients (age 60.8±11.3 years) with ab-
sent perfusion defect and left ventricle ejection fraction (LVEF) 
≥55% were included in the study. All patients were followed for 
over a 2-year period for any adverse cardiac event, depending 
on which patients were divided into two groups. SPECT-MPIs 
data was reprocessed to derive quantitative parameters such 
as LVEF, end-diastolic, end-systolic volumes and LVMD indices 
including phase bandwidth (PBW) and phase standard devia-
tion (PSD). Binary logistic regression analysis and Kaplan-Meier 
method was used to identify independent predictors of cardiac 
events. Result: During mean follow-up period of a 23.3±10.3 
month, thirteen (9.5%) patients experienced MACEs including 
one cardiac death. Patients who experienced MACEs showed 
significantly higher PSD and wider PBW (16.0±9.4° vs 10.3±6.4°; 
p = 0.004, and 52.7±36.4° vs 33.1±16.2°; p = 0.001 respectively) 
than those who did not. Moreover, both PSD and PBW showed 
statistically significant correlation (r = 0.25; p =.004 and r = 0.27; 
p =.002, respectively) with duration of DM. Univariate logistic re-
gression analysis revealed a significant association of duration of 
DM, long-term diabetic complications and LVMD indices (both 
PSD and PBW) for predicting MACEs. Kaplan-Meier event-free 
survival analysis revealed a significantly higher rate of MACEs 
(Log rank = 10.02; p = 0.001) in patients with high PSD and wide 
PBW group than in the low PSD and narrow PBW group. An 
overall fit model consisting of high PSD and wide PBW group 
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was improved by the addition of long-term complications (χ2 
= 15.9; p = 0.03) of DM and further enhanced by the addition 
of DM duration of ≥15 years (χ2 = 24.7; p = 0.007) as variables. 
Conclusion: The LVMD indices by gated SPECT-MPI are novel 
prognostic marker in patients with DM and absent perfusion 
defects. Furthermore, the presence of long-term complications 
and ≥15-year duration of DM provides an incremental advan-
tage for prediction of MACEs.

OP-266
Effects Of Re-training On Neural Network Diagnosis 
To Detect Ischemia In Myocardial Perfusion Imaging: 
Comparison Of Two Modes Of Trainings
K. Nakajima1, K. Okuda2, S. Watanabe1, S. Matsuo1, H. 
Wakabayashi1, S. Kinuya1, L. Edenbrandt3; 1Kanazawa University 
Hospital, Kanazawa, JAPAN, 2Kanazawa Medical University, 
Kahoku, JAPAN, 3University of Gothenburg, Gothenburg, SWEDEN.

Purpose: While artificial neural network (ANN), one of artificial 
intelligence, was applied to detect ischemia on myocardial per-
fusion imaging, the effect of training on the diagnostic ability 
was not evaluated. The aim of this study was to compare the 
effects of European and Japanese modes of trainings on the 
diagnostic accuracy of ischemia. Methods: ANN was trained 
on data from 1051 Swedish patients (male 47%, 62 &#177; 10 
years) and experienced Swedish physicians classified perfusion 
as normal or abnormal (Training E). In the second version re-
trained in Japan (Training J), 12 hospitals in Japan collaborat-
ed (n = 1001, male 75%, 69 &#177; 10 years) using 99mTc-MIBI. 
Definition of localization for candidate regions was refined, and 
the re-training was performed to identify more number of isch-
emia and mild degree of abnormality. In the validation study, 
106 patients with coronary angiographic findings, comprising 
multi-vessel disease (&#8805;50% stenosis) (52%) or old myo-
cardial infarction (27%), or who had undergone coronary revas-
cularization (30%) were used. The ANN probabilities of stress 
defects and induced ischemia were calculated in candidate 
regions of abnormalities. The diagnostic accuracy was com-
pared using receiver-operating characteristics (ROC) analysis 
and the area under the ROC curves (AUC). The gold standards 
were the expert interpretation for all data, and a subgroup of 
patients with coronary stenosis, from which infarction and cor-
onary revascularization were excluded. Results: Although the 
AUC for stress defects were 0.95 and 0.93 (n. s.) for Trainings J 
and E, respectively, that for detecting ischemia was significantly 
improved in Training J (p = 0.006): AUC 0.96 (sensitivity 87%, 
specificity 96%) for Training J vs. 0.89 (sensitivity 78%, specificity 
97%) for Training E. The improvement in the AUC was also sig-
nificant for patients with neither coronary revascularization nor 
old myocardial infarction (p = 0.009). With the gold standard 
of expert interpretation, AUC was 0.98 (sensitivity 88%, speci-
ficity 100%) for Training J and 0.88 (sensitivity 76%, specificity 
100%) for Training E. The diagnostic accuracy by Training J was 
also improved in patients with either single-vessel disease or no 
stenosis (AUC, 0.81 vs. 0.66, p = 0.006) when coronary stenosis 
was used as the gold standard (AUC by the expert, 0.74, p = 
0.13 vs. ANN). Conclusion: The diagnostic ability of the ANN 

was improved by the new training particularly for detecting in-
duced ischemia. The intention of training as a “teacher” could 
be successfully reflected on the detectability and accuracy of 
artificial intelligence.
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Personalized Therapies in Oncology: Pro and Cons
S. Gillessen; Division of Cancer Sciences, University of Manchester 
and The Christie Hospital, Manchester, UNITED KINGDOM and 
Kantonsspital St. Gallen, Division of Oncology/Haematology and 
University of Bern, SWITZERLAND.

OP-273
Need of Careful Personalized Dosimetric Evaluation in 
Radionuclide Therapy
G. Flux; Royal Marsden NHS Trust & Institute of Cancer Research, 
Sutton, UNITED KINGDOM.

OP-274
Dosimetry in Clinical Radionuclide Therapy: The Devil is in 
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L. Bodei; Memorial Sloan Kettering Cancer Center, New York, 
UNITED STATES OF AMERICA.
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OP-275
Introducing Alpha-Particle Emitter into the Clinic, Does 
Dosimetry Answer all Questions?
J. Nagaraja; Radboudumc, Radiology and Nuclear Medicine, 
Nijmegen, NETHERLANDS.
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Small Scale Dosimetry Models, a Universal Answer for 
Personalized Alpha-Therapy?
R. Hobbs; Johns Hopkins Medical Institutions, Radiation Oncology, 
Baltimore, UNITED STATES OF AMERICA.
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A. Haug; AKH Vienna, Medical University of Vienna, Vienna, 
AUSTRIA.
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Medicine, Amsterdam, NETHERLANDS.

OP-287
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OP-288
Quantitative accuracy of 15O-water cerebral blood flow 
images based on penalized likelihood reconstruction
J. Sousa1, L. Appel1, X. T. Fang1, M. Engström2, M. Khalighi3, H. 
Ahlström1, M. Lubberink1; 1Department of Surgical Sciences, Uppsala 
University, Uppsala, SWEDEN, 2GE Healthcare, Stockholm, SWEDEN, 
3GE Healthcare, Stanford, CA, UNITED STATES OF AMERICA.

Objectives: Penalized likelihood reconstruction allows for fully 
convergent iterative reconstruction that leads to a higher image 
contrast while limiting noise when compared to ordered subset 
expectation maximization (OSEM). Use of penalized likelihood 
reconstruction may have added value in the computation of ce-
rebral blood flow images (CBF) using 15O-water, where noisy PET 
images due to short frame durations and short radioactive half-
life affect quality of parametric images. The aim of the present 
work was to assess the quantitative accuracy of 15O-water CBF 
images based on block-sequential regularized estimation max-
imization (BSREM; Q.Clear) images. Methods: Twelve subjects 
underwent a 10-min dynamic (1x10, 8x5, 4x10, 2x15, 2x20, 2x30, 
6x60s) 15O-water PET scan on a 3T time-of-flight (TOF) PET-MR 
(Signa, GE Healthcare). Arterial blood was sampled continuously 
and measured using an on-line detector (Swisstrace). PET scans 
were reconstructed using both OSEM, (4 iterations, 28 subsets, 
5 mm Gaussian filter) and BSREM with beta values of 25, 50, 75 
and 100, including TOF and resolution recovery, using zero-
echo-time attenuation correction. CBF images were computed 
using a basis function implementation of the standard single 
tissue compartment model including blood volume parameter. 
Volumes-of-interest were defined using a probabilistic template 
on co-registered T1 images and transferred to the CBF images. 
Correlation (Spearman) and relative difference in CBF values 
between methods were assessed for whole-brain grey (GM) 
and white matter (WM) VOIs. Image contrast, defined as GM/
WM, was also compared between BSREM and OSEM and image 
quality was assessed by visual inspection of parametric images. 
Results: High correlation was found between BSREM and OSEM 
for GM and WM regardless of beta value (r 0.99 and 0.94, respec-
tively). Increase in GM CBF values compared to OSEM ranged 
from 7.9 (range 5.6-9.3)% (beta 100) to 12.4 (range 8.7-14.0)% 
(beta 25), with much smaller changes in WM CBF values. Mean 
GM/WM contrast increased by 6.4 (range 4.3-9.6)% to 7.1 (range 
5.9-8.6)% for beta 25 and 100, respectively. Visual inspection 
of the images showed degraded quality of CBF images for all 
beta values of 75 or lower. Conclusion:A high correlation was 
found between CBF values based on BSREM and OSEM, with 
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BSREM images leading to higher GM CBF values and higher GM/
WM contrasts. A beta value of 100 resulted in the highest GM/
WM contrast and best image quality among the included beta 
values. Beta values higher than 100 are to be used for dynamic 
15O-water PET data if improved CBF image quality is required.

OP-289
Feasibility of Framework to Assess Noisy Data 
Inconsistency of SPECT Projection Data Prior to 
Tomographic Reconstruction
A. H. Vija, X. Ding; Siemens Medical Solutions USA, Inc, Molecular 
Imaging, Hoffman Estates, IL, UNITED STATES OF AMERICA.

Aims: We propose a framework to assess task dependent SPECT 
data quality prior to reconstruction, and allowing for decisions 
to improve or replace the data at the acquisition step. If the task 
dependent quality is insufficient a re-scan may be the best op-
tion, despite the possible correction and compensation meth-
ods within the reconstruction. The aim in this work is to test if an 
image based metric allows assessing noisy SPECT data inconsis-
tency due to motion as compared to a visual observer. Meth-
ods: We used a computationally efficient center-of-light metric 
(CLM) on all the frames. In this feasibility work we computed 
one full FOV CLM and four quarter-FOV CLMs for each projec-
tion image. We then performed a local fluctuation analysis on 
these sets of CLMs, and mapped the local fluctuation quantity in 
mm to a numerical quality score (1-10), sensitive to both frame-
to-frame motion and noise. We used 77 clinical data of different 
application with a total count median of 7.07Mc. 21 with and 56 
without visible motion in the projection data, as well as count 
reduced the data to 50% and 10% of total counts by binomi-
al subsampling. We performed ROC analysis at these different 
count levels comparing the CLM to truth established by human 
observers. Results: At 100% standard clinical count level for 
the respective application the CLM resulted in Area under the 
ROC curve (AUC) of 97.6% with a standard error (SE) of 0.0169 at 
P<0.0001, an Associated Criterion of AC>6, a sensitivity of 100% 
and specificity of 92.86%. At 50% the AUC=93.2%, SE=0.0287, 
AC>8, P<0.0001 with sensitivity of 90.48% and specificity of 
85.71% and at 10% the AUC=54.5%, SE=0.0713, P=0.53, AC>7 
with sensitivity of 100% and specificity of 8.93%, showing that 
now noise is excessive, destroying the ability to assess motion 
with the proposed CLM. A comparison between ROC curves 
shows no statistical significant difference between the 100% 
and 50% data, but significant at P<0.0001 when compared to 
the 10% data. Conclusion: We demonstrated the feasibility to 
assess and characterize quality issues of SPECT data prior to 
reconstruction using various center-of-light metrics at various 
noise levels, where at clinical (7 Mc total counts) and 50% re-
duced count levels the AUC is 98%, 93% respectively dropping 
to 53% for 10% count reduced data. This also allows establishing 
a lower noise floor at which subsequent intra reconstruction 
motion correction methods could fail as noise dominates.

OP-290
Use of the CT Scout View (Topogram) for Accurate 
Attenuation Correction of Planar Nuclear Medicine Studies

G. James, J. O’Brien, J. Courtney, W. H. Thomson; City Hospital, 
Birmingham, Birmingham, UNITED KINGDOM.

Introduction: Planar quantitative studies (e.g. renograms) can 
benefit from the use of geometric mean to correct for organ 
depth. However geometric mean does not correct for atten-
uation due to total body thickness. With SPECT-CT systems 
becoming more common, we have examined the potential for 
the CT scout view (topogram) to provide an attenuation map 
for planar studies using the geometric mean. Method: We ex-
amined the relationship of the topogram pixel values with dif-
ferent depths of water (0-30cm) in a bespoke water tank. The 
topogram scans were fixed at 20mAs but the tube voltage was 
varied from 80kVp to 140kVp. A kidney sized phantom with 
known activity (nominal 100MBq Tc99m) was then imaged at 
different depths (0-15cm) in the water tank and with variable 
water levels (15-30cm) which relate to different body thickness-
es. The attenuation corrected geometric mean counts were cal-
culated using the derived total thickness from the topogram 
image and a linear attenuation coefficient of μ=0.12cm-1. These 
values were then divided by the in-air sensitivity factor (cps/
MBq) to give a derived activity (MBq). The derived activities of 
the phantom were compared to the actual activity for the dif-
ferent positions and water depths. Results: The relationship of 
the topogram pixel values with water depth was remarkably 
linear over the range 0-30cm. The uncertainty for the predic-
tion of ‘body thickness’ was acceptable at ±4mm (95% CI). All 
derived measurements of phantom activity using the topo-
gram and geometric mean technique were within ±5% of the 
actual activity for depths <20cm and within ±10% for depths 
20-30cm. Discussion: We acknowledge that patients are com-
posed of many different substances with varying attenuation 
coefficients (tissue, fat, blood, bone, etc.). However, the concept 
is not to use the CT topogram to quantify the different linear 
attenuation coefficients of these substances (as is the case 
for SPECT-CT attenuation correction) but rather estimate the 
equivalent thickness of water that these substances contribute 
on a pixel by pixel basis. Conclusion: The topogram gives a very 
quick and accurate method to determine total body thickness 
for attenuation correction of planar studies with minimal addi-
tional radiation dose (<0.1mSv). The corrected organ counts are 
then directly equivalent to the organ activity in MBq using the 
in-air sensitivity factor. This method may be a useful technique 
in quantifying absolute organ activity where SPECT-CT is not 
possible (e.g. dynamic studies).

OP-291
Joint dual photopeak Lu-177 SPECT image reconstruction 
with a stacked system model
H. Lim, J. A. Fessler, Y. K. Dewaraja; University of Michigan, Ann 
Arbor, MI, UNITED STATES OF AMERICA.

Aim: Although Lu-177 has two relatively low intensity gam-
ma-rays, 112.9-keV (6.2%) and 208.4-keV (10.4%), typically only 
the 208-keV photopeak is used in SPECT imaging. However, 
including both photopeaks can be beneficial especially in low 
count-rate situations such as imaging at later time points for 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S96

dosimetry following Lu-177 therapies or potentially pre-ther-
apy diagnostic imaging. We propose/evaluate a joint image 
reconstruction (JIR) method for Lu-177 where a single source 
distribution is reconstructed from projections acquired from 
both windows within a unified framework. Methods: The JIR 
approach estimates a single image by concatenating the data-
sets from the two windows and stacking the corresponding 
system models that each include the known gamma-ray emis-
sion yield, camera detection efficiency, attenuation map and 
3D-collimator detector response at each photopeak energy. 
Because the JIR system model includes gamma-ray yields, the 
lower-count window is automatically given appropriately lower 
weight in the Poisson model. To evaluate JIR, we used the fol-
lowing Lu-177 phantom studies with multiple dual energy-win-
dow acquisitions/realizations on a Symbia SPECT/CT with me-
dium-energy collimators: 1) measurement with six ‘hot’ spheres 
(2,4,8,16,30 and 113 mL) in a ‘warm’ background, 2) measure-
ment with ‘hot’ spheres in the ‘warm’ liver of a torso-phantom 
at low (typical for pre-therapy) and high count-levels, and 3) 
XCAT simulations of liver lesions with count-levels typical for 
patient imaging at 1 and 7 days after Lu-177 DOTATATE. We 
reconstructed images with single-photopeak (SIR-113, SIR-
208) and joint dual photopeaks (JIR) methods, including tri-
ple-energy-window scatter, using 50 iterations of in-house EM 
algorithm. We evaluated each reconstruction with image-en-
semble-noise (IEN: variability across multiple acquisitions), con-
trast-recovery (CR), contrast-recovery-to-noise-ratio (CRNR) and 
point source calibration-based activity-recovery (AR). Results: 
Visual comparison showed similar quality in both SIR-208 and 
JIR, while SIR-113 generated noisier image. Quantitatively, JIR 
improved noise significantly in all studies while keeping AR and 
CR at similar level, thereby improving CRNR. In sphere phan-
tom measurements, compared to SIR-208, JIR improved IEN 
by 19.0% and CRNR of each sphere by 20.1-23.2%. In liver-tor-
so phantom measurement, JIR improved IEN by 15.9% (20.9% 
at lower count-level) and CRNR by 16.7-17.5% (17.3-21.5% at 
lower count-level). In XCAT simulation, JIR improved IEN by 
20.8% (20.9% at lower count-level) and CRNR by 25.4-25.8% 
(24.9-25.5% at lower count-level). The improvements over SIR-
113 were substantially higher. Conclusion: In clinically realistic 
evaluations, joint reconstruction, where the Poisson nature of 
the multi-window acquisitions is modeled appropriately, sig-
nificantly improved contrast-recovery-to-noise-ratio compared 
to single photopeak reconstruction of either photopeak. 

OP-292
Evaluation of the accuracy and consistency of a 
quantitative SPECT reconstruction method for 99mTc Liver 
MAA images
D. Mirando, A. Kruzer, A. S. Nelson; MIM Software, Cleveland, OH, 
UNITED STATES OF AMERICA.

Purpose: With the increasing use and diversity of dosimetry 
applications based on SPECT images, there is a growing need 
for accurate and consistent quantification of these images. A 
notable example is the use of 99mTc-MAA scanning for 90Y 
SIRT pre-planning. In the current work, the accuracy and con-

sistency of 99mTc quantification using an OSEM-based SPECT 
reconstruction tool (SPECTRA Quant™*, MIM Software Inc.) is 
reported. Methods: Five SPECT images of a multi-compart-
ment liver phantom were acquired over a period of 5 hours 
after injection of 223MBq of 99mTc. The phantom contains 
a liver compartment with 3 lesion compartments in which 
known activity concentrations were injected. At each imaging 
timepoint, primary and lower scatter energy windows were 
acquired. A CT image of the phantom was acquired for attenu-
ation correction and to define regions, including a large back-
ground region in the liver to evaluate the accuracy of a large 
structure minimally affected by partial volume effect.The first 
timepoint projections were decay corrected to the injection 
time before a reconstruction step (8 subsets, 16 iterations), in-
cluding CT-based attenuation correction, dual energy window 
(DEW) scatter correction, and resolution recovery. The quan-
titative conversion factor was defined in counts/second/MBq 
from the known injected activity and the number of recorded 
counts within the whole phantom, and was applied to convert 
the image into units of Bq/ml. Reconstruction of subsequent 
timepoints followed this same protocol while using the quan-
titative conversion factor from the first timepoint. Results: 
The average errors between known injected activities and 
measured activities over each timepoint were: whole phan-
tom, 0.3%; background region, 1.2%; 25mm-diameter sphere, 
-36.2%; 32mm-diameter sphere, -25.0%; and 48mm x 32mm 
ovoid, -15.9%. The coefficients of variation (COVs) were: whole 
phantom, 0.24%; background region, 0.81%; 25mm-diameter 
sphere, 0.52%; 32mm-diameter sphere, 0.65%; and 48mm x 
32mm ovoid, 0.16%. Discussion: The quantitative accuracy 
was very high (<2% error) in larger regions not influenced by 
partial volume effects, such as the background region, while 
being lower (15.9-36.2% error) in smaller regions as expect-
ed due to the influence of partial volume effects. The algo-
rithm was found to have a high degree of consistency with a 
COV<1% across the 5 timepoints. The accuracy and consisten-
cy of the MIM SPECTRA Quant tool shows promise for use in 
90Y treatment planning. *May not be available in all countries. 
Contact MIM Software for details.
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OP-293
Effects of Acquisition and Reconstruction Settings on 
Image Interpretation and Quantification
B. Sattler; University Hospital Leipzig, Department for Nuclear 
Medicine, Leipzig, GERMANY.

OP-294
Equivocal and Borderline Amyloid PET Scans - Pitfalls and 
Challenges of Visual Analysis
S. Morbelli; IRCCS Azienda Ospedaliera Universitaria San Martino, 
Department of Nuclear Medicine, Genoa, ITALY.
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OP-295
Quantifying Amyloid Imaging: SUVR and Centiloids
W. L. Wong; Mount Vernon hospital, Nuclear Medicine, Middlesex, 
UNITED KINGDOM.

808 Monday, October 15, 2018, 11:30 - 13:00, Hall 4

Clinical Oncology - Rapid Fire Session: GIT up!

OP-297
Metabolic heterogeneity as a PET-biomarker predicts 
overall survival of pancreatic cancer patients
E. M. M. Smeets1, B. Feuerecker2, J. Teuwen1, J. A. W. M. van der 
Laak1, M. Gotthardt1, J. Siveke3, R. Braren2, F. Ciompi1, E. H. J. G. 
Aarntzen1; 1Radboudumc, Nijmegen, NETHERLANDS, 2Technical 
University of Munich, Munich, GERMANY, 3University Hospital 
Essen, Essen, GERMANY.

Introduction: Pancreatic ductal adenocarcinoma (PDAC) 
shows a 5-year survival rate of 8% (Siegel et al. 2016), mostly 
due to the lack of effective treatment options (Ryan et al. 2014). 
PDAC has a remarkable fibrotic reaction (Neesse et al. 2015) that 
impacts tumor metabolism, which can be measured on PET/
CT images (Heid et al. 2017). To date, standard PET-derived pa-
rameters, e.g. SUVmax, have not been able to provide prognostic 
information. In this study, we build a logistic regression model 
based on [18F]FDG-PET texture features (TF) that classifies PDAC 
as heterogeneous or homogeneous. We confirm that our meth-
od has a good correlation with overall survival when applied to 
an independent validation set. Methods: Patients with histo-
logically proven PDAC (n=107) who underwent [18F]FDG PET/
CT (Siemens Biograph mCT, Knoxville, US) were selected from 
the hospital system Nijmegen (The Netherlands). An indepen-
dent cohort of 37 patients was selected from the hospital sys-
tem of Munich (Germany). Seventy-one EANM reconstructed 
scans (Boellaard et al. 2010) from Nijmegen were visually la-
beled as ‘homogenous’ (n=32) or ‘heterogeneous’ (n=39) by two 
experienced Nuclear Medicine physicians. In order to extract 
TF, tumors were delineated using 40% threshold of the SUVmax 
with manual correction. TF previously shown to be robust with 
respect to PET scan variability were extracted using the PyRa-
diomics toolbox (van Griethuysen et al. 2017). A logistic regres-
sion classifier was build and applied to the 73 cases held out, 
which included the independent cohort of Munich. The training 
set was classified via leave-one-out cross validation. Prognos-
tic impact was assessed by Kaplan Meier survival analysis and 
log-rank test. The performance of the classifier was evaluated 
with a leave-one-out cross-validation. Results: We obtained 
an accuracy of 0.73 and AUC of 0.80 in classifying PDAC as het-
erogeneous or homogeneous tumors. For the 144 patients the 
overall survival of PDAC tumors classified as heterogeneous 
was significantly worse than for homogeneous tumors; median 
overall survival 34 weeks (95%CI 20 to 49 weeks) versus median 
67 weeks (95%CI 46 to 102), p= 0.0285). This is in contrast with 
single standard PET parameters (SUVmax, kurtosis, metabolic tu-
mor volume), single TF (entropy), which had no significant prog-

nostic impact. Conclusions: We developed an algorithm that 
accurately classifies PDAC as heterogeneous or homogeneous, 
based on a set of [18F]FDG PET derived texture features. We 
showed that the classification result has prognostic value im-
proving upon standard PET derived parameters and single tex-
ture features and also when applied to an independent cohort.

OP-298
FAPI-PET/CT (Fibroblast Activation Protein Inhibitor) in 
Staging of Pancreatic Cancer
C. Kratochwil, T. Lindner, F. L. Giesel, A. Loktev, W. Mier, M. Lang, U. 
Haberkorn; University Hospital Heidelberg, Heidelberg, GERMANY.

Aim: Preclinical and preliminary clinical results for PET/CT with a 
68Ga-labeled inhibitor of the fibroblast-activating-protein (FAPI) 
were promising (1,2). Due to its desmoplastic growth pattern, 
pancreatic cancer is a promising candidate to especially benefit 
from this novel tracer. Our aim was to compare the findings of 
FAPI-PET/CT in patients with pancreatic cancer in comparison to 
the respective gold-standard. Methods: 10 patients suspicious 
for pancreatic cancer in standard exams received FAPI-PET/
CT in advance of a planned surgery. Whipple-pancreatectomy 
was performed in 6 patients without distant metastases and 
complete histopathological work up of the pancreas and local 
lymph-nodes was done. Four patients were suspicious for dis-
tant metastases, which were validated by representative biop-
sies and amended with FDG-PET/CT. Results: Primary tumors 
or histologically proven distant metastasis were detected by 
FAPI-PET/CT in 10/10 patients; One had a distal cholangiocel-
lular carcinoma, the other nine pancreatic adenocarcinomas. Fi-
brotic reaction in chronic pancreatitis or pancreatic intra-ductal 
neoplasia was present in 4/6 resected patients and hampered 
intra-pancreatic tumor delineation; however, all carcinomas 
could successfully be allocated as the dominant intra-pancre-
atic hot-spot. 4 patients had lymph node (LN) metastases, in 2 
patients these LN metastases were found remote to the primary 
tumors and the N+ status was predicted by FAPI-PET/CT (but 
lesion number was underestimated due to resolution limits), 
in 2 patients LN metastases were closely adjacent to primary 
tumors could not be delineated successfully. Out of 4 patients 
with FAPI-positive distant metastasis, a histological proven lung 
metastasis was false-negative with FDG, in another patient FAPI 
detected more (however not histologically proven) lesions 
than FDG. In two patients with liver metastasis the diagnostic 
interpretation was identical; however, due to the lower hepatic 
background the tumor-to-background ratios were higher with 
FAPI than with FDG-PET. The true-positive FAPI-PET/CT changed 
the therapeutic concept in the patient with FDG-negative dis-
tant metastasis. Conclusion: FAPI-PET/CT is of high sensitivity 
in pancreatic cancer, but specificity for primary tumor detection 
is limited by uptake in chronic pancreatitis. Preliminary results 
indicate a possible superiority in comparison to FDG, which has 
well known limitations in pancreatic cancer. References: 1. Lok-
tev A, Lindner T, Mier W, et al. A new method for tumor imag-
ing by targeting cancer associated fibroblasts. J Nucl Med. 2018 
Apr 6. doi: 10.2967/jnumed.118.210435. 2. Lindner T, Loktev A, 
Altmann A, et al. Development of quinoline based theranostic 
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ligands for the targeting of fibroblast activation protein. J Nucl 
Med. 2018 Apr 6. doi: 10.2967/jnumed.118.210443.

OP-299
Role Of 68Ga-Labelled PSMA PET/CT In Evaluation Of 
Pancreatic Lesion To Differentiate Benign From Malignant 
Lesions
V. Krishnaraju, R. Basher, B. R. Mittal, R. Nada, V. Sharma, H. 
Singh, H. Singh; Post Graduate Institute Of Medical Education and 
Research,, Chandigarh, INDIA.

Objective: Recently many reports have shown the PSMA expres-
sion in non-prostatic malignancies also. In this study we planned 
to evaluate the role of 68Ga -labeled PSMA PET/CT in the charac-
terization of pancreatic lesions as benign and malignant and its 
comparison with 18F FDG PET/CT. Materials and Methods: In 
this pilot study we prospectively included 18 patients (14 male 
and 4 female, mean age 51.8, Age range 37-67 years) with pan-
creatic lesions on ultrasound or CT or MRI. All the patients under-
went routine FDG PET/CT for evaluation of the pancreatic lesions 
followed by regional 68Ga PSMA PET/CT. Focal PSMA uptake in 
the pancreatic lesion was considered as malignancy. Qualitative 
and semi quantitative (SUVmax values) analysis of the FDG and 
PSMA uptake were done. The findings of both the PET/CT scans 
were compared with the reference standardof histopatholog-
ical or cytological diagnosis. Results: Histopathology from the 
pancreatic lesions revealed neuroendocrine tumors (n=2) which 
usually show variable FDG uptake and were not further evaluat-
ed. Of the remaining 16 patients, histopathology showed ade-
nocarcinoma in 7 and benign lesions in remaining nine patients, 
which included inflammatory lesions (n=7), serous cystadenoma 
(n=1) and solid pseudopapillary epithelial neoplasm (n=1). FDG 
(Mean SUVmax - 9.3, 95% CI 6.1-12.6) and PSMA (Mean SUVmax 
- 7.5, 95%CI 5.2-9.9) showed focal avidity in all the 7 malignant 
lesions. Of the 9 benign lesions, FDG (Mean SUVmax - 5.1, 95% 
CI 3.1-7.0) showed focal avidity in 3 inflammatory lesions while 
PSMA (Mean SUVmax - 3.7, 95% CI 2.3-5.2) showed focal avidity 
in 1 lesion (serous cystadenoma). For detection of malignancy, 
the sensitivity, specificity, PPV and NPV for FDG and PSMA PET/
CT was 100%, 66.67%, 70%, 100% and 100%, 88.89%, 87.5%, 
100% respectively. PSMA PET/CT was more accurate than FDG 
PET/CT in defining the nature of the lesion (AUC under the ROC 
curve was 0.91 for PSMA vs. 0.86 for FDG PET/CT). The SUVmax 
in the PSMA PET/CT was also seen to be different between the 
benign and malignant lesions (p=0.003) with malignant lesions 
showing significantly higher PSMA avidity. Conclusion: This pro-
spective pilot study revealed that malignant lesions of pancreas 
show increased uptake of 68Ga-PSMA with higher SUVmax values 
compared to the benign lesions. 68Ga PSMA PET/CT is also seen 
to be a more specific and accurate imaging modality for differ-
entiating malignant pancreatic lesions from the benign lesions 
like mass forming pancreatitis where the role of FDG is limited.

OP-300
Radiomics analysis in cancer of the gastro-oesophageal 
junction: 18F-FDG-PET/MRI-derived quantitative features 
are associated with M-stage

S. Baiocco1,2, B. Sah1, A. Mallia1, J. Stirling1, S. Jeljeli1, A. Bevilacqua2, 
G. Cook1, V. Goh1; 1King’s College London, London, UNITED 
KINGDOM, 2University of Bologna, Bologna, ITALY.

Aim: To identify quantitative imaging biomarkers from multi-
parametric 18F-FDG-PET/MRI for predicting distant metastases 
at staging in patients with gastro-oesophageal junction (GOJ) 
cancer. Materials and methods: Following IRB approval and 
informed consent, 24 patients with histologically proven GOJ 
cancer were prospectively recruited; 4 patients were excluded 
for technical reasons. Finally, 19 male and 1 female (68.3±9.1 
years) were included. Patients were injected with 326±28 MBq 
FDG intravenously. Uptake time was 120 minutes. Two experi-
enced radiologists and nuclear physicians reviewed the imag-
es in consensus. All tumours were manually segmented using 
ImageJ software. Quantitative imaging features were extracted 
using an in-house software developed in Matlab. First-order 
and second-order statistical texture features were computed 
for PET SUV and MRI T1, T2, DWI and ADC images of the whole 
tumour volume. k-means clustering algorithm was used to as-
sess the correlation of feature-pairs with the presence of distant 
metastases. Multivariate analysis of variance (MANOVA) was 
performed to assess the statistical separability of the groups 
identified by feature-pairs. Sensitivity (SE), specificity (SP), pos-
itive predictive value (PPV), negative predictive value (NPV) and 
accuracy (ACC) were calculated to quantify the discrimination 
ability of features in comparison with maximum standardized 
uptake value (SUVmax) and tumour size. Results: Second-order 
entropy derived from ADC and maximum probability derived 
from SUV, linked to texture irregularity and homogeneity re-
spectively, were the best feature-pair for discrimination of pa-
tients with and without metastatic disease (SE=80%, SP=80%, 
PPV=80%, NPV=80%, ACC=80%). MANOVA confirmed that the 
means of these features for the two groups of patients differed 
significantly, with a p-value<0.001. SUVmax (SE=80%, SP=30%, 
PPV=53%, NPV=60%, ACC=55%) and tumour size (SE=90%, 
SP=10%, PPV=50%, NPV=50%, ACC=50%) performed worse, 
particularly for specificity. Conclusion: Our preliminary results 
suggest that greater intra-tumoural heterogeneity in GOJ can-
cer is associated with metastatic potential. The extraction of 
quantitative multiparametric features from the primary tumour 
may facilitate prognostication at staging, identifying patients 
who will benefit most from more frequent follow-up examina-
tions and consideration of alternative therapies.

OP-301
The correlation between pathological molecular indicators 
and metabolic parameters of 18F-FDG PET/CT in patients 
with advanced gastric carcinoma
J. Song, X. Wang; Beijing Cancer Hospital, Beijing, CHINA.

Objective: Better understanding of molecular classification of 
gastric carcinoma (GC) subtype can improve patient selection for 
therapeutic regimens and prognosis. 18F-fluoro-2-dexoxy-D-glu-
cose (FDG) positron emission tomography/ computed tomog-
raphy (PET/CT) is a sensitive, noninvasive tool for detection of 
functional malignant lesions and has recently been shown to 
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predict therapeutic response and outcomes in GC patients. The 
aim of this study was to evaluate the FDG uptake of local ad-
vanced GC by correlating it with the histopathologic features 
and pathological molecular indicators of the tumors. Methods: 
Data pertaining to patients with a histopathological diagnosis 
of GC between January 2010 and December 2015 were retro-
spectively analyzed. A total of 82 patients (60 years,58.51±13.41 
years) with locally advanced GC who were referred for preop-
erative 18F-FDG PET/CT scans were enrolled in this study (with 
32 localized in gastric body and 50 in antrum). The maximum 
standardized uptake values (SUVmax), metabolic tumor volume 
(MTV), and total lesion glycolysis (TLG) of the primary tumor 
were measured and calculated with the region of interest (ROI) 
technique. These relationship between metabolic parameters 
and the status of Ki-67, human epidermal growth factor re-
ceptor 2 (HER2), c-Met and epidermal growth factor receptor 
(EGFR) were investigated in all of patients. Results: Significant 
differences were observed between HER2-posotive and HER-2 
negative adenocarcinoma in SUVmax (8.52±4.11 vs 7.18±7.76, P 
= 0.016) and SUVmean (4.36±1.04 vs 4.05±2.68, P=0.026). SUVmax, 
SUVmean and TLG were significantly higher in the high Ki-67 index 
group (7.93±7.66 vs 3.92±0.67, P=0.015; 4.27±2.64 vs 2.93±0.46, 
P=0.033 and 60.08 cm3 vs 20.57 cm3, P=0.026, respectively). 
Patients with EGFR mutation has significant lower SUVmax and 
SUVmean (P=0.018, P=0.011) in gastric antral carcinoma. No sig-
nificant correlation was found between metabolism parameters 
and the expression of c-Met in GC. Significant differences were 
observed in the gastric antral carcinoma between diffuse and 
undiffuse (mixed and intestinal) adenocarcinoma in SUVmean 

(3.41±1.05 vs 4.53±2.11, P=0.037). Conclusion: Metabolism 
parameters on 18F-FDG are associated with Ki-67 and HER2 ex-
pression in gastric carcinoma, and with EGFR mutation in gastric 
antral cancer. 18F-FDG PET/CT may be useful for determining the 
individual therapeutic strategy and predicting the outcome of 
patients. 

OP-302
The Impact of Obesity on 18F-FDG PET-CT tumor metrics in 
Oesophageal Adenocarcinoma?
S. Dennan1, V. Malik2, S. Doyle2, N. Gilmartin2, J. V. Reynolds2, C. 
Johnston1; 1St. James’s Hospital Dublin, Dublin, IRELAND, 2Trinity 
College Dublin, Dublin, IRELAND.

Purpose/Introduction: The purpose of this study was to in-
vestigate the impact of obesity on metabolic tumour metrics 
(SUVmax and MTV) in oesophageal AC. Correlations between 
obesity parameters (BMI, WC) and metabolic tumour metrics 
were assessed. Associations between obesity parameters (BMI, 
WC) and CT derived fat measurements were also evaluated. 
Other factors that may interfere with glucose metabolism, such 
as diabetes and insulin were evaluated during the study. Sub-
jects & Methods: Over a period of five years (2009-2014), 251 
patients with locally advanced biopsy-proven AC of the oesoph-
agus or OGJ with the intention to treat with Surgery (n=101) or 
Multimodal (Neo-CRT and Surgery, n=90) or Multimodal (Neo-
CT and Surgery, n=60) were enrolled in the study. All patients 
underwent a pre-treatment whole body 18F-FDG PET/CT study. 

Metabolic tumour metrics (SUVmax and MTV), were measured 
independently by two experienced readers. Measures of obesity 
including BMI, WC and CT derived fat measurements were ob-
tained. Results: The study population consisted of 251 patients 
(217 men and 34 women), with a mean age of 63.7 ± 10.2 years 
(range 29 to 86 years). The odds of detecting tumour 18F-FDG up-
take as quantified by SUVmax and MTV, increased with BMI and 
WC. However, the expected change in either SUVmax or MTV for 
+1 unit difference in either BMI or WC was not demonstrated. 
An association between obesity or the metabolic tumour met-
rics, with treatment response was not observed. It was demon-
strated that higher SUVmax was associated with worse DFS and 
OS in Underweight or Normal weight patients in the Surgery 
group. In comparison, higher SUVmax was associated with bet-
ter DFS and OS in overweight or obese patients in the Surgery 
group. In comparison, obesity did not affect the relationship 
between MTV and survival. The SUVmax was found to be an in-
dependent predictor of overall survival (OS), whereas MTV and 
obesity were not independent predictors of OS. Discussion/
Conclusion: Obesity does appear to affect SUVmax and MTV 
measurements in oesophageal AC patients. The odds of detect-
ing tumour tissue as quantified by SUVmax and MTV increased 
with both BMI and WC. The patient’s obesity status, along with 
the tumour tissue itself, appears to contribute to higher met-
abolic metrics. A potential modifying effect of obesity on the 
relationship between SUVmax and survival in the Surgery group 
was demonstrated. It is recommended that the patient’s obesity 
status is taken into consideration when interpreting the results 
of tumour metrics on 18F-FDG PET/CT studies.

OP-303
[18F]-FDG PET/MRI in Locally Advanced Rectal Cancer 
(LARC) after Preoperative Chemo-Radiotherapy (pCRT): a 
comparison with conventional imaging
P. Zucchetta, F. Crimì, C. Lacognata, S. Pucciarelli, V. Bodanza, F. 
Pomerri, D. Cecchin, F. Bui; University Hospital - Padova, Padova, 
ITALY.

Purpose: To assess the accuracy of restaging after pCRT with 
whole body PET/MRI, pelvic T2W plus DWI MRI (pelvic- MRI), pel-
vic T2W MRI (standard-MRI) and thoraco-abdominal CT when 
predicting histopathologic TNM stage in LARC. Material and 
methods: 26 patients with LARC underwent PET/MRI and CT 
before and after pCRT for TNM staging. 21 were treated with to-
tal mesorectal excision and 5 with transanal local excision. Histo-
pathologic findings or a follow-up of at least 1-year were the ref-
erence standards. One radiologist evaluated pelvic MRI and CT. 
A second radiologist evaluated standard MRI. A third radiologist 
and a nuclear medicine physician assessed PET/MRI. T staging 
results were grouped in T0 and residual disease (T≥1). N stage 
was classified on a per-patient basis as positive or negative us-
ing MRI dimensional criteria (≥5mm per node), MRI lymph node 
global size reduction rate criteria (reduction<70%) and PET/MRI 
dimensional criteria and/or nodal FDG uptake. Results: Sensitiv-
ity and specificity for ypT0 were 100%-85.7% for PET/MRI, 94.7%-
85.7% for pelvic-MRI and 94.7%-57.1% for standard-MRI. For 
ypN+ with dimensional criteria, sensitivity and specificity were 
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100%-88.9% for PET/MRI and 75%-88.89% for pelvic-MRI. The 
values for pelvic-MRI changed to 87.5% and 72.2% using lymph 
node global size reduction rate criteria. PET/MRI correctly diag-
nosed two liver and one distant nodal metastases while missed 
a lung metastasis. Conclusion: PET/MRI improves the accuracy 
of ycTN staging compared to MRI, but performs worse than CT 
in ycM staging. Initial results are promising; however, a larger co-
hort of patients should be examined introducing sequences for 
lung and gadolinium for liver metastases.

OP-304
PET/MR for staging rectal cancer: a comparison 
to conventional staging with pelvic MR and 
thoracoabdominal CT
M. Queiroz1, F. G. Barbosa2, C. Ortega1, F. Ferreira1, M. Moraes1, 
R. Blasbalg1, S. Nahas1, G. G. Cerri1, C. Buchpiguel1; 1University of 
Sao Paulo, Sao Paulo, BRAZIL, 2Hospital Sirio-Libanes, Sao Paulo, 
BRAZIL.

Purpose/Introduction: To compare the detection rate of met-
astatic lesions on PET/MR versus conventional staging (pelvic 
MR and thoracoabdominal CT) in rectal cancer patients referred 
for primary staging. Subjects & Methods: Ninety-five patients 
with biopsy proven rectal adenocarcinoma were submitted to 
whole-body PET/MR for primary staging in addition to con-
ventional staging with pelvic MR and thoracoabdominal con-
trast-enhanced CT (ceCT). One reader analyzed the MR (blinded 
to PET findings) regarding locoregional staging. Another reader 
(also blinded to the high-resolution part of pelvic MR) analyzed 
the PET/MR about T-, N- and M-stage. A third blinded reader as-
sessed the M-stage by ceCT. Standard of reference was biopsy 
when feasible or imaging follow-up. Lesions were cateogrized as 
positive, negative or indeterminate. Results: On a lesion-based 
analysis, PET/MR detected 24.5% more positive metastatic le-
sions than conventional imaging (305 vs. 254 lesions). The high-
er detection rate on PET/MR was observed for non-regional 
lymph nodes (73 vs. 37 lesions). On a patient-based, PET/MR was 
positive in 38 out of 95 patients (40%), while conventional stag-
ing in 24 out of 95 patients (25.3%). PET/MR was indeterminate 
in 7 patients (7.4%), which 1 was positive on CT (non-regional 
lymph nodes, later confirmed to be sarcoidosis), while conven-
tional imaging was in 30 patients (31.6%), which 10 were posi-
tive on PET/MR, mainly for non-regional lymph nodes and liver. 
Discussion/Conclusion: For rectal cancer staging, PET/MR 
presents not only a higher detection rate of metastatic lesions 
than conventional imaging (pelvic MR and thoracoabdominal 
ceCT), but also clarifies the etiology indeterminate lesions. Thus, 
PET/MR might be preferred for whole-body staging of rectal 
cancer patients, with a higher detection rate and potential clin-
ical impact.

OP-305
Impact Of PET-PCI Using FDG PET CT For Predicting Tumour 
Grade And Recurrence In Pseudomyxoma Peritonei
M. Hotta, R. Minamimoto, H. Yano, Y. Goda, Y. Shyuno, K. 
Yokoyama; National Center for Global Health and Medicine, Tokyo, 
JAPAN.

Introduction: Pseudomyxoma peritonei (PMP) is a rare condi-
tion where gelatinous ascites disseminate in the peritoneum 
after the rupture of a mucinous tumour. The Peritoneal Cancer 
Index (PCI), widely used for quantitative assessment in PMP, is 
calculated based on surgical findings of tumour distribution 
and implant size throughout the abdomen and the pelvis. We 
hypothesized that modified PCI (PET-PCI) obtained by FDG-
PET/CT could be a suitable marker to reflect tumour burden 
and viability. The aim of this study was to evaluate the utility of 
PET-PCI for predicting progression free survival (PFS) in patients 
with PMP. Subjects & methods: We enrolled PMP patients who 
underwent FDG-PET/CT before cytoreductive surgery (CRS) ± 
hyperthermic intraperitoneal chemotherapy (HIPEC). PET-PCI 
were obtained by summing up the visually scored FDG-uptake 
of the PMP lesions in 13 specific abdominal-pelvic regions that 
were used when evaluating PCI at surgery. The uptake score was 
defined as follows: 0 (no lesion or no uptake into the lesion), 1 
(uptake equivalent to blood pool), 2 (uptake equivalent to liver), 
and 3 (higher uptake than liver). The SUVmax of the lesion that 
showed the highest uptake amongst the 13 regions was also 
evaluated. Recurrence of the disease was determined by the 
combination of followed CT features and elevation of tumour 
markers. Results: Thirty-five patients (male:female = 12:23, 
56.7±13.7 years) with a mean follow-up time of 18.3 months 
were included. Pathological diagnosis indicated 19 patients 
with low-grade PMP and 16 patients with high-grade PMP. Pa-
tients with high-grade PMP showed statistically higher PET-PCI 
and SUVmax than the patients with low-grade PMP (PET-PCI: 
14.8 vs. 8.7, p=0.003; SUVmax: 3.6 vs. 2.6, p=0.012). Using a cut-
off PET-PCI of 12.0, Kaplan-Meier analyses showed a statistically 
significant difference in PFS in patients with a high vs. low PET-
PCI (p<0.001), with a hazard ratio (HR) of 12.4 (95%CI: 2.9-54.0). 
For SUVmax, the best cut-off value was 2.7 and the correlation 
with PFS was also statistically significant (p=0.008) with a HR of 
4.7 (95%CI: 1.4-16.6). In multivariate Cox proportional-hazards 
regression, PET-PCI was independently and significantly cor-
related with PFS, whereas SUVmax was not statistically signif-
icant. Conclusion: PET-PCI obtained from FDG-PET/CT is use-
ful for predicting recurrence in patients with PMP. PET-PCI can 
reflect histopathologic features and is likely to show a strong 
correlation with tumour burden.

OP-306
Reliability of 18F-FCH-PET/CT compared to CT in 
the early response evaluation of 90Y-Trans-Arterial-
Radioembolization in HCC patients
C. Ferrari1, A. Niccoli Asabella1, A. Di Palo1, P. Caputo1, A. Cimino1, 
S. Sisto1, G. Ranieri2, C. D. Gadaleta2, G. Rubini1; 1Nuclear Medicine 
Unit, Interdisciplinary Department of Medicine, University of Bari, 
Bari, ITALY, 2Diagnostic and Interventional Radiology Unit with 
Integrated Section of Translational Medical Oncology- National 
Cancer Research Centre, IRCCS Istituto Tumori “Giovanni Paolo II”, 
Bari, ITALY.

Aim: Hepatocellular carcinoma (HCC) is a common cause of 
cancer related mortality. Among the therapeutic procedures, 
Trans-Arterial-Radioembolization (TARE) with 90Yttrium-micro-
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spheres has demonstrated high efficacy across the whole spec-
trum of HCC from early to advanced stages. Diagnosis and treat-
ment response evaluation in HCC patients is mainly performed 
with contrast-enhanced Computed Tomography (ceCT), based 
on RECIST criteria. However, morphological changes on CECT 
could be not detected before 3 months. The aim of this study 
was to assess the reliability of 18F-FCH-PET/CT in the early re-
sponse evaluation to TARE compared to ceCT, in well-differenti-
ated HCC patients. Materials and methods: 20 patients (mean 
age 72.4 years, range 53-84) affected by unresectable well-differ-
entiated HCC and treated with TARE, performed 18F-FCH-PET/CT 
and ceCT before and after 1 month from treatment. Radiologic 
response assessment was performed according to RECIST criteria 
as: Complete Response (CR), Partial Response (PR), Stable Disease 
(SD), and Progressive Disease (PD). The semiquantitative analysis, 
by using SUVmax variation (%), was evaluated to establish PET/
CT response assessment as following: CR (absence of lesions), 
PR (SUVmax reduction >25%), PD (SUVmax increase >30%) and 
SD (no PR or PD). CR+PR patients were considered responders, 
while SD+PD were no responders. The agreement between the 
two imaging methods was calculated by using Cohen’s K. Re-
sults: 13/20 (65%) patients had multifocal HCC at baseline CT 
and 18F-FCH-PET/CT, while 7/20 (35%) had a single lesion (mean 
diameter 46 mm, range: 35-80). According to RECIST: 3/20 (15%) 
patients were classified as CR, 5/20 (25%) PR, 9/20 (45%) SD, 
3/20 (25%) PD. According to semiquantitative 18F-FCH-PET/CT 
analysis: 8/20 (40%) patients were considered CR, 7/20 (35%) PR, 
2/20 (10%) SD, 3/20 (15%) PD. In particular, in 7/20 (35%) patients 
18F-FCH-PET/CT and ceCT showed discordant response: CR vs 
SD in 3/7 (42%) patients (single lesion), PR vs SD in 4/7 (57%) 
patients (3 multifocal and 1 single lesion). PD was detected in 
both imaging modalities. The agreement between the two im-
aging methods was fair (k= 0.364, 95%IC: 0.070-0.657). Conclu-
sion: Our preliminary results demonstrated that 18F-FCH-PET/
CT is a reliable method to the early evaluation of patients with 
unresectable well-differentiated HCC who underwent to TARE. 
This allows a better management of HCC patients, avoiding an 
over-treatment in patients in complete response or conversely 
early treat those, particularly with multifocal disease, that need 
to complete the treatment in the other lobe.
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OP-307
Increased P2X7 receptor binding is associated with 
neuroinflammation in acute but not chronic models for 
Parkinson’s disease
M. Crabbé1,2, S. Kounelis1,2, C. Casteels1,2, A. Van der Perren3, V. 
Baekelandt3, M. Schmidt4, G. Bormans5,2, K. Van Laere1,2; 1Division 
of Nuclear Medicine, KU Leuven and University Hospital Leuven, 
Leuven, BELGIUM, 2MoSAIC, Molecular Small Animal Imaging 
Centre, Leuven, BELGIUM, 3Laboratory for Neurobiology and Gene 
Therapy, KU Leuven, Leuven, BELGIUM, 4Janssen Pharmaceutica 

NV, Beerse, BELGIUM, 5Laboratory for Radiopharmacy, KU Leuven, 
Leuven, BELGIUM.

Introduction: The purinergic P2X7 receptor (P2X7R) is a key 
mediator in (neuro)inflammation. In Parkinson’s disease (PD), 
the inflammatory process has long been associated with on-
going neurodegeneration and excitotoxicity. Recently, P2X7R 
imaging has become possible with novel PET radioligands, in-
cluding [11C]JNJ-54173717. We investigated P2X7R availability, in 
comparison with availability of the 18 kDa translocator protein 
(TSPO), in two well-characterized rat models of PD using in vitro 
autoradiography at multiple time points throughout the course 
of the disease. Subjects and Methods: Rats received either a 
unilateral injection with 6-hydroxydopamine (6-OHDA) in the 
striatum (STR), or with recombinant adeno-associated viral vec-
tor overexpressing human A53T alpha-synuclein (α-SYN) in the 
substantia nigra (SN). Respective saline/eGFP controls were in-
cluded. Rats were sacrificed at following time points throughout 
the neurodegenerative process: 6-OHDA at 4, 7, 14, 21, and 28 
days; α-SYN at 4 days and 14, 28, and 42 days (n=3-6 rats/time 
point). Transverse brain cryosections were incubated with tracer 
for either P2X7R ([11C]JNJ-54173717, 2.4 μCi/slice) or TSPO ([18F]
DPA-714, 16 μCi/slice). Blocking studies with A-740003 (10 µM) 
for P2X7R and PK-11195 (20 µM) for TSPO were performed to 
evaluate nonspecific binding. Statistical analysis was done using 
ipsi- to contralateral (I/CL) binding ratios. The limb-use asym-
metry test was included to evaluate motor symptom devel-
opment. Results: [11C]JNJ-54173717 binding ratios were tran-
siently elevated in the STR of 6-OHDA rats at day 14, 21, and 28 
post-injection, with peak P2X7R binding at day 14 (p≤0.01). This 
largely coincided with the time course of STR [18F]DPA-714 bind-
ing which was elevated at 7, 14, and 21 days, with peak TSPO 
binding earlier at day 7 (p≤0.001). In the chronic α-SYN mod-
el, no significant differences were found in P2X7R binding, but 
TSPO binding in the SN was significantly elevated between day 
28 and 42 (p≤0.01), as compared to controls. Behavioral analysis 
showed unilaterally impaired forepaw use beginning at 4 days 
in the 6-OHDA model and beginning at 28 days in the α-SYN 
model, compared to controls (p≤0.001). Conclusion: This study 
showed for the first time an increased P2X7R availability in acute 
(6-OHDA), but not chronic (α-SYN), PD models in a time window 
corresponding with elevated TSPO binding and motor behavior 
changes. Since P2X7R are activated by high ATP concentrations, 
this might explain the differences we found between acute ver-
sus chronic conditions. These results may indicate a potential for 
P2X7R-targeted therapy and in vivo monitoring of neuroinflam-
mation using [11C]JNJ-54173717 in an acute neuroinflammatory 
setting.

OP-308
P2X7 as a novel target for neuroinflammation: a first-in-
human biodistribution and kinetic modelling study using 
[11C]-JNJ54173717
D. Van Weehaeghe1, M. Koole1, M. E. Schmidt2, A. Jacobs3, G. 
Bormans1, K. Van Laere1; 1KU/UZ Leuven, Leuven, BELGIUM, 
2Janssen Research and Development, Beerse, BELGIUM, 3European 
Institute for Molecular Imaging, Münster, GERMANY.
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Introduction: The P2X7 receptor is an ATP-gated ion-channel 
which is predominantly expressed on activated microglia. Acti-
vated microglia reflect neuroinflammation, which is important 
in many neurodegenerative diseases such as Parkinson disease 
(PD). [11C]JNJ54173717 ([11C]JNJ717) is a selective P2X7 recep-
tor tracer with nanomolar affinity (1.6 nM). In this first-in-hu-
man study we report the biodistribution and dosimetry, kinetic 
modelling and short-term test-retest variability in healthy vol-
unteers (HV). Subjects and methods: First, a biodistribution 
and dosimetry study was performed in 3 HV (30.4 ± 2.4, 2F/1M) 
by consecutive whole body PET/CT scanning covering the 
tracer biodistribution for 3h post injection. Next, the normal-
ized cumulative activity was determined in appropriate source 
organs and effective Dose was calculated using OLINDA v1.1. 
Secondly, 90-min dynamic scans on an integrated PET/MR (GE 
Signa) were performed in 6 HV (60.9 ± 12, 3F/3M) to determine 
the most appropriate kinetic model. Additionally, 4 subjects 
(55.8 ± 13, 1F/3M) (interscan interval 20 ± 12 days, range 0-28) 
underwent test-retest scans. The average injected dose was 
242 ± 67 MBq. PET reconstruction included resolution mod-
elling and time of flight information while attenuation correc-
tion was performed using an in-house validated ZTE based 
approach. Tissue volume of distribution (VT) was calculated 
using a 1- and 2-tissue compartment model (1-2TCM) and Lo-
gan graphical analysis (LGA) (Pmod v3.7). Results: An effective 
dose of 4.47 ± 0.32 µSv/MBq was determined for [11C]JNJ717. 
Highest organ absorbed doses were observed in the gallblad-
der (25 µSv/MBq), liver (22 µSv/MBq ) and small intestine (20 
µSv/MBq). No adverse events occurred. Reversible 2TCM with 
a sigmoidal metabolite curve fit was identified as the appro-
priate kinetic model. LGA showed similar VT values. Highest VT 
values were observed in the thalamus, brainstem and striatum 
with relatively homogeneous uptake in grey matter. Inter-sub-
ject variability in HV was relatively low (20-30% difference be-
tween highest and lowest VT). The average regional test-retest 
variability was 12.5 ± 13% for 2TCM and 14.1 ± 12% for LGA. 
Conclusion: [11C]JNJ717 is a suitable and safe PET ligand for 
quantification of P2X7R expression in the human brain with ac-
ceptable test-retest variability. Therefore, dynamic [11C]JNJ717 
PET can be a valuable tool to study the role of P2X7 receptors 
in healthy and diseased brain. The study was sponsored by a 
Michael J Fox Foundation Grant nr. “PRI-PD” #12062. The pre-
cursor for the study was kindly donated by Janssen Pharma-
ceuticals.

OP-309
Effects of tau-pathology on glucose metabolism mitigated 
by level of education
M. Hönig1, G. Bischof1,2, J. Kukolja3,2, Ö. Onur3,2, F. Jessen4,5, 
K. Fließbach5,6, B. Neumaier7,8, E. Kalbe9, A. Drzezga1,5, T. van 
Eimeren1,2,5; 1Department of Nuclear Medicine, University Hospital 
Cologne, Cologne, GERMANY, 2Cognitive Neuroscience, Institute 
of Neuroscience and Medicine (INM-3), Research Center Jülich, 
Jülich, GERMANY, 3Department of Neurology, University Hospital 
Cologne, Cologne, GERMANY, 4Department of Psychiatry, 
University Hospital Cologne, Cologne, GERMANY, 5German 
Center for Neurodegenerative Diseases (DZNE), Bonn/Cologne, 

GERMANY, 6Department of Neurodegenerative Diseases and 
Geriatric Psychiatry, University Hospital Bonn, Bonn, GERMANY, 
7Nuclear Chemistry, Institute of Neuroscience and Medicine 
(INM-5), Research Center Jülich, Jülich, GERMANY, 8Institute of 
Radiochemistry and Experimental Molecular Imaging, University 
Hospital Cologne, Cologne, GERMANY, 9Department of Medical 
Psychology – Neuropsychology and Gender Studies, University 
Hospital Cologne, Cologne, GERMANY.

Introduction: Recently, we showed that higher educated 
(HE) patients with Alzheimer’s disease (AD) presented greater 
tau-pathology burden than lower educated (LE) AD patients 
with similar cognitive impairment (Hoenig et al. 2017). This find-
ing likely underlies reserve-related mechanisms such as neural 
resistance capacity. Since PET imaging studies have consistent-
ly demonstrated a close relationship between tau-pathology 
and changes in glucose metabolism (i.e. neuronal dysfunction), 
we investigated whether this relationship is influenced by the 
level of education, a proxy for neural resistance level. Subjects 
& Methods: We included 38 patients with mild-to-moderate 
AD (M(Age)=67.05 years, M(MMSE)=23.89 points, M(Educa-
tion)=13.72 years), for whom a [18F]AV-1451 and [18F]FDG scan 
was available. The PET scans were co-registered, normalized to 
a common template in MNI space, and intensity standardized 
to the cerebellum. Next, we z-transformed the pre-processed 
scans using a [18F]AV-1451 and [18F]FDG template of a healthy 
control sample, which was age-matched to our patient sam-
ple. Afterwards, the z-transformed images were thresholded 
at a z-score of z ≥ 3.0 representing a one-tailed p-value of p= 
0.001. We then extracted three distinct volumes: the tau-specif-
ic, the FDG-specific, and the overlap volume for each patient. 
The tau-specific volume comprised regions characterized by 
significant tau-pathology in absence of neuronal dysfunction. 
Likewise, the FDG-specific volume consisted of regions with 
significant neuronal dysfunction in absence of tau-pathology. 
The overlap volume comprised the regions with significant 
neuronal dysfunction and tau-pathology. Mean z-scores and 
volume sizes were extracted respectively, and used as depen-
dent variables in regression analyses with education as predic-
tor. All models were corrected for age and MMSE. Results: Years 
of education were positively associated with the tau-specific 
volume size (β= .390, t(34)=2.454, p=.019) meaning that HE 
patients presented a more extended tau-pathology pattern in 
absence of regional neuronal dysfunction. Concomitantly, ed-
ucation was positively related with tau-pathology load in the 
overlap region (β= .328, t(34)=2.187, p=.036) suggesting that 
more tau-pathology is necessary to induce neuronal dysfunc-
tion at higher levels of education. Moreover, we observed a 
negative trend between education and the FDG-specific vol-
ume (β= -.247, t(34)=1.429, p=.162). Conclusion: At higher 
levels of education tau-pathology is less paralleled by regional 
and remote neuronal metabolic decline. This may explain why 
HE patients can maintain cognitive function despite a greater 
tau-pathology burden compared to LE patients. Presumably, 
early lifetime factors such as education may facilitate neural 
resistance mechanisms, which potentially mitigate disease-re-
lated neurotoxic effects late in life.
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OP-310
Non-invasive prediction of IDH-genotype in newly 
diagnosed gliomas using dynamic 18F-FET-PET
F. J. Vettermann1,2, B. Suchorska3,2, M. Unterrainer1,2, D. Nelwan1, 
R. Forbrig4, M. Dorostkar5, F. Kreth3,2, P. Bartenstein1,2, J. Tonn3,2, N. 
Albert1,2; 1Department of Nuclear Medicine, University Hospital, 
LMU Munich, Munich, GERMANY, 2German Cancer Consortium 
(DKTK), Partner Site Munich; and German Cancer Research Center 
(DKFZ), Heidelberg, GERMANY, 3Department of Neurosurgery, LMU 
Munich, Munich, GERMANY, 4Department of Neuroradiology, LMU 
Munich, Munich, GERMANY, 5Center for Neuropathology and Prion 
Research, LMU Munich, Munich, GERMANY.

According to the updated World Health Organization (WHO) 
classification of gliomas with its emphasis on molecular param-
eters, tumours with an isocitrate dehydrogenase (IDH) wildtype 
status have a dismal prognosis. 18F-FET PET has shown to be 
an important diagnostic tool for glioma management in the 
past, delivering both prognostic and therapy response informa-
tion. The aim of the study was to assess the value of dynamic 
18F-FET-PET for non-invasive prediction of IDH-wildtype status 
prior to further therapies. Newly diagnosed WHO grade II-IV gli-
oma patients, in whom IDH-mutation status, dynamic 18F-FET-
PET scans and contrast-enhanced MRI were available at initial 
diagnosis prior to any therapies were included. Analyses of dy-
namic 18F-FET-PET include evaluation of the maximal tumour to 
background ratio (TBRmax) and minimal time-to-peak (TTPmin). 
These were tested for their diagnostic power (sensitivity, spec-
ificity, accuracy, positive and negative predictive values) for 
non-invasive prediction of IDH-wildtype genotype in the overall 
study group and, additionally, in the subgroup of non-contrast 
enhancing gliomas. In sum, 341 patients were included. Mo-
lecular analyses revealed 178 IDH-mutant and 163 IDH-wild-
type tumours. 270/341 gliomas were classified as FET-positive 
(TBRmax> 1.6); 90.2% of IDH-wildtype and 69.1% of IDH-mutant 
gliomas. Although the median TBRmax in IDH-wildtype gliomas 
was significantly higher compared to IDH-mutant gliomas (2.9 
vs. 2.3, p<0.001), ROC-analyses revealed no reliable cut-off for 
TBRmax due to high overlap (range 1.0-7.1 vs. 1.1-7.9). Dynam-
ic analysis revealed a significantly shorter TTPmin in IDH-wild-
type gliomas; using TTPmin≤ 12.5 minutes as an indicator for 
IDH-wildtype gliomas (AUC=0.796, p=<0.001) a high positive 
predictive value and a high specificity was reached (sensitivity: 
72%, specificity: 87%, accuracy: 79%, positive predictive value: 
87%; negative predictive value: 72%). 161/341 gliomas did not 
show contrast enhancement in MRI; even in this subgroup, TTP-

min≤ 12.5 minutes remained a good predictor of IDH-wildtype 
gliomas (AUC=0.868, p<0.001) with an even higher diagnostic 
power (sensitivity: 74%, specificity: 94%, accuracy: 89%, positive 
predictive value: 83%; negative predictive value: 90%). TTPmin 
analysis in dynamic 18F-FET-PET provides a diagnostic tool for 
the non-invasive detection of gliomas with a highly aggressive 
IDH-wildtype genotype. In particular, a high diagnostic power 
was observed in the subgroup of non-contrast enhancing gli-
omas. These findings can optimize the identification of patients 
with potentially worse prognosis, especially in gliomas without 
contrast enhancement in MRI.

OP-311
Clinical outcome of 121 patients after PSMA-targeted 
radioguided surgery for early biochemical recurrent 
prostate cancer
M. Kroenke1, T. Horn2, I. Rauscher1, S. Robu3, M. Schottelius3, H. 
Wester3, T. Maurer2, W. Weber1, M. Eiber1; 1Department of Nuclear 
medicine, Klinikum rechts der Isar, TUM, Munich, GERMANY, 
2Department of Urology, Klinikum rechts der Isar, TUM, Munich, 
GERMANY, 3Chair of Pharmaceutical Radiochemistry, Department 
of Chemistry, TUM, Munich, GERMANY.

Aim: To facilitate intraoperative detection of prostate cancer 
(PC) lesions in salvage surgery, we recently introduced PSMA-tar-
geted radioguided surgery (PSMA-RGS) using gamma-emitting 
PSMA-ligands for intraoperative detection of metastatic lesions. 
In this retrospective analysis we present follow-up data of the 
first 121 patients and tried to shed light on preoperative param-
eters for optimal patient selection. Materials and Methods: 
121 consecutive patients with recurrent oligometastatic PC on 
PSMA-targeted PET (PSA median: 1.13 ng/ml, range: 0.0 - 13.90 
ng/ml) after primary treatment with radical prostatectomy un-
derwent 111In- or 99mTc-based PSMA-RGS from April 2014 to May 
2017. PSA response without additional treatment was deter-
mined 6-16 weeks following PSMA-RGS. Complete biochemical 
response (cBR; PSA < 0.2 ng/ml), biochemical recurrence-free 
survival (bRFS) and PC-specific treatment-free survival were 
evaluated and correlated with preoperatively available PSA and 
unifocality/multifocality on PET imaging. Results: In almost all 
patients (120/121, 99.2 %) PC metastases were removed. One 
patient died six days postoperatively, five patients were lost to 
follow-up. Eleven patients suffered from grade III complications 
according to Clavien-Dindo. cBR was achieved in 75 out of 114 
patients (65.8 %). The frequency of cBR was higher in patients 
with a pre-RGS PSA level below the median of 1.13 ng/ml (77.6 
%) compared to patients with higher PSA values (53.6 %). cBR 
was higher in patients with a single anatomical location of re-
currence (71.4 %) compared to patients with multiple locations 
(58.8 %). Median follow-up was 12 months. Median bRFS was 
6.4 months in the whole patient cohort and 19.8 months for 
patients with a complete biochemical response. Patients with a 
preoperative PSA <1.13 ng/ml (median) had a significantly lon-
ger bRFS than pts with higher PSA values (median 14.9 vs 3.2 
months, p=0.007). Patients with a single location of recurrence 
had a longer bRFS than patients with multifocal recurrence (14.9 
months vs. 4.2 months, p=0.009). After one year of follow-up, 
61.6 % of the patients did not receive any further PC-directed 
treatment, 19 patients exhibit an ongoing cBR and 8 patients for 
at least 18 months. Conclusions: PSMA-RGS facilitates the intra-
operative detection of metastatic lesions during salvage surgery 
with an acceptable rate of high grade complications. It leads to 
a remarkable interval of bRFS and treatment-free survival in a 
subset of patients. Our data indicates that patient selection for 
PSMA-RGS is crucial as bRFS was highest in patients with a low 
preoperative PSA and a single anatomical site of recurrence on 
PSMA-targeted PET.
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OP-312
Re-challenge Radioligand Therapy In Patients With 
Advanced Prostate Cancer: Outcome And Safety 
A. Yordanova, M. Essler, S. Hauser, G. Feldmann, H. 
Ahmadzadehfar; University Hospital Bonn, Bonn, GERMANY.

Purpose: There is a sparse data regarding the feasibility of radi-
oligand therapy (RLT) with [177Lu]Lu-PSMA-617 as a retreatment. 
We aimed to assess the outcome and safety of re-challenge RLT 
in patients with progressive prostatic cancer who previously 
benefited from the therapy. Subjects and methods: Assessed 
were patients who received re-challenge therapy at our depart-
ment from January 2015 to December 2017. Nonhematological 
and hematological adverse events were evaluated from labo-
ratory data and clinical reports and were graded according to 
the Common Terminology Criteria for Adverse Events (CTCAE v. 
4.02). Time to prostate-specific-antigen (PSA) progression and 
overall survival of the study patients were calculated from the 
date of the first re-challenge cycle. The response data was de-
termined using [68Ga]Ga-PSMA-PET/CT and measurements of 
the tumor marker PSA. Results: Included in this retrospective 
study were 30 patients, who were initially treated with a median 
of 3 cycles (range 1-5) RLT and were eventually retreated after a 
median of 6 months (range 2 - 26). Each patient received a me-
dian of 2 (range 1-6) re-challenge cycles. None of the patients 
experienced a disabling or life-threatening adverse event (CTC-
4). Grade 3 toxicity occurred in 7 patients (23%). Serious adverse 
events included leucopenia (n=2), anemia (n=3), thrombope-
nia (n=3) and elevated renal parameters (n=1). According to 
PSA-measurements at least 4 weeks after the RLT-application 
between re-challenge-cycle 1 to 5 at least 75% of patients 
showed a response (PSA-decrease >= 25%) or stable PSA-lev-
els (change < 25%). Sixteen patients (53%) are alive; the median 
overall survival is still not reached. Conclusion: Re-challenge 
PSMA therapy is with an acceptable safety profile. The majority 
of the re-treated patients showed a benefit.

OP-313
Development of a PET Imaging Approach for Selection of 
Patients for Affibody-Based PNA-Mediated Pretargeted 
Radionuclide Therapy
A. Vorobyeva1, K. Westerlund2, B. Mitran1, M. Altai1, S. Rinne1, 
J. Sörensen1, A. Orlova1, A. Eriksson Karlström2, V. Tolmachev1; 
1Uppsala University, Uppsala, SWEDEN, 2KTH Royal Institute of 
Technology, Stockholm, SWEDEN.

Aim: Clinical PET/CT imaging using 68Ga-labeled ABY-025 pro-
vides non-invasive whole-body quantification of HER2 expres-
sion in patients with metastatic breast cancer. We have re-
cently demonstrated that affibody-based peptide nucleic acid 
(PNA)-mediated pretargeted radionuclide therapy with lute-
tium-177 successfully delayed tumor growth and doubled me-
dian survival of mice bearing SKOV3 xenografts, with no acute 
toxicity or kidney damage. These promising results and clinical 
applicability of affibody molecules prompted us to develop a 
theranostic methodology, where PET/CT imaging would guide 
the selection of patients for therapy. The goal of this study was 

to compare two imaging approaches, when either the prima-
ry targeting agent ZHER2:342-SR-HP1 or the secondary targeting 
agent HP2 were labeled with gallium-68, and to evaluate their 
efficiency for discrimination between high and low HER2 ex-
pression in a corresponding mouse model. Methods: ZHER2:342-
SR-HP1 and HP2, carrying a DOTA chelator, were labeled with 
gallium-68. In vitro binding specificity of [68Ga]Ga-ZHER2:342-SR-
HP1 to HER2-expressing cells was tested by HER2 saturation. 
The specificity of 68Ga-HP2 pretargeting to cells pretreated with 
the primary agent was tested in the presence of parental affi-
body, unlabeled HP2 or [68Ga]Ga-HP2 only. Cellular retention of 
68Ga-labeled primary agent and pretargeted complex by cells 
was studied. Biodistribution of [68Ga]Ga-HP2 was compared to 
[177Lu]Lu-HP2 in NMRI mice. The biodistribution of 68Ga-labeled 
primary and secondary agents was evaluated in BALB/C nu/nu 
mice bearing SKOV3 (high HER2 expression) and DU145 (low 
HER2 expression) xenografts. PET/CT imaging was used to con-
firm the results of biodistribution studies. Results: Labeling of 
both agents with gallium-68 was performed with good yields 
and high specific activities. Binding of [68Ga]Ga-ZHER2:342-SR-HP1 
to cells with high (SKOV3, BT474) and low (DU145) HER2-ex-
pression was HER2-specific. Pretargeting of [68Ga]Ga-HP2 to 
ZHER2:342-SR-HP1-pretreated cells was PNA-mediated. Retention 
of 68Ga-labeled primary agent and pretargeted complex was 
higher in SKOV3 cells than in DU145 cells. Retention of [68Ga]Ga-
HP2 in blood and normal organs was higher than of [177Lu]Lu-
HP2. Direct targeting using [68Ga]Ga-ZHER2:342-SR-HP1 provided 
3.3-fold difference between uptake in SKOV3 and DU145 xeno-
grafts, while pretargeting using [68Ga]Ga-HP2 provided 11.8-fold 
difference. Pretargeting improved tumor-to-organ ratios (e.g. 
54-fold higher tumor-to-kidney ratio), compared to direct tar-
geting in mice bearing SKOV3 xenografts. Conclusion: Side-by-
side comparison of direct targeting and pretargeting showed 
that both approaches allowed discrimination between tumors 
with high and low HER2 expression. However, pretargeting pro-
vided better discrimination, higher tumor-to-organ ratios and 
better correlation with the uptake of the therapeutic [177Lu]Lu-
HP2. Therefore, this pretargeting method could be considered 
as the most promising for clinical translation.

OP-314
PET/CT imaging of angiogenesis with 68Ga-DOTA-(RGD)2 in 
patients with arterio-venous malformations
D. Lobeek1, H. Nguyen2, J. D. M. Molkenboer-Kuenen1, M. Vikkula2,3, 
L. M. Boon2,3, S. Y. A. Terry4, W. M. Klein1, E. H. J. G. Aarntzen1, L. 
J. SchultzeKool1, M. Rijpkema1; 1Department of Radiology and 
Nuclear Medicine, Radboud university medical center, Nijmegen, 
NETHERLANDS, 2Laboratory of Human Molecular Genetics, de 
Duve Institute, Brussels, BELGIUM, 3Center for Vascular Anomalies, 
Division of Plastic Surgery, Cliniques universitaires Saint-Luc, 
Brussels, BELGIUM, 4Department of Imaging Chemistry and 
Biology, King’s College London, London, UNITED KINGDOM.

Purpose: Angiogenesis, where normally quiescent endotheli-
um switches to an activated state, is key in the progression of 
arterio-venous malformations (AVM). This results in the break-
down of vessel walls and subsequent enlargement of the AVM. 
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Currently, new treatments of AVM lesions using angiogenesis 
inhibitors are being implemented. To non-invasively image 
angiogenesis, we have developed a gallium-68-labeled RGD 
peptide targeting activated αvβ3 integrins on endothelial cells 
of newly formed blood vessels. This tracer can be used to char-
acterize AVM lesions and may assess treatment response using 
PET/CT imaging. The aim of this study was to show the feasibil-
ity of [68Ga]Ga-DOTA-(RGD)2 PET/CT imaging in patients with an 
AVM lesion. Methods: Tracer uptake was determined in 8 pa-
tients diagnosed with a peripheral AVM who were scheduled 
for embolization treatment. PET/CT images were acquired 60 
minutes after intravenous injection of [68Ga]Ga-DOTA-(RGD)2 (70 
µg, 200 MBq). Tracer uptake in AVM lesions was quantified as 
peak Standardized Uptake Values (SUVpeak). Surgically removed 
AVM tissue was analyzed by immunohistology with monoclonal 
anti-αvβ3 LM609 to assess αvβ3 integrin expression. This study is 
actively recruiting more patients (study target n=10) and further 
analysis of data will be presented. Results: To date, eight pa-
tients (4 male, 4 female) with an AVM classified as Yakes AVM 
type II (6 patients), type IIIa (1 patient), and type IIIb (1 patient), 
mean age 42 years (26-64 years), were enrolled. Seven patients 
received multiple embolizations before [68Ga]Ga-DOTA-(RGD)2 
PET/CT imaging; one patient has not received any treatment 
yet. [68Ga]Ga-DOTA-(RGD)2 PET/CT imaging was feasible in all 
patients, with significantly higher tracer uptake in AVM tissue 
compared to (surrounding) normal tissue. Volume-of-interest 
measurements showed a mean SUVpeak of 2.1±0.8 in the AVM 
lesions. Immunohistochemistry of AVM tissue showed αvβ3 in-
tegrin expression in all samples. Conclusion: These results sug-
gest that [68Ga]Ga-DOTA-(RGD)2 PET/CT imaging of αvβ3 integrin 
expression in AVM patients is feasible. The tracer uptake is in-
creased in AVM compared to normal tissue, suggesting locally 
increased αvβ3 integrin expression in AVM. Our preliminary find-
ings show that [68Ga]Ga-DOTA-(RGD)2 PET/CT imaging might be 
used to stratify patients prior to anti-angiogenic therapies or as 
a response-monitoring tool. Further studies will be conducted 
to explore these potential applications.
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CME 7 - Radiation Protection / Paediatrics: 
Optimization of Diagnostic Reference Levels in Hybrid 
Imaging in Paediatric Nuclear Medicine

OP-315
Dose Reduction Techniques in Hybrid Imaging
D. de Palma; ASST-settelaghi, Nuclear Medicine, Varese, ITALY.

OP-316
Practical Implementation of Dose Reduction Techniques
A. I. Santos; Hospital Garcia de Orta,E.P.E., Nuclear Medicine 
Department, Almada, PORTUGAL.

OP-317
Harmonization Between European and North American 
Administered Activities

M. Lassmann; University Hospital Würzburg, Department of 
Nuclear Medicine, Würzburg, GERMANY.
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Joint Symposium 13 - Neuroimaging / Drug 
Development / ECNP: Imaging Phosphodiesterases 
(PDEs) in the CNS: Targets for Drug Development

OP-318
Novel Radioligands for Cyclic Nucleotide 
Phosphodiesterase Imaging with Positron Emission 
Tomography - The Latest Developments
W. Deuther-Conrad; Radiopharmaceutical Cancer Research, 
Helmholtz-Zentrum Dresden-Rossendorf, Leipzig, GERMANY.

OP-319
Preclinical Imaging of PDE10A - Its Role in Energy 
Homeostasis
M. K. Hankir; University of Würzburg, Würzburg, GERMANY.

OP-320
Imaging of PDE10A in the Basal Ganglia - Age-Related 
Changes and Results from Studies in Huntington´s Disease
A. Varrone; Karolinska Institutet, Stockholm, SWEDEN.
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Joint Symposium 14 - Oncology / EHA: PET/CT Guided 
Treament in Hodgkin Lymphoma

OP-322
PET Guided Treatment Strategies in Hodgkin Lymphoma
M. Hutchings; Department of Haematology, Rigshospitalet, 
Copenhagen University Hospital, Copenhagen, DENMARK.

OP-323
Risks and Benefits of PET in Hodgkin Lymphoma
P. Borchmann; German Hodgkin Study Group, University Hospital 
of Cologne, Cologne, GERMANY.

OP-324
Metabolic Tumour Volume to Predict Survival in Hodgkin 
Lymphoma
S. Kanoun; The University Cancer Institute Toulouse Oncopole, 
Toulouse, FRANCE.
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CTE 3 - Technologists / Neuroimaging: Nuclear 
Medicine Imaging in Dementia

OP-325
Consolidated Practice in Nuclear Medicine Imaging for 
Dementia
K. van Laere; KU Leuven, Nuclear Medicine Department, Leuven, 
BELGIUM.

OP-326
State of the Art of Dementia Treatment
P. Schoenknecht; Leipzig University  & Academic Hospital Arnsdorf, 
Arnsdorf, GERMANY.

OP-327
Future Trends in Nuclear Medicine Imaging for Dementia
H. Barthel; University of Leipzig, Department of Nuclear Medicine, 
Leipzig, GERMANY.
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M2M: Antibodies & Peptides: Let´s Modify!

OP-328
Site-specific modification of antibody fragments by 
combining chemoenzymatic bioconjugation and click 
chemistry
K. Zarschler1, G. Singh1, E. Schlein1, J. Pufe1, P. Comba2, J. Pietzsch1,3, 
M. Bachmann1,4,5, H. Stephan1; 1Helmholtz-Zentrum Dresden - 
Rossendorf (HZDR), Institute of Radiopharmaceutical Cancer 
Research, Dresden, GERMANY, 2Universität Heidelberg, Institute 
of Inorganic Chemistry, Heidelberg, GERMANY, 3Technische 
Universität Dresden, Faculty of Chemistry and Food Chemistry, 
Dresden, GERMANY, 4University Cancer Center (UCC) ‘Carl Gustav 
Carus’, Medical Clinic and Policlinic I, University Hospital ‘Carl 
Gustav Carus’, TU Dresden, Dresden, GERMANY, 5German Cancer 
Consortium (DKTK), German Cancer Research Center (DKFZ), 
National Center for Tumor Diseases (NCT), Dresden / Heidelberg, 
GERMANY.

Introduction: A wealth of preclinical experiments has clear-
ly demonstrated that site-specific protein modification results 
in a more homogenous product population with defined and 
tunable properties compared to traditional bioconjugation 
techniques (1, 2). This is of particular importance for antibodies 
and their fragments as random conjugation strategies can com-
promise their functionality and interfere with or abolish their 
immunoreactivity (3). That specifically applies to small-sized 
antibody formats such as single chain variable fragments and 
single-domain antibody-fragments due to their compact struc-
ture and limited number of available functional reactive resi-
dues outside the antigen-binding site (4-6). Here, we describe 
a versatile two-step approach for site-specific introduction of 
bifunctional radiometal-chelating agents into antibody-de-

rived fragments for the generation of highly defined radioim-
munotracers. Methods: The first step of this approach uses en-
zyme-mediated bioconjugation for regioselective incorporation 
of an azide-containing linker into an antibody fragment. The 
second step of this modular approach involves the modification 
of the azide-tagged antibody fragment with dibenzocyclooc-
tyne (DBCO)-containing fluorescent dyes or DBCO-modified 
bispidine via Cu-free strain-promoted alkyne-azide cycloaddi-
tion. Results: In an exemplary way, we demonstrate the versatil-
ity of this two-step approach by the site-specific incorporation 
of fluorescent dyes or radiometal chelators for fluorescence or 
positron emission tomographic imaging at physiological con-
ditions. In vitro binding studies on different human cancer cell 
lines using dye- or 64Cu-labeled antibody fragments showed 
high specificity, co-localization and a receptor-mediated cellu-
lar uptake of the EGFR-specific probes. Noteworthy, we did not 
observe any detrimental effect to the functionality of the anti-
body fragments. Discussion and Conclusion: The site-specific 
insertion of a bioorthogonal handle into the targeting moiety 
allows the subsequent convenient and straightforward incor-
poration of a variety of complementary probes. In addition, 
the heterogeneity of the conjugate population is substantially 
reduced as the conjugation site is defined and maximally one 
probe is attached per antibody fragment. References: 1. Agar-
wal P, Bertozzi CR. Bioconjug Chem. 2015;26(2):176-92. 2. Sletten 
EM, Bertozzi CR. Angew Chem Int Ed Engl. 2009;48(38):6974-98. 
3. Schumacher D, Hackenberger CP, Leonhardt H, Helma J. J Clin 
Immunol. 2016;36 Suppl 1:100-7. 4. Meyer JP, Adumeau P, Lewis 
JS, Zeglis BM. Bioconjug Chem. 2016;27(12):2791-807. 5. Mas-
sa S, Xavier C, Muyldermans S, Devoogdt N. Expert Opin Drug 
Deliv. 2016;13(8):1149-63. 6. Schumacher D, Helma J, Schneider 
AFL, Leonhardt H, Hackenberger CPR. Angew Chem Int Ed Engl. 
2018;57(9):2314-33.

OP-329
Synthesis of trans-cyclooctene derivatives with restricted 
isomerization rate for optimal in vitro and in vivo 
pretargeting strategies
J. B. Bequignat1, A. Rondon1,2, A. Baufond1, M. Quintana1, C. 
Boucheix3, J. P. Pouget2, E. Miot-Noirault1, J. M. Chezal1, I. Navarro-
Teulon2, F. Degoul1, E. Moreau1, N. TY1; 1Clermont Université, 
Université d’Auvergne, U1240 Imagerie Moléculaire et Stratégies 
Théranostiques, Clermont-Ferrand, FRANCE, 2IRCM INSERM U1194, 
Montpellier, FRANCE, 3Université Paris Sud, U935, Villejuif, FRANCE.

Purpose: Pretargeting strategy relies on the dissociation of a 
vector (mAb) from a radionuclide carried by a probe. This specif-
ic recognition between a mAb and a probe can be performed 
using an inverse electron demand Diels-Alder cycloaddition 
(IEDDA) with trans-cyclooctene (TCO) and tetrazine (Tz) as bio-
orthogonal groups. Despite good results obtained both in vitro 
and in vivo, some obstacles to improve this approach still re-
main such as i) the control over the isomerization of TCO into its 
unreactive cis-cyclooctene (CCO) isomer, yet poorly document-
ed in papers, and ii) the controversial role of PEGylated linkers 
between TCO and mAb (Rossin et al. 2013; Rahim et al. 2015). 
We wished to prove the importance of the control of the isom-
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erization rate on mAb-PEGnTCO+Tz ligation efficiency in vitro, 
before considering further in vivo studies. Methods: PEGylated 
aminoacid spacers were readily obtained by introduction of a 
carboxylic acid moiety from a primary alcohol, and converted 
to the corresponding TCOPEGnNHS with restricted trans-isom-
erization (100% for n=0 and ≥ 90% for n=4, 8, 12). Then, Ts29.2, 
a non-internalizing mAb targeting TSPAN8 overexpressed in 
colorectal cancers, was functionalized with mixtures of TCOPEG-

nNHS containing more or less CCO (10, 50 and 90%). Ts29.2-PEG-

nTCO±CCO conjugates were 1) evaluated by fluorescence 
imaging on HT29 cells and 2) subjected to stability studies in 
PBS and plasma at 37°C with gel electrophoresis monitoring, 
to study both the impact of isomerization rate and PEGylation 
on the reactivity and stability of Ts29.2-PEGnTCO conjugates to-
wards fluorescent Tz probes. Results: As the proportion of CCO 
increased in Ts29.2-PEGnTCO±CCO conjugates, the mean fluo-
rescence intensity decreased as expected on HT29 cell assay. 
Moreover, PEGylated mAb conjugates tend to isomerize faster 
than the non-PEGylated mAb-PEG0TCO at 37°C in both PBS and 
plasma, whatever was the starting isomerization rate, indicating 
that the further TCO were from the mAb, the more isomerized 
they would be. We were able to prove that efficient TCO-Tz liga-
tion required strict control of TCOPEGnNHS isomerization before 
coupling to mAb to minimize false negative results when un-
dertaking in vitro and in vivo assays. Conclusion: We were able 
to develop efficient syntheses of PEGylated aminoacid spacers 
and TCOPEGnNHS while limiting their isomerization rate to 10%. 
This work clearly demonstrated the consequences of isomeriza-
tion rate and PEGylation on the TCO-Tz ligation efficiency, thus 
confirming that Ts29.2-PEG0TCO was the best candidate for fur-
ther in vivo experiments with radiolabeled Tz probes as previ-
ously described (Rondon et al., 2017).

OP-330
Silencing the background signal associated with local 
tracer administration
T. Buckle, D. M. van Willigen, F. Hensbergen, F. W. B. van Leeuwen; 
Leiden University Medical Center, Leiden, NETHERLANDS.

Introduction: The over-shining effect, which occurs in close 
proximity to the site of local tracer administration, can limit im-
aging-based identification of structures of interest, e.g. sentinel 
nodes or nerves. In an attempt to control this phenomenon 
for fluorescent tracers, a novel pre-targeting and “click” chemis-
try-based de-activatable fluorescence quenching concept was 
applied. The efficacy of this approach was evaluated in vivo in 
mice using a fluorescence-based neuronal tracing set-up. Meth-
ods: Pre-targeting was achieved using a previously published 
neuronal tracer that consisted out of a Cy5-labeled wheat germ 
agglutinin (WGA) lectin.1 For this study WGA was functionalized 
with a Cy5 dye that contained a chemo-selective azide han-
dle (N3-Cy5-WGA; 29μM, 20μL). Chemical reaction with a Cy7 
quencher dye (Cy7-DBCO; 1330μM), yielded Cy7-[“click”]-Cy5-
WGA; a compound wherein Forster resonance energy transfer 
quenches the Cy5 emission. The photophysical properties and 
activation kinetics of these compounds were evaluated in situ. 
Quenching kinetics were quantitatively evaluated in vitro using 

fluorescence confocal imaging of a Schwannoma cell culture. 
The potential of in vivo injection site background quenching 
was evaluated during imaging of the Nervous Ischiadicus in 
THY-1 YFP mice (24 hours p.i.). Results: In situ, conjugation of 
Cy7-DBCO to N3-Cy5-WGA resulted in >80% reduction of the 
signal intensity of Cy5 fluorescence. In cells, pre-targeting with 
the N3-Cy5-WGA lectin resulted in membranous staining. Over 
the course of 30 minutes Cy7-DBCO yielded signal de-activa-
tion until only nuclear and lysosomal reference stainings could 
be identified. In vivo, initially Cy5-based visualization of the 
Nervus Ischiadicus was limited by an intense background sig-
nal emitted at the injection site. Administration of Cy7-DBCO 
at the location of the injection site effectively quenched this 
background signal, while the fluorescence signal present in the 
Nervous Ischiadicus remained intact. Increasing the volume of 
Cy7-DBCO (5-20 μL; 6.6-26.6 nmol) resulted in an increase of 
the diameter of the quenched portion of the initial injection 
site. Discussion/Conclusion: The presented quenching tech-
nology allowed fast and effective reduction of the background 
signal at the injection site, while preserving in vivo nerve visu-
alization. While this proof-of-principle study was focused on 
fluorescence imaging of nerves, this concept could also be 
expanded to other local tracer applications where background 
signal present and issue. References: 1. KleinJan et al., Mole-
cules, 2014: 19, 9876-9892

OP-331
Fast Radiofluorination And Characterization Of A Novel 
Hybrid Peptide Analogs Based On Mucin And Folic Acid: 
Potential Breast/ovarian Cancers Pet Imaging Agent
I. Aljammaz, B. Alotaibi, A. Abousekhrah, S. Okarvi; KFSH&RC, 
Riyadh, SAUDI ARABIA.

Epithelial mucin (MUC1) and folic acid (FA) are overexpressed 
by most epithelial cancers hence attracting increasing interest 
as potential targets for imaging and therapy. The high expres-
sion of MUC1 and FA on breast and ovarian cancers and low 
expression on normal tissues makes them potential targets 
for diagnosis and therapy of cancers. To develop an efficient 
18F-labeled radiopharmaceutical with enhanced breast/ovarian 
cancer targeting capacity we have designed and synthesized 
a novel MUC1-derived peptide and also conjugated MUC1 to 
FA in order to formulate MUC1-FA hybrid peptide conjugate for 
targeting MUC1/FA receptors. MUC1 and hybrid MUC1-FA were 
prepared by solid-phase synthesis following Fmoc/HBTU meth-
od. FA was attached to MUC1 via terminal Lys by manual conju-
gation. The synthetic approaches for radiofluorination of MUC1 
and MUC1-FA entailed a one-step reaction through the primary 
amine of the Lys residues. The key precursors 4-N,N,N-trimeth-
ylammonium benzoate-MUC1 and MUC1-FA triflates were treat-
ed using catalyzed nucleophilic no-carrier-added 18F in ACN at 
80oC for 5 min. The radiofluorinated conjugates were purified by 
C18 Sep-Pak column. In vitro receptor binding was performed 
on T47D as well as MCF7 cell lines and biological evaluation 
was done in normal and mice bearing MCF7 cells xenografts. 
The structure and purity of conjugates were confirmed by mass 
spectrometry and HPLC. As determined by HPLC, the radioflu-
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orination efficiency of these radioconjugates were >70% and 
radiochemical purities always >95% in less than 30 min. These 
synthetic approaches hold considerable promise as a rapid and 
efficient method amenable for automation for the radiofluori-
nation of peptides with high radiochemical yield and short syn-
thesis time. In vitro tests have shown that significant amount 
of the [18F]-MUC1 and [18F]-MUC1-FA associated with cancer 
cell fractions. In vivo characterization in normal mice revealed 
rapid blood clearance of hybrid [18F]-MUC1-FA with excretion 
by both urinary and hepatobiliary pathways. Biodistribution of 
[18F]-MUC1 and hybrid [18F]-MUC1-FA in mice bearing MCF7 xe-
nografts demonstrated significant tumor uptakes (3% and 12%, 
respectively). These uptakes were blocked by excess co-injec-
tion of FA and MUC1 suggesting receptor-mediated process. 
In vivo imaging using animal PET/CT is in progress and will be 
reported. These results demonstrate that [18F]-MUC1 and [18F]-
MUC1-FA may be useful as molecular probes for detecting and 
staging of breast and ovarian cancers and their metastasis as 
well as monitoring tumor response to treatment and deserves 
further evaluation. 

OP-332
Triazole-Based Radiopeptidomimetics: Novel Minigastrin 
Analogues for Improved Tumour Targeting
N. M. Grob1, M. Béhé2, R. Schibli1,2, T. L. Mindt3,4; 1ETH Zürich, Zürich, 
SWITZERLAND, 2Paul Scherrer Institute, Villigen, SWITZERLAND, 
3Ludwig Boltzmann Institute Applied Diagnostics, Vienna, AUSTRIA, 
4Medical University of Vienna, Department of Biomedical Imaging 
and Image Guided Therapy, Vienna, AUSTRIA.

Introduction: The systematic replacement of amide bonds 
in the amino acid sequence of peptides by stable 1,4-disub-
stituted 1,2,3-triazoles, termed a triazole-scan, has previously 
been shown to yield peptidomimetics with improved proteo-
lytic stability and tumour targeting properties.1,2 To prove the 
general utility of this new methodology, a triazole-scan was 
performed with DOTA[Nle15]-MG11. This truncated analogue of 
gastrin has a high affinity and specificity towards the cholecys-
tokinin 2 receptor (CCK2R) but a low stability against metabolic 
degradation.3 The goal of this project is to identify an analogue 
of DOTA[Nle15]-MG11 with improved targeting of CCK2R pos-
itive tumours including medullary thyroid or small cell lung 
cancer. Methods: A library of triazolominigastrins (TZMGs) 
with single or multiple insertions of triazoles was prepared by 
a combination of standard solid-phase peptide synthesis and 
the Copper(I)-catalysed azide-alkyne cycloaddition (CuAAC). 
The novel conjugates were radiolabelled with [177Lu]LuCl3 for 
evaluation of their physiochemical properties in vitro (receptor 
affinity, cell internalisation, plasma stability) and in vivo bio-
distribution studies in xenografted mice. Results: We present 
the successful synthesis of the TZMG library in high yields and 
purities. The compounds were radiolabelled with [177Lu]LuCl3 in 
radiochemical yields >95%. In vitro, the majority of the tested 
compounds displayed maintained or improved biological ac-
tivity. For example, one TZMG showed remarkably increased 
receptor affinity (IC50), whereas other analogues exhibited im-
proved plasma half-lives (t½ >24 h). First results of in vivo stud-

ies in mice showed a 2.5-fold improved tumour uptake of a lead 
candidate compared to the all-amide reference peptide. The 
triazole-scan of DOTA[Nle15]-MG11 is the first example of the 
amide-to-triazole switch leading to a peptidomimetic with im-
proved receptor affinity. Conclusion: The triazole-scan is an ef-
ficient and straight forward methodology for the identification 
of radiolabelled peptide analogues with improved biological 
characteristics. The approach is applicable to many tumour-tar-
geting peptides that may benefit from metabolic stabilisation. 
(1) Valverde, I. E.; Bauman, A.; Kluba, C. A.; Vomstein, S.; Walter, M. 
A.; Mindt, T. L. Angewandte Chemie International Edition 2013, 
52, 8957. (2) Mascarin, A.; Valverde, I. E.; Vomstein, S.; Mindt, T. L. 
Bioconjugate Chemistry 2015, 26, 2143. (3) Grob, N. M.; Behe, 
M.; von Guggenberg, E.; Schibli, R.; Mindt, T. L. Journal of Peptide 
Science 2017, 23, 38.

OP-333
18F-Fluoriantion of Leucine-Containing Peptides via TheDT 
PhotoFluor Platform
Z. Yuan1,2, M. B. Nodwell2, H. Yang1, N. Malik3, H. Merkens3, F. 
Bénard3, R. E. Martin4, P. Schaffer1, R. Britton2; 1TRIUMF, Vancouver, 
BC, CANADA, 2Simon Fraser University, Burnaby, BC, CANADA, 3BC 
Cancer Agency, Vancouver, BC, CANADA, 4Roche Pharma Research 
and Early Development (pRED), Basel, SWITZERLAND.

Purpose: 18F-Fluorodeoxyglucose ([18F]FDG) is the most widely 
used Positron Emission Tomography (PET) radiotracer for can-
cer imaging today, but [18F]FDG is not a target-specific tracer 
and only provides information on tumor glucose metabolism. 
Thus, development of new 18F-PET tracers that are able to tar-
get specific biomarkers is an important pursuit. Peptide-based 
tracers are often preferred for receptor imaging owing to their 
ease of synthesis, tuneable targeting properties and favourable 
pharmacokinetics. However, it is a long-standing challenge to 
label a peptide with 18F and the use of prosthetic groups can 
negatively impact target affinity, target specificity and phar-
macokinetics. We have recently reported a unique fluorina-
tion strategy that enables the insertion of 18F directly into the 
tertiary C-H bond of branched amino acids (e.g., leucine and 
its analogues) with no protecting groups in aqueous solution, 
using sodium decatungstate (NaDT) catalyzed photofluorina-
tion (DT PhotoFluor) chemistry1. Here we demonstrate that the 
DT PhotoFluor platform can also successfully radiolabel leucine 
residues in an array of peptides. Subjects & Methods: [18F]NFSI 
was synthesized from [18F]F2 using a reported method2. Then 
[18F]NFSI was reacted with leucine containing peptides in the 
presence of sodium decatungstate and UV light. The reaction 
was carried out using either a micro-fluidic chip or borosili-
cate NMR tubes immersed in 8-lamp reactor or PTFE tubes 
wrapped around a black-light-bulb lamp. The 18F-fluorinated 
peptides were purified by cation exchange column or HPLC. 
The compatibility of this chemistry with other amino acids was 
studied, and several 18F-fluorinated biologically relevant, small 
peptides were synthesized. Results: Several 18F-fluorinated 
leucine containing peptides have been synthesized using this 
method, including dipeptides (NL and KL), tetrapeptides (AELG 
and ELAF), FALGEA and PSMA KL (decay corrected radiochem-
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ical yield ranged from 8% to 40%). Conclusion: Using the DT 
PhotoFluor platform, we have successfully realized the direct 
radiofluorination of unprotected leucine containing peptides 
under mild aqueous reaction conditions. The DT photoFluor 
platform is amenable to automation which will increase the 
specific activity to meet and facilitate the clinical use. Overall, 
decatungstate-mediated fluorination of peptides represents a 
convenient and facile method to rapidly accelerate the discov-
ery process for radiolabelled peptides as imaging agents and 
the discovery of peptide-based drugs. References: 1. M. Nod-
well, H Yang, M. Čolović, Z. Yuan, H. Merkens, W. Fu, R. E. Martin, F. 
Bénard, P. Schaffer, R. Britton, J. Am. Chem. Soc., 2017, 139, 3595. 
2. H. Teare, E. G. Robins, E. Årstad, S. K. Luthra, V. Gouverneur, 
Chem. Commun. 2007, 2330.

OP-334
Optimization of molecular design of 68Ga-labeled affibody 
molecule for PET imaging of HER3 expression
S. Rinne1, B. Mitran1, A. Vorobyeva1, C. Dahlsson Leitao2, K. 
Andersson2, J. Löfblom2, V. Tolmachev1, A. Orlova1; 1Uppsala 
University, Uppsala, SWEDEN, 2KTH - Royal Institute of Technology, 
Stockholm, SWEDEN.

Aim: The human epidermal growth factor receptor type 3 (HER3) 
is a central contributor to cancer development, progression and 
resistance to HER-targeted therapy. Development of anti-HER3 
therapeutic agents is advancing. However, reliable methods for 
selection of patients with an elevated receptor expression level 
are necessary for efficient treatment. Achieving high contrast 
imaging of HER3 continues to be challenging because of gener-
ally low expression levels of HER3 in the target and considerable 
natural expression in normal organs, particularly liver. We have 
previously demonstrated that gallium-68 labeled HER3-target-
ing affibody molecules are able to visualize HER3 expression in 
a pre-clinical model. Aim of this study was to optimize the mo-
lecular design of HER3-targeting affibody molecule Z08698 for PET 
imaging using gallium-68. We investigate the influence of two 
different gallium-68/chelator-complexes at C-terminus of Z08698 
in presence or absence of a hydrophilic N-terminal (HE)3-tag on 
imaging contrast. Methods: Affibody molecules (HE)3-Z08698-X 
and Z08698-X (X=NOTA, NODAGA) were labeled with gallium-68. 
Stability was tested in PBS and human serum. Binding specificity 
and cellular processing were studied in HER3-expressing human 
cancer cell lines BxPC-3 and DU145. Biodistribution of the con-
jugates was studied 3 h pi in Balb/c nu/nu mice bearing BxPC-
3 xenografts. To confirm results of the biodistribution studies 
mice were imaged 3 h pi using PET/CT. Results: All conjugates 
formed stable complexes with gallium-68. Specific binding to 
HER3 was preserved after labeling. In vitro, binding was rapid 
and internalization rate was slow for all variants in both cell lines. 
In vivo, all variants demonstrated specific uptake to HER3 in tu-
mors and mErbB3 in normal organs. For (HE)3-tag containing 
variants blood clearance was quicker and tissue activity uptake 
was lower, including the tumors. The chelators influenced activ-
ity distribution in tissue. Presence of the neutral 68Ga-NODAGA 
complex lead to lower hepatic uptake compared to variants 
with positively charged 68Ga-NOTA complex, especially for vari-

ants without (HE)3-tag. Among tested variants 68Ga-(HE)3-Z08698-
NODAGA provided the lowest blood and hepatic activity uptake 
and the best tumor-to-organ ratio 3 h pi (tumor-to-blood 15±2). 
Biodistribution results were confirmed by PET/CT. Conclusion: 
Presence of the hydrophilic (HE)3-tag facilitated blood clearance 
and decreased hepatic uptake of HER3-targeting affibody mol-
ecules. Hepatic uptake was also lower for variants containing a 
neutral 68Ga-NODAGA complex than for variants with positive-
ly charged 68Ga-NOTA complex. Combination of hydrophilic 
(HE)3-tag at N-terminus and neutrally charged radiometal/che-
lator-complex at C-terminus provided the most favorable prop-
erties for imaging of HER3 expression using gallium-68 labeled 
affibody molecules.

OP-335
Dual-Isotope Imaging Reveals Inter-Individual Differences 
in Passive Uptake of Radiolabelled Antibodies in Tumours
J. C. Knight, M. Mosley, V. Kersemans, D. Allen, S. Smart, B. 
Cornelissen; University of Oxford, Oxford, UNITED KINGDOM.

Aim: Radiolabelled antibodies have found great utility as PET 
and SPECT imaging agents in oncology. However, a notable 
shortcoming of antibody-based imaging agents is their ten-
dency to accumulate non-specifically within tumour tissue. 
The degree of this non-specific contribution to overall tumour 
uptake is highly variable - in some cases, substantial - and is in-
fluenced by several tumour-specific factors. This can ultimately 
lead to false-positive indications, resulting in patients under-
going unnecessary or incorrect treatment regimens. Therefore, 
the aim of this study has been to develop an imaging technique 
which provides a reliable measure of inter-individual differenc-
es in non-specific tumour uptake, thus improving the accuracy 
of antibody-based nuclear imaging techniques. Methods and 
Materials: Dual-isotope imaging and ex vivo biodistribution 
experiments were performed using BALB/c nude mice bear-
ing xenograft tumours established from three human breast 
cancer cell lines with differing expression levels of the cancer 
biomarker HER2 (MDA-MB-468 [HER2-negative], MDA-MB-231 
[low-HER2], and MDA-MB-231/H2N [high-HER2]). These exper-
iments involved co-administration of the anti-HER2 antibody 
Trastuzumab and an isotype-matched non-specific control IgG 
antibody, each radiolabelled with either the PET radiometal zir-
conium-89 ([89Zr]) or the SPECT radiometal indium-111 ([111In]). 
Each of the two possible radioisotope combinations was eval-
uated, i.e. [89Zr]Trastuzumab/[111In]IgG, and [111In]Trastuzumab/
[89Zr]IgG. Immunohistochemical analysis of harvested tumour 
allograft tissue and in vitro saturation binding assays were 
also performed to further scrutinize the influence of HER2 ex-
pression (and lack thereof ) on uptake and distribution of the 
radiolabelled antibodies. Results: As expected, ex vivo biodis-
tribution analysis revealed that uptake of [89Zr]Trastuzumab 
in the HER2-negative MDA-MB-468 tumours was identical to 
the [111]In-IgG, resulting in a [89Zr]Trastuzumab/[111In]IgG ratio 
of 1.0±0.1. While similar uptake values of [89Zr]Trastuzumab 
were measured in MDA-MB-231 (low-HER2) and MDA-MB-231/
H2N (high-HER2) tumours (ranging between 12-19 %ID/g), 
the amount of non-specific uptake as indicated by the [111In]
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IgG uptake value was greater in the MDA-MB-231 tumours. 
Consequently, [89Zr]Trastuzumab/[111In]IgG ratios of 1.8±0.1 
and 2.3±0.2 were determined for the low- and high-HER2 tu-
mour types, respectively. These values were reflected in the 
corresponding SPECT images in which intra-tumoural regions 
of non-specific uptake were clearly highlighted. Conclusions: 
The dual-isotope imaging method which has been developed 
allows determination of inter-individual (and voxel-per-voxel) 
values of non-specific uptake for radiolabelled Trastuzumab. 
This approach can be readily adapted to any radiolabelled anti-
body of interest and offers the ability to more accurately quan-
tify receptor expression levels.
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Do.MoRe: Dosimetry in PSMA Therapy - What is the 
Benefit?

OP-336
First Clinical and Dosimetry Results of Tandem Alpha-
Beta PSMA Radioligand Therapy (TABPRLT) Using a 
Combination of Ac-225 and Lu-177 Labelled PSMA-617 for 
Progressive End-Stage Metastatic Prostate Cancer
H. R. Kulkarni1, C. Schuchardt1, T. Langbein1, A. Singh1, C. 
Lehmann1, J. Zhang1, S. Marx2, R. P. Baum1; 1THERANOSTICS Center 
for Molecular Radiotherapy and Molecular Imaging, Bad Berka, 
GERMANY, 2ITG Isotope Technologies Garching GmbH, Munich, 
GERMANY.

Purpose: Prostate specific membrane antigen (PSMA) targeted 
radioligand therapy (PRLT) using alpha emitter Ac-225 PSMA-
617 has demonstrated promising results in progressive end-
stage metastatic prostate cancer (PC). We present the first clini-
cal and dosimetry results of tandem alpha-beta PRLT (TABPRLT), 
concurrently administering both Lu-177 PSMA-617 and Ac-225 
PSMA-617. Methods: Six PC patients with widespread metasta-
ses, having progressed after multiple previous therapies includ-
ing Lu-177 PSMA, received Ac-225 PSMA-617. TABPRLT using 5 
MBq of Ac-225 PSMA-617 concurrently applying 6 - 7.5 GBq Lu-
177 PSMA-617 was performed in 4 patients (P1, P2, P4, P5). Two 
patients (P3, P6) received 8 and 10 MBq Ac-225 PSMA-617, re-
spectively. For preliminary safety evaluation, renal dose estima-
tions were made for Ac-225 PSMA-617 in 2 patients (P1 and P4) 
using OLINDA. The time-activity curves derived from serial Lu-
177 PSMA whole-body scans and quantitative SPECT/CT were 
extrapolated to the physical half-life of Ac-225. The assumptions 
in the estimation regarding Ac-225 were: instantaneous decay 
of unstable daughter radionuclides, relative biological effective-
ness of 5 and biodistribution similar to Lu-177 PSMA-617. At the 
time of analysis, follow-up with Ga-68 PSMA PET/CT, PSA and 
laboratory evaluation at 8 weeks after therapy was available in 
2 patients (P1, P2) undergoing TABPRLT, and one (P3) receiv-
ing only Ac-225 PSMA. Results: Excellent response with nearly 
complete remission was observed on Ga-68 PSMA PET/CT in 2 
patients (P1, P2) after TABPRLT. PSA reduced by more than 99 % 
from 153 to 0.9 ng/ml and from 186 to 0.1 ng/ml, respectively. 

Patient 3 receiving Ac-225 PSMA-617 experienced partial remis-
sion with significant PSA-decline from 1080 to 173 ng/ml. In P1 
and P4, mean absorbed renal dose with Ac-225 PSMA were 0.5 
Sv(RBE5)/MBq and 1.7 Sv(RBE5)/MBq, respectively; with Lu-177 
PSMA were 0.6 and 1.52 mSV/MBq, respectively. The higher re-
nal dose in P4 was due to a single functioning kidney. No xe-
rostomia was reported by any patient. There was no fall in he-
moglobin or blood counts despite disseminated bone marrow 
metastases. No organ toxicity was noted. Conclusions: TABPRLT 
administering Ac-225 PSMA-617 and Lu-177 PSMA-617 in com-
bination enables dose estimations, and appears to be feasible, 
safe and effective in end-stage metastatic prostate cancer re-
fractory to Lu-177 PSMA. The lower administered activity of Ac-
225 PSMA-617 could possibly minimize the risk of dose-limiting 
toxicity like xerostomia. There might be a potential synergistic 
effect employing together two radionuclides with different 
emission characteristics.

OP-337
Dosimetry in Radioligand Therapy of Metastatic 
Castration-resistant Prostate Cancer using Lu-177 Labelled 
PSMA Small Molecules I&T and 617
C. Schuchardt, H. R. Kulkarni, S. Wiessalla, A. Singh, M. Shahin 
Far, T. Langbein, C. Lehmann, R. P. Baum; Zentralklinik Bad Berka 
GmbH, Bad Berka, GERMANY.

Aim: The aim of our study was to determine the kinetics and do-
simetry of Lu-177 labelled prostate specific membrane antigen 
(PSMA) small molecules -I&T and -617 in patients undergoing 
PSMA radioligand therapy (PRLT) of metastatic castration-resis-
tant prostate cancer (mCRPC). Methods: PSMA expression was 
verified previously by Ga-68 PSMA PET/CT in 138 patients of 
progressive mCRPC undergoing PRLT and included in the anal-
ysis - 51 patients received 3.4 - 7.6 GBq Lu-177 PSMA I&T and 87 
patients were treated with 4.9 - 8 GBq Lu-177 PSMA-617. The 
biodistribution was determined based on planar whole-body 
scans & SPECT/CT and dosimetric calculations were performed 
using OLINDA software (MIRD Scheme). The kinetics were repre-
sented in terms of median effective half-life (hours) and median 
uptake (%IA, fraction of injected activity), which were calculated 
using the fit of the time-dependent activity curve to a mono- 
or bi-exponential function. Results: All patients demonstrated 
an intense uptake of the radiolabelled PSMA molecule in the 
metastases and significant uptake in the kidneys, parotid and 
lacrimal glands. Lu-177 PSMA-617 revealed a higher uptake in 
whole-body as well as in parotid and lacrimal glands. The renal 
uptake was higher for Lu-177 PSMA-I&T. Despite the longer half-
life of PSMA-617 in kidneys and parotid glands, the renal dose 
was slightly higher for PSMA I&T (PSMA I&T 0.92Gy/GBq, PSMA-
617 0.77Gy/GBq). Both PSMA small molecules demonstrated a 
comparable dose to parotid glands (0.5Gy/GBq). All metastases 
exhibited a higher initial uptake when using PSMA I&T, the lon-
ger half-life of which was consistent with PSMA-617. Bone me-
tastases demonstrated the longest half-life when using PSMA-
617 (PSMA-617 60h, PSMA I&T 44h). On the other hand, lymph 
node metastases revealed the highest tumour dose, also in case 
of PSMA-617 (PSMA I&T 6.9Gy/GBq, PSMA-617 7.1Gy/GBq). The 
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tumour-to-kidney mean absorbed dose ratio was slightly higher 
for PSMA-617 (7.6) as compared to PSMA I&T (6.3). Conclusions: 
PRLT of mCRPC using Lu-177 PSMA I&T and Lu-177 PSMA-617 is 
safe due to the rapid clearance from blood, predominantly renal 
elimination and the resulting low mean absorbed doses deliv-
ered to whole body and moderate dose to the kidneys. Highest 
absorbed dose amongst healthy organs were observed in the 
lacrimal and parotid glands, however, not resulting in any signif-
icant clinical sequel on long-term follow-up. There was a large 
inter-patient variability of the dosimetric parameters. Therefore, 
individual patient-based dosimetry is important for a person-
alised PRLT.

OP-338
First-in-Human Study of 177Lu-EB-PSMA-617 in patients 
with MetastaticCastration-Resistant Prostate Cancer and 
Comparison with 177Lu-PSMA-617
J. Zang1, H. Wang1, Q. Liu1, J. Wang1, O. Jacobson2, G. Niu2, 
Z. Zhu1, X. Chen2; 1Peking Union Medical College Hospital, 
Chinese Academy of Medical Science and PUMC, Beijing, CHINA, 
2Laboratory of Molecular Imaging and Nanomedicine (LOMIN), 
National Institute of Biomedical Imaging and Bioengineering 
(NIBIB), National Institutes of Health (NIH), Bethesda, MD, UNITED 
STATES OF AMERICA.

Purpose: In prior studies, we synthesized 177Lu-EB-PSMA-617 
by conjugating a truncated Evans Blue (EB) molecule and DOTA 
chelator onto PSMA-617 and labeled it with 177Lu to increase the 
tumor accumulation and retention for radioligand therapy. This 
study aims to evaluate the dosimetry of 177Lu-EB-PSMA-617 and 
response to single low-dose treatment in patients with meta-
static castration-resistant prostate cancer (mCRPC). Methods: 
With institutional review board approval and informed con-
sent, 9 patients with mCRPC were recruited. Four patients ac-
cepted intravenous injection of 0.80-1.1 GBq (21.5-30 mCi) of 
177Lu-EB-PSMA-617, then underwent serial whole body planar 
and SPECT/CT imaging at 2, 24, 72, 120 and 168 h. The other 
5 patients accepted intravenous injection of 1.30-1.42 GBq (35-
38.4 mCi) 177Lu-PSMA-617, then underwent the same imaging 
procedures at 0.5, 2, 24, 48, and 72 h. All patients were evaluated 
by 68Ga-PSMA-617 PET/CT before and one month after the treat-
ment. Dosimetric evaluation was carried out using the OLINDA/
EXM 1.0 software. Results: When the bone metastasis tumors 
with comparable baseline SUVmax from 10.0-15.0 were selected 
from the two groups for comparison, the accumulated radioac-
tivity of 177Lu-EB-PSMA-617 was about 3.02-fold higher to that 
of 177Lu-PSMA-617 (0.0575 ± 0.0214 MBq-h/MBq/g vs. 0.0190 ± 
0.0116 MBq-h/MBq/g, P <0.001). The 177Lu-EB-PSMA-617 treat-
ment showed significant more decrease of 68Ga-PSMA uptake 
than that of the 177Lu-PSMA-617 therapy ( SUV change: -32.43 ± 
0.14% vs. 0.21 ± 0.37%; P = 0.002). 177Lu-EB-PSMA-617 also had 
higher absorbed dose in the red bone marrow and kidneys than 
that of 177Lu-PSMA-617 (0.0547 ± 0.0062 vs. 0.0084 ± 0.0057 mSv/
MBq for red bone marrow, P < 0.01; 2.39 ± 0.69 vs. 0.39 ± 0.06 
mSv/MBq for kidneys, P < 0.01). However, only reversible minor 
leucocyte reduction were observed in 2/4 patients accept-
ed 177Lu-EB-PSMA-617. Conclusion: This first-in-human study 

demonstrates that 177Lu-EB-PSMA-617 had higher accumulation 
in mCRPC and a single low dose appears to be effective to the 
high-uptake tumors. The 177Lu-EB-PSMA-617 uptake in kidneys 
and red bone marrow also increased but well tolerated in low 
dose. Further investigations with increased dose and frequency 
of administration are needed.

OP-339
Relevance of kidneys and bone marrow as dose-limiting 
organs during Lu-177-PSMA-DKFZ-617 therapy for 
patients with high bone tumor burden
A. Gosewisch1, H. Ilhan2, C. Zach2, A. Todica2, J. Brosch2, L. 
Vomacka2, P. Bartenstein2, G. Böning2; 1Departement of Nuclear 
Medicine, University Hospital, LMU Munich, Munich, GERMANY, 
2Department of Nuclear Medicine, University Hospital, LMU 
Munich, Munich, GERMANY.

Aim: Both, the kidneys and the bone marrow, are considered 
as organs at risk in Lu-177-PSMA therapy of metastasized cas-
tration-resistant prostate cancer (mCRPC). mCRPC patients of-
ten present with a high tumor load, which may affect the risk 
of kidney or bone marrow toxicities via tumor sink effects. The 
aim of this work was to assess kidney and bone marrow ab-
sorbed doses in correlation to the patient-specific tumor load. 
Methods: The study is based on the first cycle of 14 patients, 
treated with 3.7 or 6 GBq Lu-177-PSMA-DKFZ-617. Each pa-
tient received a pre-therapeutic Ga-68-HBED-CC-PSMA PET/
CT, abdominal SPECT acquisitions 24 (+CT), 48, and 72 h p. i. 
and a whole-body planar scan 24 h post administration. For 10 
patients, blood samples were drawn 20 and 80 min p. i. and 
before each image acquisition session. Kidney dosimetry was 
performed for all patients, based on the abdominal sequential 
SPECT, CT-delineated kidney volumes, a mono-exponential fit 
and mass-scaled S-values. The bone marrow absorbed dose 
was estimated for 10 patients via mass-scaled S-values, with 
consideration of blood, remainder of the body (ROB) and kid-
neys as source regions. The ROB contribution was assessed via 
the mono-exponential time-activity-curve from the abdomi-
nal sequential SPECT, scaled vie the whole-body activity 24 h 
post administration. The blood contribution was derived from 
a bi-exponential fit of the blood time-activity-measurements. 
The patient-specific tumor volume was determined from the 
pre-therapeutic PET/CT scan via manual thresholding. Re-
sults: Kidney and bone marrow absorbed doses were found 
to be 0.33 Gy/GBq (range: 0.03-0.59 Gy/GBq) and 15 mGy/GBq 
(range: 6-36 mGy/GBq), respectively. The mean tumor volume 
was determined to be 1524 ml (range: 8-3108 ml). Significant 
strong negative correlation of the kidney absorbed dose with 
the tumor volume was verified (Pearson’s r = -0.80, p < 0.05). 
For the bone marrow absorbed dose and the tumor volume 
significant strong positive correlation was found (Pearson’s r = 
0.75, p < 0.05) Conclusion: Our data indicates a significant and 
strong correlation of the patient-specific tumor volume and the 
absorbed dose to risk organs. The relevance of the kidneys as 
dose-limiting organs decreases with increasing tumor volume, 
while the risk of marrow toxicities may become more severe 
due to an increasing bone marrow absorbed dose.
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OP-340
Voxel based dosimetry of 177Lu-PSMA-617 within a 
prospective clinical trial: Whole body tumour dosimetry 
and correlations with pre-therapeutic imaging and 
biochemical outcomes
J. A. Violet, P. Jackson, J. Ferdinandus, S. Thang, S. Sandhu, M. 
Scalzo, R. J. Hicks, M. S. Hofman; Peter MacCallum Cancer Institute, 
Melbourne, AUSTRALIA.

Aim: Determine the radiation dosimetry of 177Lu-PSMA-617 
using a voxel-based technique and analyse relationships to 
pre-therapeutic imaging and clinical outcomes. Materials 
and methods: 30 patients with advanced prostate cancer re-
ceiving 177Lu-PSMA-617 within a prospective clinical trial (AC-
TRN12615000912583) were studied. All patients underwent 
pre-therapeutic 68Ga-PSMA-11 PET-CT to confirm high PSMA 
expression (SUVmax of tumour at least 1.5 times SUV of liver). 
Following therapy patients underwent quantitative SPECT-CT at 
4, 24 and 96 hours. Pharmacokinetic uptake and clearance at 
a voxel level was calculated and cumulated activity translated 
into absorbed dose using Monte Carlo determined voxel S val-
ues. Volumes-of-interest were drawn on normal tissues and tu-
mour bearing regions to determine dose. ‘Whole-body’ tumour 
dose was also defined by threshold of all tumour that received 
doses greater than 2 and 5 Gy. Correlations between PSMA PET-
CT parameters, dosimetry and therapeutic response were ana-
lysed for spearman’s r-values. Difference in absorbed doses to 
tumour in patients that achieved a PSA-response greater than 
50% was evaluated by Wilcoxon-Mann-Whitney test. Results: 
Mean ‘whole body’ tumour absorbed doses (above 2 Gy) was 
7.7 Gy and (above 5 Gy) 12.55 Gy. “Whole body” tumour dose 
was associated with PSA response at 12 weeks with a mean 
dose of 14.67 Gy in patients who achieved PSA≥50% decline 
vs. 10.42 Gy for those achieving a PSA<50% decline (p<0.01). 
Of 11 patients receiving a tumour dose less than 10 Gy, only 
one achieved PSA fall ≥50% Mean absorbed dose to kidneys, 
submandibular and parotid glands, liver, spleen and bone mar-
row were 0.39, 0.44, 0.58, 0.1, 0.06 and 0.11 Gy/MBq, respectively. 
Tumour volume SUVmean on PSMA PET correlated with “whole 
body” mean absorbed dose (r=0.62). SUVmax of the parotid 
glands also correlated with absorbed dose (r=0.67). Absorbed 
dose in salivary glands was 0.65 and 0.43 Gy/MBq for the eight 
patients with the highest and lowest tumour burdens respec-
tively. Conclusions: Significant correlation between “whole 
body” voxel-based tumour dose and PSA response at 12 weeks 
was observed that could assist in identifying patients who are 
likely to respond based on post-treatment imaging. Patients re-
ceiving a dose less than 10 Gy were unlikely to achieve a fall in 
PSA≥50%. Significant correlations between aspects of screening 
68Ga-PET-CT and tumour and normal tissue absorbed dose were 
observed that might allow a priori prediction of response and 
toxicity. A reduction in salivary absorbed dose was observed in 
patients with higher tumour burdens providing a rationale for 
future patient-specific dosing.

OP-341
Shortened acquisition times for the dosimetry In 
177Lutetium-PSMA Treatments: a comparison of different 
dosimetry scenarios
J. Kupferschlaeger, S. Hoffmann, H. Dittmann, S. T. Poth, C. la 
Fougère; University Hospital Tuebingen/ Department for Nuclear 
Medicine, Tuebingen, GERMANY.

Introduction: Dosimetry in radionuclide treatments is ex-
pected to be accurate for full 3D (SPECT/CT) imaging. An axi-
al scanning range of 3 field of views (“FOV”) in [177-Lu]-PSMA 
treatments covers the patient’s body from the salivary glands to 
the pelvis and is necessary for full organ- and tumor dosimetry. 
However, this procedure is time consuming and therefore not 
tolerable for many patients. Aim of this study was to investigate 
the accuracy of alternative scenarios with shorter acquisition 
times compared to SPECT/CT as a gold standard. Material and 
methods: 16 patients underwent [177-Lu]-PSMA treatments. 
The post treatment radionuclide distribution was scanned on 4 
consecutive days using a DiscoveryNM/CT670pro SPECT/CT (GE 
Healthcare). Both a 3 FOV-SPECT/CT and a whole-body planar 
scan (“WB”) were acquired for each patient with mean admin-
istered activity of 6166 ± 295 MBq [177-Lu]-PSMA. A commer-
cially available software toolkit (Dosimetrix®, GE Healthcare) was 
used to analyze the data for three scenarios: (1) Multi-SPECT/
CT (“MS”) using 3D-data only, (2) Multi-WB (“MB”) for planar data 
only and (3) Hybrid (“MH”) as a combination of multiple WB 
scans and one SPECT/CT. Absorbed doses were calculated for 
salivary glands, kidneys, liver, lung and reference tumor regions 
for each scenario. Results: Mean tumor dose from Multi-SPECT/
CT was 51±23 Sv and could not be reproduced in the other sce-
narios because of insufficient delineation of tumor boundaries 
in the planar scans. Liver and lung doses were overestimated in 
MB (1.1±0.9 Sv (liver) / 0.8±0.6 Sv (lung) ) vs. 0.6±0.2 Sv (liver)/ 
0.6±0.5 Sv (lung) in the MS scenario whereas doses to the sal-
ivary glands were underestimated: 0.8±0.5 Sv (MB) vs. 1.6±0.6 
(MS). Significantly increased kidney doses were observed in the 
MB scenario 2.7±1.3 Sv vs. 1.2±0.7 Sv in the MS scenario. The or-
gan doses from the MH scenario did not differ significantly from 
the MS doses with individual variations of ±20%. Scan times 
were 4x30min (MS), 4x10min (MB) and 4x10min + 1x30min (MH) 
and could thus be reduced by approx. 50% for MB and MH sce-
narios. Conclusions/Discussion: The hybrid scenario seems to 
be a good trade-off between patient convenience and accurate 
dosimetry for organs. However, the tumor doses can be approxi-
mated from the SPECT/CT in the MH scenario using the physical 
half live and/or known average values for the effective half live.

OP-342
Comparison of absorbed dose to kidneys using 
quantitative SPECT/CT and whole body planar images for 
177Lu-PSMA I&T in prostate cancer therapy
E. Karimi Ghodoosi1,2, C. D’Alessandria2, M. Eiber2, W. Li1, N. Navab3, 
S. Ziegler4; 1Helmholtz Zentrum Muenchen, Munich, GERMANY, 
2Nuklearmedizinische Klinik und Poliklink, Technische Universität 
München, Munich, GERMANY, 3Computer Faculty (Computer Aided 
Medical Procedures), Technische Universität München, Munich, 
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GERMANY, 4Klinik und Poliklinik für Nuklearmedizin, Ludwig-
Maximilians-Universität München, Munich, GERMANY.

Purpose: Dosimetric calculations can be based on calibrated 
planar images of whole body or quantitative SPECT/CT imag-
es. Overlapping activity distributions are expected to affect the 
dose value based on planar images. Thus, the aim of this study 
was to quantify the difference of calculated absorbed dose to 
kidneys for 177Lu-PSMA I&T therapy in prostate cancer patients. 
Subjects & methods: Patient images were acquired with a 
SPECT/CT (Symbia T6, Siemens) and reconstructed by Flash 3D 
software provided by the vendor. Six patients were measured at 
2, 24, 48, 72 and 168 hrs post injection. The mean administrated 
activity of 177Lu-PSMA I&T was 6.9±0.3 GBq. At each time point, 
data sets of a whole body planar and an abdominal SPECT/CT 
(one bed position) were acquired. SPECT/CT data were calibrat-
ed using a mean calibration factor derived by using a NEMA IEC 
phantom and two vials of different volumes: 25 and 180 ml rep-
resenting a lesion and a kidney, respectively. For planar whole 
body data, the conjugate view method including background 
subtraction was applied. The kidney organ absorbed dose was 
calculated using OLINDA/EMX software and the individual kid-
ney volume was derived from pre-therapeutic PET/CT. Results: 
Kidney dose using SPECT/CT and planar data ranged from 0.42 
Gy/GBq to 0.88 Gy/GBq and from 0.39 Gy/GBq to 0.92 Gy/GBq, 
respectively. The average kidney dose based on planar images 
was 23% higher than the dose calculated from SPECT/CT data 
(0.69 ±0.24 Gy/GBq vs 0.53±0.21 Gy/GBq). Conclusion: In this 
limited patient cohort, the difference in dose values based on 
planar and SPECT/CT data is less than the inter-individual varia-
tion. Special care needs to be taken in organ delineation, if pla-
nar images are used for dose calculation. For a precision dose as-
sessment of main critical organs such as kidneys, salivary gland, 
and liver, time efficient SPECT/CT whole body scan protocols 
need to be developed.

OP-343
Investigation of the effect of patient motion onto 3D dose 
estimates in Lu-177-PSMA therapy using Siemens xSPECT 
Quant reconstruction with integrated motion correction 
and Dosimetry Research Tool
A. Gosewisch1, M. Cachovan2, H. Ilhan1, P. Bartenstein1, A. H. Vija3, 
G. Boening1; 1Department of Nuclear Medicine, University Hospital, 
LMU Munich, Munich, GERMANY, 2Siemens Healthcare GmbH, 
Molecular Imaging, Forchheim, GERMANY, 3Siemens Medical 
Solutions Inc., Molecular Imaging, Hoffman Estates, IL, UNITED 
STATES OF AMERICA.

Introduction: In radionuclide therapy of metastasized castration 
resistant prostate cancer (mCRPC) the post-therapeutic estima-
tion of the induced radiation dose to tumours and organs-at-risk 
is important for the evaluation of therapy effects and for ther-
apy planning. Dose estimation techniques in 3D are employed 
for detailed analysis of tissue dose. Since patients expressing 
mCRPC often suffer from pain, which hinders a motion-free 
SPECT acquisition, we investigated the effect of small pain-in-
duced patient movements during SPECT acquisitions onto dose 

estimates computed from quantitative reconstructions which 
employ an integrated reprojection-based motion correction 
algorithm. Subjects & Methods: We selected a patient with 
SPECT scans at 24, 43 and 67 h post administration of 6 GBq of 
Lu-177-PSMA. SPECT data were acquired with a Siemens Symbia 
T2 in 120 projections (15 s, 256x256, 2.4 mm/pixel). Four distinct 
patient movements were simulated by shifting 8 projections (ev-
ery 45 degree) of the scan at 24 h transaxially by 1, 2, 3, 5 and 
10 pixels. These movements simulate patient’s aims to release 
pain by changing position for the duration of a few seconds (one 
projection). Data were reconstructed with a prototype Siemens 
xSPECT Quant reconstruction using high resolution CT from the 
pre-therapy PET/CT scan. Organs’ VOIs were created by Siemens 
CT segmentation prototype, lesion VOIs were segmented by a 
70 % threshold on the motion-free reconstruction of the 67 h 
SPECT. 3D dose maps were computed using Siemens Dosimetry 
Research Tool (DRT). A baseline dose map was computed from 
the original SPECT scans. Results: Applying motion correction to 
the original data changed dose estimates of the kidneys by 1 % 
and of a spinal tumour (30 ml) by 4 %. Before motion correction, 
the differences of dose estimates for 1, 2, 3, and 5 pixels motion 
compared to the baseline were 1, 1, 1 and 2 % for the kidneys 
and 1, 2, -3 and -40 % for the tumour. For 10 pixel shift, the error 
in the kidneys raised to 22 %, whereas the voxel-wise fitting in 
the tumour failed in the majority of the contained voxels. After 
motion correction all differences for all shifts including the 10 
pixel shift were reduced to less than +/-5 % in the kidneys and 
the tumour. Conclusion: We demonstrate the potential for dose 
estimation error due to patient motion, as well as the potential 
to correct for motion to improve quantitation.
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OP-344
Flipping the Classroom: Making the most of your time 
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OP-345
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S. Abdelrazek, P. Szumowski, J. Mysliwiec, M. Mojsak, M. Sykala, P. 
Lisiewicz; Department of Nuclear Medicine, Medical University of 
Bialystok, Bialystock, POLAND.

Subclinical hyperthyroidism (SHT) is a state of increased thyroid 
function with few or no clinical definitive signs or symptoms 
of hyperthyroidism, Characterized by low serum thyrotropin 
(TSH) level, and normal serum free thyroxine (FT4) and triiodo-
thyronine (FT3) levels. The incidence ranges between 0.7% and 
10%. The risk of progression to overt hyperthyroidism varies 
between studies 1-15% / year. The main related adverse effects 
of SHT include cardiovascular disease, with increase risk of atrial 
fibrillation, and cardiovascular death, but also all-cause mortali-
ty. The indications for treatment of SHT are matter of discussion, 
and there is no high quality evidence to guide treatment rec-
ommendations. The aim of our study was to assess the influence 
of radioiodine therapy (RAIT) on the achievement of euthyroid-
ism, prevention of adverse effects on the cardiovascular and 
prevent progression to overt hyperthyroidism. Materials: We 
treated 2800 patients with nodular goiter in subclinical hyper-
thyroidism referred to our department during the last 12 years, 
aged 19-87 years; 88% of them were females and 12% males; 
908 patients with multinodular goitre (MNG), and 1892 patients 
with autonomous nodule (ATN). Qualification of these patients 
were based on: clinical features, normal levels of serum fT3 and 
fT4, low levels of serum TSH and characteristic appearance on 
thyroid scans. Malignant changes were excluded in all nodules 
by fine-needle aspiration biopsy. All the patients had serum 
TSH levels less than 0.1 mU/l before RAIT, thyroid volumes were 
ranged between 15-145 ml, and effective half-life was more 
than 3 days at the time of treatment. The activity dose was cal-
culated by the use of Marinelli’s formula and ranged between 
200 and 800 MBq. The absorbed dose (Gy) ranged between 180 
and 300. Follow-up control was done every 6 weeks. Results: 
Euthyroidism achieved in 99% of patients with ATN and 92% of 
MNG; 1% of patients with ATN and 7% of patients with MNG 
develop hypothyroidism. Second dose of RAIT used for 1% of 
patients with MNG due to failure of treatment. In all of the pa-
tients, the symptoms and signs of SHT disappeared (palpitation, 
tachycardia, atrial fibrillation, exercise tolerance improved, and 
the blood pressure normalized. Conclusions: The achievement 
of euthyroidism and the remission of the symptoms and signs 
of SHT, were due to good diagnosis and accurate measurement 
of administered activity. We advocate RAIT to be the first-line 
treatment in majority of patients suffering from subclinical thy-
rotoxicosis due to multinodular toxic goitre and solitary toxic 
adenoma.

OP-347
Clinical outcome after treatment with 131I correlates with 
radiation sensitivity in hyperthyroidism patients
X. Jia1, k. Guo2, R. Gao1, J. Xue1, A. Zhao1, A. Yang1; 1The First 
Affiliated Hospital, Medical School of Xi’an Jiaotong University, 
Xi’an, CHINA, 2Tangdu Hospital, Xi’an, CHINA.

Aim: Therapy of hyperthyroidism with 131I is still mostly per-
formed on an empirical basis. The role of the genes controlling 

radiation sensitivity(GCRS) played in the 131I -therapy is un-
defined yet. The present study was undertaken to find GCRS 
markers indicating individual radiosensitivity and predict the 
hypothyroidism in hyperthyroidism patients treated by 131I in a 
prospective randomized trial. Methods: 59 patients diagnosed 
with hyperthyroidism in our hospital were randomly selected 
for the present study between May and October 2013. The GCRS 
(including Bcl-2, NF-κB, Survivin, Ku70, Tob1, EGFR, Egr-1, p53, 
BRCA-1 and ATM ) mRNA levels of the tissue sample were ana-
lyzed with quantitative polymerase chain reaction (qPCR). With 
a follow-up period of at least 2 years after the 131I treatment, the 
patients divided into two groups by the clinical outcome. The 
expression of the GCRS defined as high and low groups by the 
median value. The relationship between clinical outcome and 
the expression of GCRS were analyzed using Chi-square test. 
Quantitative variables were analyzed with the Student’s t-test 
or Mann-Whitney U test. In addition, logistic regression analysis 
was also used to evaluate the impact to which particular param-
eters contributed to the occurrence of hypothyroidism after 131I 
treatment. A p-value <0.05 was considered statistically signifi-
cant. Results: 44 patients enrolled with a clinical outcome after 
at least 2 years’ follow up, while 14 patients were lost. There were 
11 men and 33 women whose average age was 44.79±12.94 
years. The clinical outcome: 59% (26/44) patients were hypo-
thyroidism (59%), while 41%(18/44) patients were non-hypo-
thyroidism, including 18%(8/44) sustained hyperthyroidism. A 
significant correlation between the mRNA level of Ku-70 and 
the clinical outcome was found. The mRNA levels of other GCRS 
did not associate with the clinical outcome. The hypothyroidism 
group(1.24(0.84,3.54))showed significantly lower Ku-70 mRNA 
expression than non-hypothyroidism group(3.24(1.25,6.43)) 
(P<0.05), while no significance was detected in another GCRS 
mRNA expression(All p>0.1). The logistic regression analysis 
showed that the Ku-70 were significantly correlated with the 
hypothyroidism after 131I treatment(P<0.05). Conclusions: The 
correlation between Ku-70 and the clinical outcome of 131I treat-
ment suggests its important role in radiosensitivity of the hyper-
thyroidism patients who received this 131I therapy. And it could 
be a prognostic factor of the 131I treatment in the hyperthyroid-
ism patients.

OP-348
The Outcome of Radioiodine Therapy for Graves’ 
Hyperthyroidism: a Single Institution Experience with 
Calculated Dose Regimen
T. Jukić1,2, M. Punda1, V. Vidranski1, M. Franceschi1,2, Z. Kusić3; 1Sestre 
Milosrdnice University Hospital Centre, Department of Nuclear 
Medicine and Oncology, Zagreb, CROATIA, 2School of Medicine, 
University of Zagreb, Zagreb, CROATIA, 3Croatian Academy of 
Sciences and Arts, Zagreb, CROATIA.

The aim of the study was to evaluate the effectiveness of I-131 
therapy (RAIT) calculated dose regimen on the outcome of 
Graves’ hyperthyroidism (GH) patients (pts). Secondary aim was 
to assess the effect of RAIT on thyroid gland weight (TGW). Pa-
tients and methods: We retrospectively reviewed 101 GH pts 
aged 28-83 years (y) (88 females with median age 50y and 13 
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males with median age 46y) treated with I-131. Most of the pts 
were treated with antithyroid drugs prior to RAIT, underwent 
thyroid function tests (TFTs), thyroid ultrasound (US) with esti-
mate of thyroid gland weight (TGW), and 24hI-131 uptake test. 
The administered I-131 activity was calculated to deliver 3,33-
4,44 MBq I-131/g thyroid x TGW (g)/ 24-hI-131 uptake. After RAIT, 
pts had been followed-up with serum TSH, FT3 and FT4. Median 
follow-up period was 24 months (range 12-80 months). The out-
come of RAIT was recorded according to TFTs results after 3, 6, 
12 months, and overall outcome after 24 months following RAIT. 
Post-treatment US was performed 1y following RAIT. The evalu-
ate the effect of RAIT on TGW, pts were divided in three groups: 
<20 (average 18g), 20–40 (average 30g), >40 (average 60g). Re-
sults: Overall 71 pts (70.3%) required a single RAIT, 23 pts (22.8%) 
received 2 RAIT and 7 pts (6.9%) 3 RAIT. Median pre-treatment 
US TGW was 33 g (14-124g), 24h131I uptake 60% (25-82%), me-
dian I-131 dose 259 MBq (7 mCi) (3-30 mCi), and overall median 
applied dose 296 MBg (8 mCi) (3-45 mCi). Overall outcome of 
RAIT after 2y was 94,4% pts cured with 50% hypothyroid, 44,4% 
euthyroid and 5,6% hyperthyroid. Overall average applied dose 
according to TGW was: 185 MBq, 296 MBq and 629 MBq. The 
cure rate after 2y was 100% (85% hypothyroid), 92% (46% hy-
pothyroid), and 89% (54% hypothyroid). Average TGW decrease 
was 53%, 52% and 53% respectively. In group 20-40g, 20% pts 
required 2 RAIT and 1% 3 RAIT. In group>40g, 35% pts required 
2 RAIT and 14% 3 RAIT. Conclusions: Iodine-131 therapy is ef-
fective treatment of GH. In pts with lower TGW (<20g), with this 
calculated dose approach, 100% cure rate was achieved with 
one RAIT. However, for larger glands, more than one RAIT was 
necessary to cure hyperthyroidism, especially for TGW>40g. 
Therefore, for large glands, ablative approach with 5,92 -7,4 MBq 
I-131/g of TGW should be advocated. No difference in median 
TGW decrease was observed between groups probably due to 
calculated approach.

OP-349
Individualized post-therapy dosimetry of kidney in 
patients undergoing I-131 treatment for differentiated 
thyroid cancer (DTC): how feasible is it?
A. Giannopoulou1, M. Kotzasarlidou2, T. Kalathas2, M. D’Arenzio3, 
V. Smyth4, V. Chatzipaulidou2, S. Stoulos1; 1Aristotle University of 
Thessaloniki, Thessaloniki, GREECE, 2”Theageneion” Anticancer 
Hospital of Thessaloniki, Thessaloniki, GREECE, 3ENEA, Casaccia 
Research Center - National Institute of Ionizing Radiation, Rome, 
ITALY, 4NPL National Physical Laboratory, Teddington, UNITED 
KINGDOM.

Purpose: I-131 therapy of differentiated thyroid cancer (DTC) 
delivers high absorbed doses to kidneys, therefore patient-spe-
cific dosimetry of these organs at risk is important, especially 
for patients undergoing subsequent I-131 therapies. This study 
aims to assess the feasibility of individualized kidney post-ther-
apy dosimetry in patients treated for DTC in clinical routine. 
Subjects and methods: 15 patients treated for DTC with I-131 
were included. Administered activity ranged from 50 to 150 
mCi. Conjugate view whole body (WB) images were acquired 
1,2,3,4 and 18 hours after oral I-131 administration on dual 

head γ-camera (SOPHA DST-Xli). SPECT acquisition over the ab-
domen was performed on the same system, at 18 hours post 
administration. Low dose CT images were acquired on Siemens 
Somatom Emotion system. CT images were used only for the 
determination of each kidney’s volume and body thickness, 
d. Image processing and analysis were performed on Xeleris 
3.1 workstation and ImageJ. WB anterior (IA) and posterior (IP) 
images were fused to form the geometric mean image which 
was then attenuation corrected based on the following formu-
la: I0=(IA*IP)

1/2*e μd/2 where, I0 is the attenuation corrected image. 
Region of interest were drawn around each kidney, on I0 image 
and measured counts were converted to activity by multiply-
ing them with system’s sensitivity. Time-Activity Curves (TACs) 
obtained by WB images were rescaled by the ratio of the activ-
ity derived from SPECT image and the activity from the kidney 
region in the WB image at 18 h post administration. Origin soft-
ware was used for SPECT derived TAC-fitting and integral calcu-
lation in order to determine cumulative activity, Ã, in each kid-
ney. Kidney absorbed dose was determined according to MIRD 
equation: D=Ã*S*mreference/mkidney tissue (mreference equals to 288 g 
for unit density tissue). Results: System’s WB planar sensitivity 
was 127 counts/μCi and SPECTs Cross-calibrator factor was 1.8 
KBq/cps. Average attenuation coefficient was measured equal 
to 0.0095 cm-1. Patients’ kidney mass ranged from 148 to 245 
g and kidney mean absorbed dose ranged from 92.2 to 199.6 
cGy. Conclusion: Patient specific dosimetry, based on molec-
ular imaging is continuously becoming important in nuclear 
medicine therapies. The above described method is an efficient 
and quite accurate tool to estimate kidney mean absorbed 
dose for patients undergoing I-131 therapy for DTC. It can be 
easily applied in routine clinical practice of any department 
performing molecular radiotherapy.

OP-350
Radioiodine therapy of goiter with low radioiodine uptake 
after endogenous TSH stimulation by antithyroid drugs.
H. Auffret1, A. Cottereau1, A. Paepegaey2, M. Bienvenu1, Y. 
Mouraeff3, I. Benmihoub3, J. Clerc1; 1Department of nuclear 
medicine, Cochin Hospital, APHP Paris and University Rene 
Descartes Paris 5, paris, FRANCE, 2Department of Endocrinoloy, 
Cochin Hospital, Paris 5 Descartes University, paris, FRANCE, 
3Department of nuclear medicine, Cochin Hospital, APHP Paris and 
University Rene Descartes Paris 5, Paris, FRANCE.

Introduction: Relatively low radioiodine uptake (RAIU) rep-
resents a limitation for 131I therapy, especially in patients with 
goiter. Pretreatment with low-dose recombinant human TSH 
was shown to ameliorate thyroid dosimetry but its use remains 
rather complex with limited tolerance. In this study, we evaluat-
ed the alternative use of antithyroid drugs (ATD) therapy on TSH 
levels, RAIU, regional distribution of radioiodine and estimated 
absorbed dose (in Grays). This is a control study, each patient 
being his own control. Then, we prospectively evaluated the ef-
ficiency of 131I therapy on thyroid volume (TV) and function. 
Methods: Forty-five patients (mean age: 75 years ) with signif-
icant goiter (mean 92 ml), underwent two 123I thyroid scan, at 
baseline (TS0) and after a 1-to-4 months administration of ATD 
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(TS1), when a low 123I concentration (< 0.4 %/g at 120’) was first 
measured (TS0), in absence of known iodine overload. TSH was 
monthly checked till necessary and ATD withdrawn 3 days be-
fore TS1. The patients finally received a calculated 131I activity 
limited to 740MBq (ambulatory administration). Thyroid volume 
was estimated by ultrasound, before and after 131I therapy. Re-
sults: Patients received a mean 37 mg of carbimazole for 2.6 
months. The mean TSH increased from 0.45 ± 0.45 to 2.7 ± 4.0 
mU/L (p<0.0001), corresponding to serum free T4 and free T3 
concentrations decreases by 28% and 9.4%, respectively. This 
small TSH variation yielded nevertheless great mean 120 min-
utes-RAIU from 5.7 +/- 3.5 % to 20.5 +/- 13.5 % (p <0.0001). 
Regional distribution of radioiodine was not changed by the 
procedure, as IT in 50% and 80% of the volume did not differ sig-
nificantly (p=0.86 and p=0.051 respectively). There was a 134% 
increase in the predicted median absorbed dose (p<0.0001) 
from 47 ± 23 Gy to 110 ± 80 Gy. At the end of follow-up (av-
erage of 30 months), thyroid volume decreased by 46 ± 20 % 
(n=36, p <0.001). The rate of hypothyroidism was of only 31%.; 
Conclusion: Pretreatment with ATD proved to be effective to 
improve thyroid dosimetry in patients with intermediate-to-big 
goiters and relatively low RAI uptake at baseline. A small TSH 
increase and a three days withdrawal of ATD is enough to allow 
both a large increase of the mean RAIU and of the estimated 
median absorbed dose . ATD’s preparation is therefore a safe, 
cheap, easily accessible way to improve 131I therapy, with ex-
cellent tolerance, good reduction of TV and limited occurrence 
of hypothyroidism.

OP-351
Serum Level of Thyreoperoxidase Antibodies in Patients 
with Graves-Basedow Disease One Year After Radioiodine 
Treatment
M. H. Listewnik, K. Jasiakiewicz, B. Birkenfeld; Pomeranian Medical 
University in Szczecin, Szczecin, POLAND.

Backround: Graves-Basedow disease (GBD) is one of the most 
common thyroid autoimmune disorders. Elevated anti-TSH 
receptor antibodies (TRAb) and thyreoperoxidase antibodies 
(aTPO) serum levels are usually observed. Radioiodine therapy 
131I is one of recommended treatment options. The aim was to 
evaluate the correlation between aTPO concentration before 
and after the 131I treatment and its outcome like thyroid vol-
ume and function in patients with GBD. Material and meth-
ods: Retrospective evaluation of medical records in one-year 
observation of total 46 patients - 38 (82,6 %) women and 8 (7,4 
%) men aged 47.4 ±13 years with clinical and laboratory fea-
tures of hyperthyroidism in the course of GBD who received 
therapeutical dose of 131I was performed. The serum level of 
TSH, FT4, aTPO, TRAb, iodine uptake and the thyroids volume 
by ultrasound were done before treatment and one year after 
131I therapy. To prevent radioiodine treatment associated ex-
acerbation of GBD orbitopathy, the daily oral dose of 30 mg 
prednisone was given with gradual reduction by 8 weeks in 
8(17.4%) patients. Patients were treated with 178-969 MBq 
(av. 463.5 ±55.9) with absorbed dose (250 Gy) in all patients. 
Results: Successful treatment results like normal thyroid func-

tion or hypothyroidism was obtained in 42 (91.3%) patients. 
Persistent hyperthyroidism was observed in 4 (8.7%) patients. 
No significant differences in aTPO serum levels before and one 
year after 131I treatment (p=0.67) were observed. There were no 
significant correlation in aTPO level and age in total group of 
patients, except of statistically significant higher level of aTPO 
observed in the men group compared to women group after 
therapy (p <0.025). The steroid prophylaxis had no influence 
on the results of therapy (p=1.0). The average volume of the 
thyroid gland significantly decreased after radioiodine treat-
ment (p <0.00001). There were no significant associations be-
tween thyroid volume and aTPO serum levels after treatment 
(p = 0.49). No significant differences in aTPO serum level and 
the outcome of radioiodine treatment as well as 24 hours 131I 
uptake to 48 hours 131Iwere found (p= 0.85 and p = 0.38, re-
spectively). Conclusion: In one year follow-up despite of thy-
roid volume reduction and more than 90% success rate of ra-
dioiodine treatment aTPO remained high.

OP-352
The feasibility of relying on dose calculation for more 
successive therapy in Graves and Toxic adenoma guided 
by one year follow up.
M. Abuqbeitah, S. Sağer, N. Yeyin, L. Uslu-Beşli, M. Demir, K. 
Sonmezoglu; Istanbul University, İstanbul, TURKEY.

Aim: the goal of the current study was to show the efficacy of 
dose calculation on the treatment outcome and to analyse the 
impact of different rationales on the dose estimation through 
evaluating the treatment response in Greaves and Toxic Ade-
noma. Material and Methods: the involved patients (n= 25) 
were suffering from Graves (n=15) and Toxic Adenoma (n=10). 
The eligibility was determined by experienced nuclear medicine 
physician according to blood tests, 99mTc- pertechnetate scintig-
raphy and ultrasound scans (US). A properly calibrated thyroid 
uptake probe equipped with sodium iodide crystal NaI(Tl) was 
used to measure the uptake values at 2, 24, 48, 72, and 96 hours 
following administration of 0.5-1 MBq iodine tracer. Neck and 
femur quantification was made up to 1 minute and repeat-
ed 3 times to reduce the deviation error. Three models were 
employed to calculate the absorbed dose involving OLINDA, 
EANM, and ellipsoidal thyroid model. The treatment response 
was evaluated across one-year after therapy and subdivided 
into authyroid, minimum hypothyroidism, excessive hypothy-
roidism, hyperthyroidism Results: the mean effective half-life 
was 125.8 h (range: 73.7-180.1 h) and mean residence time was 
110.1 h (range: 38.4-210.2 h). The calculated activity that would 
deliver 200 Gy for Graves patients (n=15) according to OLINDA 
was 359±246 MBq where the mean deviation of EANM and the 
ellipsoidal model was - 4% and 15%, respectively. The activity 
required to impart 300 Gy for toxic adenoma was determined as 
672±348 MBq based on OLINDA, where the mean deviation of 
EANM and ellipsoidal thyroid model was 41% and 65% respec-
tively. TA patients were evaluated as authyroid during follow up 
visits in which the absorbed dose was 360±99 Gy. For Graves 
patients, 10 out of 15 patients received 240±55 Gy and showed 
authyroid status, while the patients who received ≥ 385 Gy was 
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deemed excessive hypothyroidism. Conclusion: mean dose of 
350 Gy seems adequate for treating toxic adenoma that verify 
authyroid status while the desired dose due to graves should 
not be less than 200 Gy to ascertain authyroid. EANM method 
which is based on 3 measures seems more practical and cost 
effective to be applied for Graves patients, while unite density 
sphere model is indispensable and more feasible to be applied 
in toxic adenoma. On the basis of the current study, considering 
elliptical shape of thyroid gland / or nodule during treatment 
planning is apparently irrelevant as seen in the presented out-
come after treatment.

OP-353
The occurrence of Graves’ disease after radioiodine 
treatment of benign thyroid disorders
K. Zaletel1, D. Krkovic2, S. Gaberscek1,3, E. Pirnat1; 1University Medical 
Centre Ljubljana, Ljubljana, SLOVENIA, 2University Medical Centre 
Maribor, Maribor, SLOVENIA, 3University of Ljubljana, Ljubljana, 
SLOVENIA.

Aim: The occurrence of Graves’ disease (GD) after the radio-
iodine (I-131) treatment of toxic nodular goiter has been de-
scribed in approximately 5% of treated patients. Since less data 
is available on the etiology of this phenomenon, our aim was 
to evaluate the incidence and risk factors of I-131-induced GD 
in patients with benign thyroid disorders of different etiologies 
living in an iodine sufficient area. Material and Methods: In 
this retrospective study we included consecutive patients with 
the benign thyroid disease that were treated with I-131 in the 
period between January and June 2014 at our department. Be-
fore treatment, we measured the uptake of iodine 123 (I-123) 
at 20-hours or the uptake of technetium-99m-pertechnetate 
(Tc-99m). During the follow-up, in all patients without GD, “de 
novo” occurrence of GD during 12 months after I-131 applica-
tion was evaluated on the basis of thyroid function evaluation, 
thyrotropin receptor antibodies (antiTSH-R) measurement and 
thyroid scintigraphy. Mann-Whitney analysis was applied, p 
value <0.05 was considered statistically significant. Results: In 
the observed period, 298 patients (249 women and 49 men; 
mean age, 62.83±17.01 years) were treated with I-131. Among 
them, 97 (32.6%) were treated for GD, 98 (32.9%) for solitary tox-
ic adenoma, 93 (31.2%) for toxic multinodular goiter, 6 (2.0%) 
had Hashimoto’s thyroiditis and 4 (1.3%) patients had euthyroid 
nodular goiter. Compared with other causes of hyperthyroidism, 
GD patients showed significantly higher uptake of I-123 (medi-
an, 76% and 31%, respectively, p<0.01) or Tc-99m (median, 3.0% 
and 1.1%, respectively, p<0.01). The treatment activity in GD pa-
tients was significantly lower than in other patients (median, 727 
MBq and 745 MBq, respectively, p<0.01). Among 201 patients 
without previous GD, GD occurred after I-131 therapy in only 4 
(2.0%) patients (3 women, 1 man); 2 patients received I-131 for 
toxic multinodular goiter, 1 patient for solitary toxic adenoma 
and 1 patient for hyperthyroidism due to Hashimoto’s thyroid-
itis. Patients with I-131-induced GD were significantly younger 
than those without GD after I-131 therapy (mean, 45.0±18.2 and 
68.8±14 years, respectively, p=0.01), whereas the received activi-
ty of I-131 (median, 573 MBq and 745 MBq, respectively, p=0.06), 

and Tc-99m uptake before therapy did differ significantly (medi-
an, 1.1% and 1.1%, respectively, p=0.90). Conclusion: I-131-in-
duced GD occurs rarely in I-131-treated patients with benign 
thyroid disorders without previously known GD. According to 
our preliminary data, possible risk factor represents a younger 
age of I-131-treated patients.
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OP-358
Nuclear Medicine Physicians´ View (PRRT; SIRT)
S. Ezziddin; University Clinic Homburg / Saarland, Department of 
Nuclear Medicine, Homburg, GERMANY.

OP-359
Oncologists´ View
N. Fazio; European Institute of oncology, IEO, Division of 
Gastrointestinal Medical Oncology and Neuroendocrine Tumors, 
Milan, ITALY.

OP-360
Surgeons´ View
A. Frilling; Imperial Collage London / Hammersmith Campus, 
Department of Surgery and Cancer, London, UNITED KINGDOM.
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Joint Symposium 15 - Cardiovascular / ASNC: 
Detecting Cardiac Microvascular Disease with PET

OP-361
CAD and Diabetes
W. Acampa; Institute of Biostructures and Bioimaging, Naples, 
ITALY.

OP-362
Women
P. Cremer; Department of Cardiovascular Medicine, Cleveland 
Clinic, Cleveland, UNITED STATES OF AMERICA.

OP-363
Cardiomyopathy
F. Bengel; Hannover Medical School, Department of Nuclear 
Medicine, Hanover, GERMANY.
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OP-364
Role in Guiding and Assessing Treatments?
V. Taqueti; Brigham and Women’s Hospital, Boston, UNITED STATES 
OF AMERICA.
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Joint Symposium 16 - Physics / EFOMP / ESR: 
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OP-365
Imaging for Radioembolisation
S. Walrand; Université Catholique de Louvain, Nuclear Medicine, 
Brussels, BELGIUM.

OP-366
Dedicated PET Technology and Systems
A. Gonzalez; Institute for Instrumentation in Molecular Imaging, 
i3M, Valencia, SPAIN.

OP-367
Total Body PET
S. Vandenberghe; Ghent University, MEDISIP, Ghent, BELGIUM.

OP-368
Intra-Operative Molecular Imaging with Cerenkov Light
J. Grimm; Memorial Sloan Kettering Cancer center, Molecular 
Pharmacology, New York, UNITED STATES OF AMERICA.
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OP-369
The Physicist’s View on PET/MR Developments
A. Barnes; UCL Hospitals NHS Foundation Trust, London, UNITED 
KINGDOM.

OP-370
Clinical Applications of Cardiac PET/MR
C. Rischpler; Klinik für Nuklearmedizin, Universitätsklinikum Essen, 
Universität Duisburg-Essen, Essen, GERMANY.

OP-371
PET/MR in Brain Applications – A Technologist’s Tale
V. Lupson; University of Cambridge, Wolfson Brain Imaging Centre, 
Cambridge, UNITED KINGDOM.
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M2M: Antibodies and their Fragments

OP-372
Pharmacokinetics of 111In-anti-mPD-L1 in immune 
challenged tumor-bearing mice
G. Sandker1,2,3, P. Wierstra1,2,3, J. Molkenboer-Kuenen1,2,3, G. 
Adema1,2,4, J. Bussink1,2,4, E. Aarntzen1,2,3, S. Heskamp1,2,3; 1Radboud 
university medical center, Nijmegen, NETHERLANDS, 2Radboud 
Institute for Molecular Life Sciences, Nijmegen, NETHERLANDS, 
3Department of Radiology and Nuclear Medicine, Nijmegen, 
NETHERLANDS, 4Department of Radiation Oncology, Nijmegen, 
NETHERLANDS.

Introduction: Immune checkpoint inhibitors have shown im-
pressive efficacy in cancer patients. However, only a subgroup 
of patients benefits from this treatment and serious immune 
related adverse effects call for predictive biomarkers. Preclinical 
studies have shown that microSPECT/CT using radiolabeled an-
ti-programmed death-ligand 1 (PD-L1) antibodies can be used 
to detect and quantify PD-L1 expression in vivo. However, the 
presence of PD-L1 positive immune cells may alter the phar-
macokinetics of anti-PD-L1 antibodies. As oncological patients 
may suffer from local or systemic infections during the course 
of immune therapy, it is important to know whether this affects 
the biodistribution and tumor uptake of anti-PD-L1 antibod-
ies. Therefore, we investigated the effects of lipopolysaccha-
ride-mediated (LPS) immune activation on the pharmacokinet-
ics and tumor-targeting of 111In-anti-PD-L1. Methods: The effect 
of immune activation on anti-PD-L1 in vivo biodistributions was 
evaluated in three conditions; healthy BALB/c mice, Renca tu-
mor-bearing BALB/c mice, and LPS-challenged (0.6 mg/kg body 
weight) Renca tumor-bearing BALB/c mice. All mice were intra-
venously injected with 30 µg 111In-labeled anti-mPD-L1 (optimal 
dose as assessed previously in tumor-bearing BALB/c mice). In 
addition, subgroups of mice were injected with 100 µg of 111In-
anti-mPD-L1. Pharmacokinetics was assessed by taking blood 
samples and biodistribution was quantified by microSPECT/CT 
and ex vivo biodistribution studies 72 h after tracer injection. 
PD-L1 expression in organs of interest was evaluated immuno-
histochemically. Results: There were no statistically significant 
differences in the in vivo biodistribution of 111In-anti-PD-L1 be-
tween tumor-bearing and non-tumor-bearing mice. However, 
in immune-challenged mice, splenic tracer uptake significantly 
increased compared with non-LPS challenged tumor-bearing 
mice (65.0±10.3 %ID/g vs. 35.2±4.9 %ID/g; p<0.001), resulting 
in accelerated blood clearance and reduced tumor targeting 
(blood 24 hours pi: 4.2±0.3 %ID/g vs. 9.3±3.1 %ID/g; p<0.05, 
tumor:7.9±5.3 %ID/g vs. 25.9±11.6 %ID/g; p<0.05). Increasing 
the tracer dosage to 100 µg resulted in reduced splenic uptake 
(27.3±4.9 %ID/g vs. 12.1±3.5 %ID/g; p<0.05) and slower blood 
clearance (blood 24 hours pi:12.2±2.5 %ID/g vs. 14.3±2.6 %ID/g; 
ns), thereby restoring tumor targeting (18.1±1.7 %ID/g vs. 
15.3±4.3 %ID/g; ns). Discussion: These results show that severe 
inflammatory responses can significantly alter pharmacokinet-
ics and tumor targeting of radiolabeled anti-PD-L1 antibodies. 
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By increasing the anti-PD-L1 antibody dose, splenic uptake was 
saturated and efficient tumor targeting restored. This informa-
tion is essential to accurately interpret PD-L1 scans in the clinical 
setting, as oncological patients may suffer from systemic infec-
tions which could lead to an underestimation of anti-PD-L1 anti-
body tumor uptake in case of suboptimal antibody-dosing.

OP-373
Cytotoxicity In Vitro and Anti-Tumour Effects In Vivo of 
Trastuzumab-DM1 (T-DM1) are Correlated with HER2 
Expression Level and Tumour Uptake of 89Zr-DFO-
Trastuzumab-DM1 Assessed by PET
N. Al-saden, Z. Cai1, C. Chan, R. Reilly; University of Toronto, 
Toronto, ON, CANADA.

Objective: The antibody-drug conjugate trastuzumab-DM1 (T-
DM1; Kadcyla) is approved for treatment of HER2-positive breast 
cancer (BC). HER2 overexpression criteria used for trastuzumab 
are also used for T-DM1 but it is not known if T-DM1 is effective 
for treatment of BC with lower HER2 expression. Our objective 
was to determine the correlation between HER2 levels and cy-
totoxicity of T-DM1 in vitro and between the tumour uptake of 
89Zr-DFO-T-DM1 by PET and response to treatment with T-DM1. 
Methods: Tumour cells with HER2 ranging from HER2 0 to 3+ 
were exposed in vitro to T-DM1 or trastuzumab (0-100 µg/mL) 
for 72 h and cytotoxicity determined in clonogenic survival (CS) 
assays. To study tumour delivery of T-DM1 by PET, T-DM1 was 
conjugated to desferrioxamine (DFO) and labeled with 89Zr. Mi-
croPET/CT was performed in mice bearing subcutaneous BT-474 
(HER2 3+), MDA-MB-361 (HER2 2+), MDA-MB-231 (HER2 1+), or 
trastuzumab-resistant TrR1 (HER2 2+) BC xenografts, injected 
with a therapeutic dose of T-DM1 incorporating 89Zr-DFO-T-DM1 
(10 µg, 6 ± 1.2 MBq). Mice were imaged at 96 h post-injection. Tu-
mour and normal tissue biodistribution were determined. Mice 
with these same BC xenografts were treated with T-DM1 (3.6 mg/
kg) every 3 weeks for 7 weeks to determine tumour response. 
Results: Clonogenic assays revealed greater potency of T-DM1 
than trastuzumab on HER2 positive tumour cells sensitive or re-
sistant to trastuzumab. The CS of BT-474 cells (HER2 3+) exposed 
to 10 µg/mL of T-DM1 or trastuzumab was 0.0% vs. 46.4 ± 7.5%, 
respectively (P<0.001) while the CS of MDA-MB-361 cells was 0.6 
± 0.2% vs. 62.7 ± 16.4%, respectively (P<0.001). T-DM1 was signifi-
cantly more potent towards trastuzumab-resistant TrR1 BC cells 
and SK-OV3 ovarian cancer cells at 10 µg/mL (CS = 3.5 ± 0.0% vs. 
84.1 ± 16.5% and 0.0% vs.55.4 ± 11.7%,, respectively; P<0.001). 
Tumour uptake of 89Zr-DFO-T-DM1 was directly correlated with 
HER2 expression ranging from 2.4% ID/g for MDA-MB-231 (HER2 
1+) to 9.8%ID/g for BT-474 (HER2 3+) BC xenografts. Tumours 
were visualized by microPET/CT. Tumour uptake was also cor-
related with in vitro cytotoxicity of T-DM1. A direct correlation 
was found between tumour uptake of 89Zr-DFO-T-DM1 and re-
sponse to T-DM1 (doubling time). Conclusion: The cytotoxicity 
of T-DM1 in vitro is directly correlated with HER2 expression but 
T-DM1 was more potent than trastuzumab. The direct correlation 
between tumour uptake of 89Zr-DFO-T-DM1 in vivo and response 
to T-DM1 suggests that PET could predict response to treatment 
in patients with HER2-positive BC.

OP-374
Diagnostic evaluation of a novel 89Zr-labeled monoclonal 
antibody against tumor-associated mucin 1 in a preclinical 
breast cancer model
N. Stergiou1, J. Nagel2, S. Pektor3, M. Miederer3, H. Kunz4, F. Rösch2, 
E. Schmitt1; 1Institute for Immunology, Mainz, GERMANY, 2Institute 
for Nuclear Chemistry, Mainz, GERMANY, 3Clinic and Polyclinic 
for Nuclear Medicine, Mainz, GERMANY, 4Institute for Organic 
Chemistry, Mainz, GERMANY.

Introduction: There is still a great “unmet medical need” con-
cerning diagnosis and treatment of breast cancer which can be 
addressed by utilizing molecular targets for more specific diag-
nosis and therapy. Tumor-associated mucin 1 is expressed on 
over 90 % of all breast cancer entities and differs strongly from 
its physiological form on epithelial cells, therefore presenting a 
unique target for breast cancer diagnosis and antibody-medi-
ated immune therapy. We generated a monoclonal antibody 
(GGSK-1/30) selectively recognizing the human tumor-associ-
ated mucin 1 by means of a synthetically prepared anti-tumor 
vaccine. This antibody is highly specific against tumor-associat-
ed mucin 1 and shows stronger binding to breast cancer cells 
than several commercially available monoclonal antibodies 
against mucin 1. Subjects & Methods: In this study a desfer-
rioxamine (Df’)-conjugated GGSK-1/30 monoclonal antibody 
was labelled with 89Zr and evaluated as a potential PET tracer. 
Self-generated primary murine breast cancer cells expressing 
human tumor-associated mucin 1 were transplanted subcuta-
neously in wild type and human mucin 1-transgenic mice. Bind-
ing and pharmacokinetic properties of [89Zr]Zr-Df’-GGSK-1/30 
were measured in vitro in tumor-associated mucin 1-expressing 
human and murine cell lines and in breast tumor-bearing mice 
by in vivo PET/MRT imaging as well as by ex vivo organ biodis-
tribution analyses . Results: [89Zr]Zr-Df’-GGSK-1/30 was radiola-
beled with a radiochemical yield of >60 %, a radiochemical pu-
rity of >95 % and an apparent specific activity of 6.1 GBq/µmol. 
After 7 d, stabilities >80 % in human serum and >90 % in saline 
were observed. In vitro cell studies showed strong binding to 
human and murine cell lines expressing the human tumor-as-
sociated mucin 1. The breast tumor-bearing mice showed an 
in vivo tumor uptake of >50 %ID/g and clearly visible specific 
enrichment of the radio-conjugate via PET/MRT. Conclusion: 
A novel radioimmunoconjugate based on a new monoclonal 
antibody GGSK-1/30 against tumor-associated mucin 1 was 
successfully generated and identified as a promising candidate 
selectively targeting breast cancer cells. It was further studied as 
a diagnostic PET-tracer for breast cancer imaging.

OP-375
Biodistribution, Imaging and Metabolism Studies 
of 64-Copper Radiolabelled Monoclonal Antibody: 
Comparison of DOTA and TE1PA Chelating Agents in a 
Murine Model of Multiple Myeloma
A. Navarro1,2, T. Le Bihan3, P. Le Saëc1, S. Gouard1, N. Le Bris3, C. 
Bailly1,2, C. Saï-Maurel1, B. Chalopin1, J. Gestin1, M. Chérel1,4, R. 
Tripier3, A. Faivre-Chauvet1,2,4; 1Inserm 1232 CRCINA, University of 
Nantes, Nantes, FRANCE, 2University Hospital, Nantes, FRANCE, 
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3CNRS 6521 / IBSAM, University of Brest, Brest, FRANCE, 4Cyclotron 
Arronax, Saint-Herblain, FRANCE.

Purpose: TE1PA is a C-functionalized monopicolinate cyclam 
designed for 64-copper chelation. It was proven to have excel-
lent Cu(II) and Cu(I) chelation properties, with fast kinetics, high 
thermodynamic stability and resistance to transchelation in vi-
tro, and a usefulness for phenotypic imagery when coupled to 
antibodies. This work presents in vivo studies (biodistribution, 
metabolism and imaging) of TE1PA in a syngenic multiple my-
eloma model on mice, compared to DOTA, its main competitor. 
Materials and methods: p-SCN-Bn-TE1PA and DOTA-NHS es-
ter were grafted on 9E7.4 rat IgG2a antibody, targeting murine 
CD-138. Immunoconjugates were then radiolabelled with 64Cu. 
Both 64Cu-9E7.4-p-SCN-Bn-TE1PA and 64Cu-9E7.4-NHS-DOTA 
were injected in 12 mice previously grafted with 5T33 cells, al-
lowing the development of subcutaneous tumors expressing 
CD-138. Each mouse was injected with 100 µg of radioimmu-
noconjugates corresponding to 10 MBq of 64Cu. For each time 
studied (2h, 24h and 48h post-injection), a biodistribution and 
a liver metabolism studies were conducted on mice for both ra-
diolabelled antibodies. Additionally, a micro-PET scan was per-
formed on 4 mice injected with 64Cu-9E7.4-p-SCN-Bn-TE1PA at 
those 3 times. Results: Biodistribution study shows an excellent 
hepatic clearance of the 64Cu-9E7.4-p-SCN-Bn-TE1PA over time. 
Significantly higher radioactivity was found in blood, lungs and 
heart at 48h PI for 64Cu-9E7.4-NHS-DOTA, which suggests a re-
lease of 64Cu from antibody, in parallel with a higher intestinal 
elimination. This was correlated by the liver metabolism study, 
which shows a better in vivo resistance to transchelation for 
64Cu-9E7.4-p-SCN-Bn-TE1PA. The imaging study of 64Cu-9E7.4-
p-SCN-Bn-TE1PA shows an increasing targeting of the tumors 
over time and confirms the hepatic clearance at 24h and 48h PI. 
Conclusion: 64Cu-9E7.4-p-NCS-Bn-TE1PA has shown a very high 
tumor targeting, associated to an increasing of tumor-to-tissues 
ratio over time that suggests an overall clearance from healthy 
tissues. Compared to DOTA, TE1PA displays an in vivo stability 
and resistance to transchelation significantly superior. This con-
firms the previous results obtained in vitro and 64Cu-labelled TE-
1PA proved once again its usefulness for immuno-PET imaging 
in a preclinical model.

OP-376
Development and in vivo characterization of a chimeric 
anti-Gal-3 Fab for immuno-PET imaging of thyroid 
cancer
E. Peplau1, F. De Rose2, S. Reder2, M. Mittelhäuser2, M. Schwaiger2, 
W. A. Weber2, A. Bartolazzi3, A. Skerra1, C. D’Alessandria2; 1Munich 
Center for Integrated Protein Science (CIPS-M) and Lehrstuhl 
für Biologische Chemie - Technical University of Munich, 
Freising, GERMANY, 2Klinikum rechts der Isar - Nuclear Medicine 
Department - Technical University of Munich, Munich, GERMANY, 
3Pathology Research Laboratory, Sant’Andrea Hospital, University 
“Sapienza”, Rome, ITALY.

Purpose: Galectin-3 (Gal-3) is a promising target for imaging of 
thyroid nodules because of its well documented expression in 

thyroid cancer, but not in benign thyroid nodules. To take ad-
vantage of the better tissue penetration compared with full-size 
antibodies, we have developed a chimeric rat/human Fab-frag-
ment directed against Gal-3 that has optimized clearance char-
acteristics. This novel protein tracer was subjected to in vitro 
characterization and in vivo validation in a thyroid orthotopic 
murine model. Methods: The variable light and heavy chain 
gene segments of an anti-Gal-3 mAb were amplified from the 
hybridoma M3/38. The corresponding Fab-fragment carrying 
human IgG1/κ constant genes was subsequently produced in 
the periplasm of E. coli and purified to homogeneity in a func-
tional state. The resulting chimeric rat/human Fab-fragment 
was furthermore fused with a long disordered amino acid 
chain comprising Pro, Ala and Ser residues (PASylation) to tune 
the plasma half-life and increase tumor uptake. The anti-Gal3 
PAS200-Fab was conjugated with Dfo and labeled with 89Zr un-
der mild conditions. After purification by gel filtration the tracer 
was analyzed by radio-HPLC, Tlc and SDS-PAGE for integrity, fol-
lowed by testing for immunoreactivity on TC cell lines. Finally, 
athymic nude mice were inoculated with TC cells into the left 
thyroid lobe and tumor growth was monitored via US and flu-
orescence molecular tomography (FMT). After i.v. injection with 
~3.0 MBq of 89Zr-DFO-PAS200-Fab the mice underwent PET/CT 
imaging followed by biodistribution and immnunoistochemical 
analysis. Results: The recombinant anti-Gal-3 Fab showed high 
affinity toward recombinant human Gal-3 (KD ≈ 1 nM) as mea-
sured by real-time plasmon resonance spectroscopy (Biacore), 
both in the PASylated and the plain format. The anti-Gal3 89Zr-
DFO-PAS200-Fab tracer was produced with high radiolabeling 
yield (83±5%) and radiochemical purity (>98%). The stability in 
50mM DTPA solution and serum was >80% and >98% over 24 
hours. In vitro studies on TC cells showed an immunoreactivi-
ty of 48±5%. In vivo PET/CT imaging showed excellent image 
contrast already 12 h p.i., with maximal accumulation 24h p.i., 
and signal associated to the orthotopic-implanted tumors but 
no uptake in the tumor-free thyroid lobe. Biodistribution stud-
ies further confirmed the accumulation in orthotopic tumors. 
Conclusions: Our novel anti-Gal3 89Zr-DFO-PAS200-Fab tracer 
demonstrated selective and strong accumulation in the TC-pos-
itive thyroid left lobe. The in vivo validation of the chimeric rat/
human Fab directed against Gal-3 opens the possibility of fast 
translation into clinical application of immunoPET imaging of 
thyroid cancer, supporting the personalized management of 
patients bearing thyroid nodules.

OP-377
MicroSPECT/CT Imaging of Patient-Derived EGFR-Positive 
Tumour Xenografts with Technetium-99m Labeled 
Panitumumab Fab Fragments
A. Ku1, C. Chan1, D. Hedley2, L. Ailles3,2, S. Bratman3,2, D. Scollard4, 
R. Reilly1,4; 1Department of Pharmaceutical Sciences, University of 
Toronto, Toronto, ON, CANADA, 2Princess Margaret Cancer Center, 
University Health Network, Toronto, ON, CANADA, 3Department of 
Medical Biophysics, University of Toronto, Toronto, ON, CANADA, 
4Toronto General Research Institute and Joint Department 
of Medical Imaging, University Health Network, Toronto, ON, 
CANADA.
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Aim: Patient-derived tumour xenografts (PDXs) in mice more 
reproducibly recapitulate the heterogeneity of human tumours, 
and are more strongly predictive of the effectiveness of new 
cancer therapies than cell line based xenografts (CTX). We previ-
ously developed 99mTc-labeled panitumumab Fab (99mTc-PmFab-
SMCC-His6) which retained binding to EGFR (Kd= 59.7 ± 4.2 nM) 
and localized in EGFR-positive MDA-MB-468 human breast can-
cer (BC) xenografts in mice [tumour uptake = 14.9 ± 1.8 %ID/g 
at 24 h p.i. and tumour/blood (T/B) ratio = 11.6]. Tumours were 
visualized by microSPECT/CT at 4 h p.i. of 99mTc-PmFab-SMCC-
His6. Our aim in this study was to further examine the imag-
ing properties of 99mTc-PmFab-SMCC-His6 using more clinically 
relevent PDX mouse models that are EGFR-positive. Methods: 
PDX were established in NOD/SCID mice by engrafting surgi-
cal specimens from patients with BC, head and neck squamous 
cell carcinoma (HNSCC) or pancreatic cancer (PnCa). Each PDX 
model represented a different patient specimen. Mice (n=2-4) 
were injected i.v. with 30-40 MBq (70μg) of 99mTc-PmFab-SMCC-
His6 and microSPECT/CT studies were carried out at 4 and 24 h 
p.i. Biodistribution studies were performed following imaging. 
The EGFR positivity of excised tumors from different PBX was 
confirmed by immunohistochemical (IHC) staining. Results: 
Tumors were imaged by microSPECT/CT at 4 h p.i. of 99mTc-Pm-
Fab-SMCC-His6 and remained modestly visible at 24 h p.i in all 
PDX models. Biodistribution studies revealed that tumor uptake 
ranged from 3.8-11.4 %ID/g with a T/B of 1.8 – 17.5 in BC models 
and 6.9 – 14.5 %ID/g with a T/B ratio of 7.1-7.6 in HNSCC models. 
Tumour uptake in PnCa models ranged from 3.8 - 4.6 %ID/g with 
a T/B of 2.4 - 5 for primary tumours and 3.1 -3.8 %ID/g with a T/B 
ratio of 2.1 - 3.6 for metastatic lesions on the abdominal wall. IHC 
staining revealed strong EGFR-positivity in all excised tumours. 
Conclusion: 99mTc-PmFab-SMCC-His6 strongly localized in PDX 
in mice derived from patient tumours from three different EG-
FR-positive cancer types enabling imaging by microSPECT/CT. 
Tumor uptake is explained by EGFR expression that was con-
firmed by IHC and variability may be explained by a hetero-
geneous expression of EGFR. PDX mouse models may be very 
informative for predicting the utility of new molecular imaging 
probes for visualizing tumours in different patients and different 
cancer types. Research Support: Supported by the Canadian 
Cancer Society Research Institute.

OP-378
Development of 99mTc-Labeled Pertuzumab Fab as a 
Molecular Imaging Agent for HER2 Positive Tumour 
Xenografts Using MicroSPECT/CT
V. J. Facca, N. Al-saden, A. Ku, R. M. Reilly; University of Toronto, 
Toronto, ON, CANADA.

Purpose: In the treatment of HER2-positive breast cancer (BC), 
diagnostic tools that can quantitatively assess individual le-
sion HER2 expression are needed to better predict response 
to HER2-targeted therapies. Our aim was to develop a target-
ed molecular imaging agent comprised of pertuzumab Fab 
modified with a histidine-containing peptide for labeling with 
99mTc (99mTc-His6-SMCC-Fab) and study its potential for imaging 
HER2-positive tumours in mice by microSPECT/CT. Methods: 

99mTc-His6-SMCC-Fab was obtained by papain digestion of per-
tuzumab. The Fab fragments were then conjugated to a histi-
dine-containing peptide (CGYGGHHHHHH) through a sulfos-
uccinimidyl 4-(N-maleimidomethyl)cyclohexane-1-carboxylate 
(sulfo-SMCC) linker. The His6-modified Fab was radiolabeled 
with a 99mTc-tricarbonyl complex. The purity of the Fab was as-
sessed by SDS-PAGE. Incorporation of radioiodinated His6-pep-
tides into the conjugation reaction was used to quantify the 
number of His6-peptides per Fab. 99mTc-labeling efficiency of the 
Fab was assessed by ITLC-SG in 0.1M sodium citrate buffer, and 
stability of the 99mTc-His6-SMCC-Fab was studied in PBS and hu-
man serum for 24h at 37°C. Cell binding assays were conducted 
to determine the binding affinity (Kd) of 99mTc-His6-SMCC-Fab in 
SK-BR-3 (HER2+) BC cells. Tumour and normal organ uptake was 
studied in NOD/SCID mice bearing HER2+ SK-OV-3 human ovar-
ian cancer xenografts. Organ uptake was assessed by biodistri-
bution studies at 24h and microSPECT/CT at 4h and 24h post-in-
jection of either 99mTc-His6-SMCC-Fab or a nonspecific control 
Fab with an endogenous histidine motif for radiolabeling. Re-
sults: 99mTc-His6-SMCC-Fab was synthesized as a pure product 
with an average of 2.2 ± 0.8 His6-peptides conjugated per Fab. 
His6-SMCC-Fab were labeled with 99mTc to high efficiency (94-
97%). 99mTc-His6-SMCC-Fab was stable in PBS and human serum 
(>93% bound). Cell binding assays indicated specific high affin-
ity binding of 99mTc-His6-SMCC-Fab to HER2 with a Kd of 24.5 ± 
1.8 nM. Biodistribution studies indicated that 99mTc-His6-SMCC-
Fab specifically localized in HER2-expressing SK-OV-3 human 
ovarian cancer tumours (tumour uptake = 3.5 ± 0.3 % ID/g and 
tumour/muscle ratio = 7.0 ± 0.7) and demonstrated a signifi-
cantly higher tumour uptake than the nonspecific control Fab 
(P<0.01, tumour uptake = 0.32 ± 0.02 % ID/g). Tumours were vi-
sualized by microSPECT/CT. Conclusions: 99mTc-His6-SMCC-Fab 
was produced in high radiochemical purity and retained high 
affinity binding to HER2. 99mTc-His6-SMCC-Fab localized specifi-
cally in HER2-expressing tumours in mice allowing imaging by 
microSPECT/CT. Supported by a grant from the Ontario Institute 
for Cancer Research.
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Do.MoRe: Alpha-Particle Emitter Dosimetry

OP-379
Absorbed dose-dependent DNA damage in leukocytes 
after internal irradiation of blood with Ra-224 compared 
to Ra-223
S. Schumann1, U. Eberlein1, J. Müller2, M. Lassmann1, H. Scherthan2; 
1University of Würzburg, Würzburg, GERMANY, 2Bundeswehr 
Institute of Radiobiology affiliated to the University of Ulm, Munich, 
GERMANY.

Introduction: Irradiation with α-emitters creates densely 
packed damage tracks along particle trajectories in exposed 
cells, including complex DNA damage and closely spaced 
double-strand breaks (DSBs) in hit nuclei. These damage tracks 
(α-tracks) can be visualized by immunofluorescent (IF) staining 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S122

with γ-H2AX and 53BP1 antibodies and be used as a biomarker 
for α-particle exposure. The aim of this study was to correlate 
the number of α-tracks in blood leukocytes after internal ex-vivo 
irradiation with Ra-224 to the absorbed dose to the blood and 
to compare the results to a previous study using the radium iso-
tope Ra-223. Subjects & Methods: Blood samples from three 
healthy volunteers were split into aliquots and irradiated by 
adding Ra-224 solution of different activity concentrations, fol-
lowed by 1h incubation at 37°C. The activity in each sample was 
determined using a calibrated, high purity germanium detector. 
Additionally, corresponding non-irradiated baseline samples 
were prepared. After leukocyte separation, fixation in ethanol 
and two-color IF staining, the number of α-tracks and the num-
ber of small γ-H2AX and 53BP1 foci were enumerated manually 
in 100 cells per sample using a red/green double band pass filter 
of a fluorescence microscope. Absorbed dose coefficients were 
calculated separately for the α- and the β-contribution to the 
absorbed dose to the blood, assuming that the energy of all α- 
and β-particle emissions of Ra-224 and its progeny is deposited 
locally. Results: The absorbed doses to the blood in the samples 
ranged from 0 to 127 mGy, with an α-particle contribution of 
96.8%. A linear fit showed a good correlation between the num-
ber of α-tracks and the absorbed dose to the blood and revealed 
a slope value of (0.220±0.024) mGy1, which is similar to the slope 
value obtained after irradiation with Ra-223 (Schumann et al., 
Sci Rep, 2018). The frequency of small γ-H2AX + 53BP1 DSB foci 
indicative of β-irradiation was similar to baseline values, which 
is also in agreement with the Ra-223 results. Conclusion: Since 
the α-emitter-induced DNA damage in ex-vivo Ra-224 and Ra-
223 exposed blood leukocytes was similar, it can be assumed 
that radiation-induced DNA damage-related effects in the pe-
ripheral blood after in-vivo application of either radium isotope 
will be similar for a comparable absorbed dose to the blood.

OP-380
Lesion dosimetry and follow-up for a large group of 
castration-resistant prostate cancer (CRPC) patients and 
bone metastases treated with 223Ra therapy
M. Pacilio1, V. Frantellizzi2, E. Verdolino2, C. Borrazzo2, B. Cassano2, 
G. Ventroni3, L. Mango3, G. De Vincentis2; 1AOU Policlinico Umberto 
I, Rome, ITALY, 2Sapienza University of Rome, Rome, ITALY, 3Azienda 
Ospedaliera San Camillo Forlanini, Rome, ITALY.

Aim: A personalized approach could be fundamental in mCRPC 
patients treated with 223Ra therapy and many studies are aimed 
to identifying dosimetry in these patients. The purpose of the 
study is to evaluate the absorbed dose (AD) to lesions on a large 
patient group, assessing variability ranges for AD and effective 
half-life (T1/2eff ). Correlation studies among AD, or T1/2eff, 
overall survival (OS), or other clinical indicators are also ongoing. 
Materials and Methods: 49 patients were included, and the AD 
to the lesion with highest uptake (not overlapping gastrointes-
tinal tract, or other bones/lesions) was assessed after the first 
223Ra-dichloride injection, with a methodology previously pub-
lished [1]. The AD contributions of 223Ra decay-daughters were 
considered. Recovery coefficients (RCs) for partial volume cor-
rection were obtained using test-objects with a cross-sectional 

area varying between (118-5800) mm2. Patient follow-up (FU) 
includes monitoring of alkaline phosphatase (ALP), hemoglobin, 
prostate-specific antigen, ECOG status and OS. The correlation 
between FU data and dosimetry was preliminarily investigated 
by mono-variable statistical analysis for 18 patients, as result-
ing after excluding 9 patients who died before completing the 
6 injections (due to rapid disease progression or other not dis-
ease-related causes), 4 patients with ongoing treatments, and 18 
surviving patients. Results: The test-objects yielded a minimum 
RC of 0.62, whereas for lesions the minimum estimated RC was 
0.72. The mean T1/2eff and AD (mean[range]) were 175[62-270]
h and 3.8[0.8-15.2] Gy. The total AD for a complete treatment can 
be estimated multiplying the AD by the injection number (6). 
Median OS was 17 mo. (6 cases) vs 8 mo. (12 cases), for total AD 
higher or lower than 25 Gy, (p=0.048). T1/2eff also showed signif-
icant differences considering an ALP threshold of 226 (p=0.011). 
Conclusion: The wide AD and T1/2eff ranges confirm the need 
of patient-specific dosimetry. A correlation between OS and total 
AD to the lesion with highest uptake was preliminarily observed.

OP-381
Evaluation of iterative reconstruction compensated by 
Monte Carlo simulation for quantitative radium-223 SPECT
K. Sakaguchi1,2,3, S. Yoshida1, S. Watanabe1,2,4, K. Hanaoka1, K. 
Matano1, M. Okumura1, M. Hosono5,2, K. Ishii5,2; 1Department of 
Radiology, Kindai University Hospital, Osaka, JAPAN, 2Division 
of Positron Emission Tomography, Institute of Advanced Clinical 
Medicine, Faculty of Medicine, Kindai University, Osaka, JAPAN, 
3Laboratory of Radiation Biology, Department of Biological 
Science, Graduate School of Science, Osaka Prefecture University, 
Osaka, JAPAN, 4Graduate School of Medical Science, Kanazawa 
University, Kanazawa, JAPAN, 5Department of Radiology, Faculty of 
Medicine, Kindai University, Osaka, JAPAN.

Purpose: Radionuclide Therapy (RNT) using Radium-223 (Ra-
223) improves patients’ outcome in castration-resistant prostate 
cancer with bone metastases. However, accurate determination 
of radionuclide concentration in patients by SPECT remains a 
major challenge because standard iterative reconstruction usu-
ally provides qualitative images but not adequately quantita-
tive images. At EANM’17 meeting, we suggested a Monte Carlo 
simulation built-in iterative reconstruction method which im-
proved quantification for diagnostic radionuclides such as tech-
netium-99m without using cross-calibration. The purpose of this 
study was to apply our method to quantitative Ra-223 SPECT 
and to evaluate its accuracy. Materials and Methods: The SI-
MIND Monte Carlo code, widely used for simulation of scintilla-
tion camera imaging, can output list-mode data in which emis-
sion point, detection point in the crystal, photon weight, etc. are 
recorded. Since this list-mode data can be used as a probability 
density matrix in forward projection, we designed a maximum 
likelihood-expectation maximization algorithm in which the 
list-mode data was incorporated into the forward projection 
using CUDA-C language. To evaluate the accuracy of our meth-
od, a NEMA body phantom filled with Ra-223 solution (spheres 
of 37, 28, 22, 17, 13, and 10mm in diameter: 2382.90[Bq/ml], 
background: 600.47[Bq/ml]) was measured using a SPECT/CT 
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(Symbia-T6, Siemens) with LMEGP collimator. Quantitative per-
formance was compared between our method and a standard 
cross-calibration method. Since SIMIND does not have a default 
code for the LMEGP collimator, we coded the collimator by con-
ducting sensitivity measurement with Ra-223 as the source and 
by acquiring gamma-ray images with an imaging plate which is 
used for standard radiography. Results: For LMEGP collimator, 
the length was 3.939[cm] by sensitivity measurement, and the 
diameter and septa were 0.270 and 0.060[cm] by gamma-ray 
imaging. We incorporated these values into our reconstruction, 
and the voxel values of 37 and 28mm spheres, background, and 
air were calculated as 2303.36, 1023.12, 548.57, and 117.00[Bq/
ml], respectively. The voxel values of spheres of less than 28mm 
were equivalent to that of background. In the cross-calibra-
tion method, the voxel values of 37 and 28mm spheres, back-
ground, and air were measured as 1294.29, 1196.84, 661.02, 
and 293.71[Bq/ml], respectively. Our method showed a better 
agreement with known radioactivity concentration. In our sim-
ulation calculation, the breakdown of photons detected by the 
scanner was about 25% each for photons from Ra-223, penetra-
tion, scatter by collimator, and characteristic X-ray from collima-
tor. Conclusions: Our method without using cross-calibration 
could quantify concentration of Ra-223 on SPECT with a higher 
accuracy, and opens up new possibilities for dosimetry in RNT.

OP-382
Improving Accuracy Of Quantitative 223Ra-Dichloride 
Planar Imaging Using Compartmental Models
J. Taprogge, I. Murray, G. Flux; Joint Department of Physics, Royal 
Marsden Hospital NHS FT & The Institute of Cancer Research, 
London, UNITED KINGDOM.

Aim: In a previous study, we developed a compartmental 
model for 223Ra in patients with metastatic bone disease from 
castration-resistant prostate cancer [1] using γ-camera, blood 
sample assay and whole-body (WB) counting data. The shape 
of the activity retention curve of the skeleton and GI tract was 
found to be well described by the model. Nevertheless, mod-
el predictions of bone uptake were systematically lower (up to 
50%) than activity retention measured in patients at any time 
point. Furthermore, the sum of all activity from all organs was 
in many cases found to be higher (up to 30%) than the total 
injected activity. Systematic errors in the determination of sensi-
tivity calibration factors and the attenuation correction applied 
are possible reasons for this deviation. The aim of this work was 
to improve the accuracy of quantitative 223Ra-Dichloride planar 
imaging using those compartmental models to better match 
the predicted output. Systematic adjustments to the γ-cam-
era data are potentially possible using compartmental models 
which could provide a relationship between the three indepen-
dent sets of measurements (γ-camera, blood samples and WB). 
Material and Methods: Compartmental models of 6 patients, 
each given 2 administrations of 110 kBq/kg 223Ra, were built in 
SAAM II v2.3. Compartmental models and initial rate constants 
were based on results of a previous study [1]. Input data from 
γ-camera imaging were scaled by a correction factor equal to 
the mean ratio of the measured skeletal activity to the modelled 

skeletal activity. Model rate constants were re-evaluated and a 
new set of modelled activity data produced. These steps were 
repeated until no further changes (< 0.1%) in the correction 
factor and rate constants were achieved. Results: The iterative 
determination of calibration factors for individual patients and 
treatments was found to converge in all cases after 5 or 6 it-
erations. Correction factors varied in between patients. Correc-
tion factors from 0.6 to 0.7 were determined. After applying the 
correction factor, total activity in the body was calculated to 
be less than or equal to the injected activity at all time points. 
Conclusion: Improving the accuracy of quantification from 
planar 223Ra imaging using the proposed methods is feasible. 
Systematic errors are likely to vary between patients due to dif-
ferences in patient attenuation and biodistribution which may 
explain the variation of calibration factors between patients. 
[1] Taprogge, J., et al., Eur J Nucl Med Mol Imaging (2017) 44 
(Suppl 2):S807-S808.

OP-383
Accurate activity measurements for 223Ra
A. J. Fenwick, K. M. Ferreira, S. M. Collins, J. D. Keightley, A. K. Pearce, 
A. M. Denis-Bacelar, J. L. Wevrett, A. P. Robinson; National Physical 
Laboratory, Teddington, UNITED KINGDOM.

Aim: 223Ra-dichloride is a calcium analogue that targets the hy-
droxyapatite in areas of increased bone turnover and has been 
shown to improve survival in patients with castration-resistant 
prostate cancer. It decays via 5 alpha emitting and 2 beta emit-
ting radionuclides which delivers high linear energy transfer ra-
diation, increasing the probability of cell kill whilst minimising 
the damage to healthy tissue. The widespread adoption of 223Ra 
necessitated the development and dissemination of traceable 
activity measurement standards to allow accurate patient ad-
ministrations. The aim of this study was to generate calibration 
factors for accurate 223Ra activity measurements for a range of 
commercially available radionuclide calibrators. Materials and 
Methods: Two of NPL’s well-characterised secondary standard 
ionisation chambers (Fidelis and PA782) and two commercially 
available ionisation chamber systems (Capintec CRC-25R and an 
Atomlab-500) were used to determine the calibration factors 
required for accurate activity measurements. These instruments 
allow comparative measurements using devices commonly 
found in clinical sites. Standardised solutions of 223RaCl2 were 
measured in a range of clinically relevant geometries and vol-
umes to determine dial settings or calibration factors along with 
correction factors for volume dependency. Results: Dial set-
tings and calibrations factors for commonly used vials, syringes 
and ampoules at specific volumes are presented along with ro-
bust uncertainty estimates (dependent on the type of calibrator 
in use). The effect of volume in each geometry is also presented 
along with realistic correction factors that may be used in lieu 
of independent dial factors for each volume. Conclusion: Accu-
rate measurements of 223Ra can be made in a clinical setting us-
ing commercially available detectors in a variety of geometries. 
This will ensure the correct prescribed activity is administered to 
patients and in turn will improve the accuracy of whole-body 
and tumour uptake and absorbed dose calculations.
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OP-384
A novel method for accurate activity measurements of 
emerging 227Th-labelled conjugates
A. J. Fenwick1,2, J. D. Keightley1, A. M. Denis-Bacelar1, K. M. Ferreira1, 
J. L. Wevrett1,3, A. P. Robinson1,4,5; 1National Physical Laboratory, 
Teddington, UNITED KINGDOM, 2Cardiff University, Cardiff, UNITED 
KINGDOM, 3Royal Surrey County Hospital, Guildford, UNITED 
KINGDOM, 4University of Manchester, Manchester, UNITED 
KINGDOM, 5The Christie NHS Foundation Trust, Manchester, 
UNITED KINGDOM.

Aims: Activity measurements for radiopharmaceuticals using 
commercially available radionuclide calibrators are common-
place and in the majority of cases the procedure used is widely 
known and simple to implement. Recent interest in the use of 
227Th-labelled conjugates has led to a demand for knowledge 
of the measurement characteristics of this radionuclide. Un-
like conventional radionuclides, 227Th is measured at intervals 
following separation from its decay progeny (T0) which means 
that careful thought must be given to the equilibrium status 
of the solution at the measurement time. The response of con-
ventional calibrators depends on the relative ratios of the de-
cay progeny, therefore the aim of this study was to develop a 
method to determine a suitable dial setting and time depen-
dent correction factor. Materials and Methods: The Bateman 
equations account for the temporal dependence of the num-
ber of radioactive atoms in a decay chain and are required to 
model the decay series of 227Th and 223Ra. 227Th decays to 223Ra, 
which in turn decays into a series of 7 different radionuclides. In 
the case of 223Ra, the system equilibrates within about 7 hours. 
From this point, the total activity is approximately 6.0072 times 
the 223Ra activity and decaying with the half-life of 223Ra. A simi-
lar series of calculations on the decay series of “pure” 227Th leads 
to a more complex situation whereby the total activity of the 
system increases to more than 3.2 times the initial starting ac-
tivity of 227Th. After approximately 20 days, the system contains 
more of the decay progeny than 227Th. In order to determine 
dial settings for individual calibrators a series of readings was 
taken of a 227Th source as a function of time. Using some fun-
damental information such as the activity of the 227Th in the 
geometry of interest at T0, the dial setting for the calibrator for 
223Ra in the same geometry, and predicted dial settings for each 
of the 227Th decay progeny, a dial setting may be determined. 
Results and Conclusion: Two methods to obtain accurate 
activity measurements for 227Th activities were developed for 
a range of commercially available radionuclide calibrators. This 
method requires prior knowledge of the calibrator dial factor 
for 223Ra, as well as a standardised source of 227Th, at an accurate-
ly known chemical separation time of the 227Th from its proge-
ny. This methodology will provide clinical sites with accurate 
measurements of activity for patients with cancer treated with 
227Th-labelled conjugates.

OP-385
Pharmacokinetics and dosimetry of BAY 1862864, an 
alpha-emitting targeted thorium conjugate (CD22-TTC) in 
the Cynomolgus monkey
D. Grant1, R. Bjerke1, K. Wittke2, U. Bach2, A. Cuthbertson3, A. 
Cleton4, G. Sgouros5; 1Bayer AS, oslo, NORWAY, 2Bayer AG, 
Wuppertal, GERMANY, 3Bayer AS, Oslo, NORWAY, 4Bayer AG, 
Berlin, GERMANY, 5Johns Hopkins University School of Medicine, 
and Radiopharmaceutical Imaging and Dosimetry, LLC (RAPID), 
Baltimore, MD, UNITED STATES OF AMERICA.

Aim: The aim of this study was to evaluate the pharmacokinet-
ics of the alpha-particle emitting anti-CD22 TTC (BAY1862864) 
in Cynomolgus monkeys and, based on tissue distribution, to 
estimate dosimetry in the indicated patient group, i.e. those 
with non-Hodgkin’s Lymphoma. Materials and Methods: 
BAY1862864 comprises a monoclonal antibody targeting CD22 
(epratuzumab) conjugated to a chelator that contains the alp-
haparticle emitter thorium227, which decays to radium-223. The 
biodistribution of iv administered BAY1862864 in Cynomolgus 
monkeys of both sexes was measured by gamma counting after 
a single dose of 100kBq/kg thorium-227, and antibody doses of 
0.029, 0.143 and 0.75mg/kg, and the %injected dose calculated. 
The absorbed doses in organs in the 0.143mg/kg dose group 
were calculated using OLINDA-EXM. These calculations assume 
that the spatial distribution of radionuclide emissions in organs 
is uniform. However, this is not the case for alpha-particles since 
the distance they travel in tissue is in the µm range (2-10 cell 
diameters). Accordingly, alpha-particle emission dose estimates 
were obtained outside of OLINDA-EXM, and then added to the 
electron and photon dose contribution obtained from OLIN-
DA-EXM. Curve fitting to obtain TIAC was performed outside of 
OLINDA-EXM. Results: The blood concentration time curves of 
thorium-227 and antibody were parallel over the study duration, 
indicating good in vivo stability of the thorium-227 labelled an-
tibody-chelator conjugate. Blood clearance was not affected by 
antibody dose. The greatest thorium-227 absorbed doses were 
observed in the spleen>liver>bone osteogenic cells. The high-
est radium-223 + daughters absorbed doses were bone osteo-
genic cells>spleen & liver. The dosimetry assessment shows that 
after a single dose of BAY1862684, spleen, liver and osteogenic 
cells receive the highest absorbed doses. However the red mar-
row is expected to be dose limiting due to its low tolerance to 
radiation. With the exception of osteogenic cells, small intestine 
and red marrow, the absorbed doses are predominantly deter-
mined by the dose contribution from thorium-227. As the data 
for alpha-particle are scarce, caution must be used in compar-
ing the absorbed dose estimated to tolerance doses that are 
mainly derived from external beam radiation and beta-emitter 
treatments. Conclusion: BAY1862684 was shown to be stable in 
blood with a slow clearance typical for iv administered antibod-
ies that was independent of protein dose. The absorbed dose 
estimates for tissues after a dose of 100kBq/kg BAY1862684 
(7MBq/patient) were well below the tolerance limits established 
for external beam radiation. This work contributes to the greater 
understanding and further development of dosimetry for al-
pha-emitting radiopharmaceuticals.
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OP-386
Feasibility study of applying ICRP biokinetic models for 
pharmacokinetic modelling of alpha-emitter thorium-227 
used in targeted radionuclide therapy
W. B. Li1, K. Zhernosekov2, V. Höllriegl1, M. Meckel2, S. Ziegler3, 
M. W. Konijnenberg4, K. Shi5; 1Helmholtz Zentrum München, 
Neuherberg, GERMANY, 2ITG Isotope Technologies Garching GmbH, 
Garching, GERMANY, 3Klinik und Poliklinik für Nuklearmedizin, 
Ludwig-Maximilians-Universität München, München, GERMANY, 
4Department of Radiology & Nuclear Medicine, Erasmus University 
Medical Center, Rotterdam, NETHERLANDS, 5Nuklearmedizinische 
Inselspital, Bern Universität, Bern, SWITZERLAND.

Aim: Targeted radionuclide therapy with Th-227 conjugated with 
novel antibodies, e.g. CD33 and CD70 has been pre-clinically used 
for treatment of myeloid leukaemia and renal cell carcinoma, 
respectively. Furthermore, PSMA-targeted Th-227 conjugate PS-
MA-TTC was recently developed for preclinical pharmacological 
study of treatment of prostate cancer. The imaging of alpha-emit-
ter labelled radiopharmaceuticals in clinical practice is challeng-
ing. Therefore theoretical modelling of bio-distributions of Th-227 
and its immediate decay product Ra-223 and other progeny is 
highly desired. Especially radiolabelled metabolites or unconju-
gated daughters may lead to toxicity but also might be beneficial 
in the case of unconjugated Ra-223 targeting metastatic bone 
lesions. Materials and methods: The current ICRP systemic bio-
kinetic model structure and transfer parameters of thorium were 
taken as the prior model and parameters for pharmacokinetic 
modelling. Because the immediate decay product Ra-223 is an-
other high LET alpha-emitter which can potentially be toxic to 
healthy tissues, the biokinetic model of radium was coupled to 
that for Th-227. By doing so, the bio-distributions of Th-227 and 
Ra-223 in human body can be simultaneously monitored. Further-
more, other decay products were as well taken into account and 
connected to Ra-223 as independent biokinetic models. Results: 
Model predictions show that 67% of Th-227 leaves blood with a 
clearance half-life of 6 h and deposits on the bone surface, 6% 
of Th-227 deposits in the liver and 4.5% of Th-227 deposits in the 
kidneys. The progeny Ra-223 deposits a similar activity in the ali-
mentary tract and in the liver as the parent Th-227. The retentions 
of Ra-223 as progeny in kidneys and testes are about 8% of that 
of parent Th-227. Conclusion: The modelled pharmacokinetic 
bio-distributions of Th-227 and its decay products can be used as 
start distributions for local kinetic analysis, such as bone surface, 
volume, marrow and blood. The bio-distributions of decay prod-
ucts can be further used for patient dosimetry assessments.
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Teaching Session 4 - Interactive Clinical Cases: Lung 
TNM 8 and Function of the Lung MDM

OP-387a
TNM of Lung Cancer 8th Edition 
A. Eccles; Guy’s and St. Thomas’ Hospitals NHS Foundation Trust, 
London, UNITED KINGDOM. 

OP-387b
TNM of Lung Cancer 8th Edition 
T. Lynch; Belfast, UNITED KINGDOM.

OP-388
What do the Respiratory Physicians want from your 
Report?
N. Magee; Belfast City Hospital, Consultant Respiratory Physician, 
Belfast, UNITED KINGDOM.

OP-389
What do the Surgeons want from your Report?
K. McManus; Belfast Health and Social Care Trust, General 
Thoracic Surgeon, Belfast, UNITED KINGDOM.

OP-390a
Nodal Stations - Which Stations can be Reached and What 
Methods are Available
N. Magee; Belfast City Hospital, Consultant Respiratory Physician, 
Belfast, UNITED KINGDOM.

OP-390b
Nodal Stations - Which Stations can be Reached and What 
Methods are Available
K. McManus; Belfast Health and Social Care Trust, General 
Thoracic Surgeon, Belfast, UNITED KINGDOM.
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Clinical Oncology: PSMA Ligand Therapy of Prostate 
Cancer

OP-391
Radioligand Therapy with 7.4 GBq 177-Lu-PSMA-617 in 
patients with mCRPC in a 6 weekly interval
A. Bräuer1, R. Seifert1, J. Gonzalez1, A. Schrader2, M. Schäfers1, 
M. Bögemann2, K. Rahbar1; 1Department of Nuclear Medicine, 
University Hospital Muenster, Muenster, GERMANY, 2Department of 
Urology, University Hospital Muenster, Muenster, GERMANY.

Background: Radioligand Therapy (RLT) using 177Lu-PSMA-617 
is generally well tolerated and shows respectable PSA re-
sponse rates and seems to prolong survival. Initially an inject-
ed dose of 6 GBq 177Lu-PSMA-617 at an 8 weekly interval was 
recommended. The aim of this study was to evaluate response 
and safety of a shortened cycle interval combined with slight-
ly elevated therapeutic activity. Methods: A total number of 
30 patients with mCRPC were treated with approx. 7.4 GBq 
177Lu-PSMA-617 every 6 weeks (range 6.0 - 7.7 GBq). All patients 
had exhausted conventional therapeutic options (median age, 
67.6 years; range, 50.9 - 82.1). Data were analyzed with respect 
to response and safety according PCWG3 and common toxic-
ity criteria. Results: In median 7.2 GBq of 177Lu-PSMA-617 was 
injected every 6 weeks. In 23 cases at least 3 cycles of RLT were 
performed. In 7 patients no 3rd cycle was performed due to 
progression or death. A PSA decline of 50% or more occurred 
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in 17 (65%) patients out of 26 patients included in the analysis. 
Any PSA decline occurred in 19 patients (73%). The estimated 
median survival was not reached. Compared to previously pub-
lished data, patients treated with shorter intervals and higher 
doses had a greater chance to reach a relevant PSA decline 
of more than 50% (65% compared to 50%). The rate for any 
PSA decline was nearly equal (73% compared to 75%). There 
were no acute severe Adverse Events (CTCAE °3/°4) in account 
of blood system disorders (Hemoglobin, Platelet count, White 
blood cell) detected. Conclusions: Preliminary results from 30 
patients show that shorter therapy intervals combined with 
slightly elevated doses may be more effective with respect to 
relevant PSA decline. Regarding acute severe Adverse Events 
toxicity is not elevated. The median overall survival was not 
reached. 

OP-392
De novo Radioligand Therapy using Lu-177 labelled PSMA 
Small Molecules in Patients with Metastatic Prostate 
Cancer
H. R. Kulkarni, J. Zhang, A. Singh, T. Langbein, C. Schuchardt, R. 
P. Baum; THERANOSTICS Center for Molecular Radiotherapy and 
Molecular Imaging, Bad Berka, GERMANY.

Purpose: The aim of this study was to evaluate the efficacy 
of very early Lu-177 prostate specific membrane antigen 
(PSMA) targeted radioligand therapy (PRLT) in patients with 
castration-naïve metastatic prostate cancer (mPC). Methods: 
A retrospective cohort of 11 castration-naïve patients (age 50-
80 y, mean age 68 ± 9.7 y) treated with Lu-177 labelled PSMA 
small molecules, was analyzed prospectively. The patients with 
histologically confirmed mPC had undergone prostatectomy, 
only prostate biopsy (for diagnostic confirmation) or radiation 
therapy, but no androgen deprivation therapy or orchiectomy. 
Molecular response was evaluated by Ga-68 PSMA PET/CT ac-
cording to European Organization for Research and Treatment 
of Cancer (EORTC) criteria, and morphological response on CT/
MRI according to Response Evaluation Criteria in Solid Tumors 
(RECIST 1.1). Imaging was performed prior to each PRLT cycle 
and for restaging. Disease Control Rate (DCR) was defined as 
complete remission (CR), partial remission (PR) and stable dis-
ease (SD). Best objective response rate (ORR) was defined as CR 
and PR. Results: The median follow-up time was 21.7 months 
(range 10.9-40.8 months). Based on EORTC criteria, DCR at 3 
months (2.6 ± 0.7 m) post-PRLT was 90.9 %, including CR in 
1/11 (9.0 %), PR in 6/11 (54.5 %) and SD in 3/11 patients (27.5 
%). Best ORR was 63.5 %. By RECIST, DCR at 3 months (2.8 ± 0.9 
m) post-PRLT was 100 %, encompassing CR in 1/11 (9.0 %), PR 
in 4/11 (36.5 %) and SD in 6/11 patients (54.5%). Best ORR was 
45.5 %. The median PFS based on EORTC criteria and RECIST 
was 30.9 months. All of the 11 patients (100 %) demonstrat-
ed reduction in PSA. Decline in PSA by more than 50% was 
seen in 9/11 (82 %) patients. The median PSA-PFS was 20.0 
months. Patients tolerated PRLT extremely well, no CTCAE 
grade 3-4 toxicity was observed. Conclusion: De novo PSMA 
radioligand therapy is feasible, safe and effective in metastatic 
prostate cancer. Early introduction of PRLT, probably in combi-

nation with androgen deprivation therapy, might provide an 
additional beneficial effect and further prospective random-
ized controlled studies are warranted to establish its place in 
the management of mPC.

OP-393
Discrete evaluation of multi-cycle Lu-177-PSMA-617-
therapy effects on bone versus lymph node metastases in 
patients with metastasized castrationresistant prostate 
cancer (mCRPC)
P. A. Taeger, J. Hammes, M. Hohberg, M. Wild, K. Schomäcker, C. 
Kobe, D. Pfister, A. Heidenreich, M. Dietlein, M. Schmidt, A. Drzezga; 
University Clinic Cologne, Cologne, GERMANY.

Purpose: The objective of this study was to separately evaluate 
the specific effects of Lu-177-PSMA-617-therapy on lymphat-
ic (LM) and osseous metastases (OM) in patients with mCRPC. 
Methods: 20 patients with mCRPC (average values for age: 73.1 
years, Gleason-Score: 8.1, disease duration: 6.6 years) underwent 
up to 3 cycles of PSMA therapy in our clinic and received Ga-68-
PSMA-PET/CT scans (PET-Scan) before, during and after therapy. 
a) The response of LM was evaluated according to RECIST 1.1. 
PSMA-positive lesions with a diameter of > 1.0 centimeters were 
used as target-lesions, the SUVmax of all PSMA-positive LM was 
determined. b) To evaluate the OM load, we used the automat-
ed quantification tool ‘EBONI’. It determines total PSMA-positive 
OM volume, SUVmean, SUVmax and number of OM. Patients 
were divided into 3 groups: PSA-Responder (PSAR)= decrease 
of ≥50%, PSANonresponder (PSAN)= increase of ≥20 % and sta-
ble (PSAS) with PSA levels in between. Results: 9 patients were 
PSAR, 4 PSAS and 7 PSAN. All patients showed OM, 11 showed 
LM suitable for RECIST evaluation (5 PSAR, 3 PSAS, 3 PSAN). 1.) 
SUVmax declined (avg. -22%, p<0.01) in most OM, total PS-
MA-positive OM volume increased in most cases, even after 3 
cycles (avg. + 150%, p<0.01). 2.) SUVmax decreased in LM on 
avg. by 49.9% (p<0.01). Diameters of LM decreased on avg. by 
17.4% (p<0.05). According to RECIST-criteria, this decrease qual-
ified for therapy response in 15% of patients (3 PSAR) and for 
stable disease in 35% of patients. In 5 patients new LM emerged 
during therapy despite showing SUV-response. 3.) PSA-response 
did not allow to differentiate between therapy responders and 
non-responders in terms of PSMA-uptake, tumor diameter or 
volume. Conclusion: Lu-PSMA-therapy shows therapeutic ef-
fect on the viability of OM (in terms of max. PSMA-expression) in 
most cases, however without completely preventing expansion 
of metastatic disease. Regarding LM, PSMA-therapy appears to 
result in more distinct regression in size and SUVmax. However 
25% of patients showed new LM despite response of existing 
lesions. RECIST-criteria for response and stable disease were met 
in 55% of cases with LM. Furthermore, therapy effects on SUV, 
affected bone volume and lymph node diameters were most-
ly independent of PSA response, also questioning the value of 
PSA-monitoring as a suitable response parameter. Generally 
these findings imply a complex therapeutic response to Lu-PS-
MA therapy which depends on the pattern of metastatic disease 
and requires a differentiated monitoring strategy, ideally involv-
ing PSMA-PET.
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OP-394
Clinical Outcomes Of 177Lu-PSMA Radioligand Therapy 
In Taxane Chemotherapy Pretreated And Taxane 
Chemotherapy Naive Patients With Metastatic Castration 
Resistant Prostate Cancer
T. W. Barber1,2, A. Singh3,4, H. R. Kulkarni3, K. Niepsch3, B. Billah5, R. 
P. Baum3; 1Department of Nuclear Medicine and PET, The Alfred 
Hospital, Melbourne, AUSTRALIA, 2Department of Medicine, 
Monash University, Alfred Hospital Campus, Melbourne, 
AUSTRALIA, 3Theranostics Center for Molecular Radiotherapy 
and Molecular Imaging, Zentralklinik, Bad Berka, GERMANY, 
4GROW - School for Oncology and Developmental Biology, 
Maastricht University, Maastricht, NETHERLANDS, 5Department of 
Epidemiology and Preventive Medicine, Monash University, Alfred 
Hospital Campus, Melbourne, AUSTRALIA.

Purpose: To evaluate clinical outcomes of 177Lu-labelled pros-
tate-specific membrane antigen radioligand therapy (177Lu-
PRLT) in taxane chemotherapy pretreated (T-pretreated) and 
taxane chemotherapy naïve (T-naïve) patients with metastatic 
castration resistant prostate cancer (mCRPC). Subjects and 
Methods: A retrospective analysis was performed on 167 
patients with mCRPC who underwent 177Lu-PRLT between 
March-2013 and December-2016. Patients were classified as ei-
ther T-pretreated or T-naïve depending on whether they had re-
ceived taxane based chemotherapy prior to 177Lu-PRLT. Clinical 
outcome for T-pretreated and T-naïve patients was assessed by 
overall survival (OS), radiographic progression free survival (rPFS) 
and prostate-specific antigen (PSA) response rate. Univariate 
and multivariable analyses were performed for both T-pretreat-
ed and T-naïve patients to determine predictors of outcome. 
Toxicity was categorised by the common toxicity criteria for 
adverse events (version 4.03) and compared between the two 
groups. Results: Of the 167 patients treated with 177Lu-PRLT, 83 
were T-pretreated and 84 were T-naïve. At baseline, T-pretreated 
patients had overall poorer performance status, a higher prev-
alence of bone metastases, higher PSA levels, lower haemoglo-
bin levels and higher ALP levels compared to T-naïve patients. 
Median OS was 10.7 months (95%CI: 7.9-13.5 months) for T-pre-
treated patients and 27.1 months (95%CI: 18.4-35.8 months) for 
T-naïve patients (p<0.001). Median rPFS was 6.0 months (95%CI: 
3.2-8.8 months) for T-pretreated patients and 8.8 months 
(95%CI: 7.1-10.6 months) for T-naïve patients (p=0.003). PSA re-
sponse assessment was evaluable in 132 patients and seen in 
25/62 (40%) T-pretreated patients and 40/70 (57%) T-naïve pa-
tients (p=0.054). Significant determinates of OS in multivariable 
analysis for T-pretreated patients were poorer performance sta-
tus (HR=2.71, 95%CI: 1.22-6.03), higher cumulative administered 
activity (HR=0.37, 95%CI: 0.20-0.69) and lower baseline haemo-
globin (HR=2.76: 95%CI: 1.11-6.89). Higher baseline ALP was the 
only significant determinate of OS in multivariable analysis for 
T-naïve patients (HR=11.7: 95% CI: 2.92-47.15). Overall 177Lu-PRLT 
was safe with minimal adverse effects evident during follow-up 
including grade 3 or 4 anaemia, leukopenia, thrombocytope-
nia and nephrotoxicity in an additional 5%, 2%, 2% and 0% of 
T-pretreated patients and 1%, 0%, 1% and 1% of T-naïve patients 
respectively. Conclusion: 177Lu-PRLT is a promising treatment in 

mCRPC with favourable outcomes and minimal associated tox-
icity observed in both T-naive and T-pretreated patients.

OP-395
177Lu-labeled PSMA-617 radioligand therapy for 
metastatic castration-resistant prostate cancer: which pre-
treatment parameters would predict response?
I. Sandler1, R. Leibowitz-Amit2, M. Smechov1, E. Goshen1, A. 
Malki1, Y. Eshet1, R. Berger2, S. Ben-Haim1; 1Department of Nuclear 
Medicine, Chaim Sheba Medical Center, Tel Hashomer, Ramat Gan, 
ISRAEL, 2Oncology Institute, Sheba Medical Center, Tel Hashomer, 
Ramat Gan, ISRAEL.

Purpose: 177Lu-labeled PSMA-617 is a promising new thera-
peutic agent for radioligand therapy (RLT) as part of a theranos-
tic approach for metastatic castration-resistant prostate cancer 
(mCRPC). Our aim was to find pre-treatment parameters that 
would predict a therapeutic response after the first treatment 
and define the most eligible patient for PSMA-RLT. Materials & 
Methods: In a retrospective single center study, we enrolled be-
tween January 2017 and February 2018, 20 mCRPC men (mean 
age 75 years, range 57-91) who were referred to first RLT cycle. 
All patients presented distant metastases and progressive dis-
ease with no other therapeutic options. All were ECOG≤2 per-
formance score and treated with mean and median of 6 GBq. 
68Ga-PSMA-11 PET/CT was preformed up to 6 weeks before 
RLT and showed PSMA avid disease in all patients, including 
bone lesions (n=20), loco-regional/distant adenopathies (n=9), 
prostate/prostate bed uptake (n=8), liver disease (n=5), adrenal 
(n=3) and lung, brain, peritoneal and penis involvement (n=2). 
SUVmax and SUVmean were determined using region of inter-
est for cancer lesions, physiologic uptake in liver, kidney, spleen, 
salivary and lacrimal glands as well as background and bladder 
radioactive urine. Complete blood counts, Gleason Score, PSA 
at cancer diagnosis and pre-RLT, renal and liver function assess-
ments, disease location, C-reactive protein, Lactate dehydroge-
nase, Alkaline phosphatase (ALK), previous therapies, time from 
diagnosis to RLT and SUVs were included in the analysis (mean 
values for responders vs refractory were calculated, as well as p, 
AUC and cut-off values). Patients with PSA reduction two month 
after RLT associated with pain improvement were classified as 
responders. Results: Ten of 20 (50%) patients showed PSA re-
duction two month after therapy within 7 (35%) had more than 
50% reduction. All responders reported pain improvement. Sig-
nificant pre-RLT parameters to predict response were lower ALK 
values (mean 107.4 vs 251.2 IU/L, p=0.01, AUC 0.82, cutoff 210), 
lower platelets count (mean 219 vs 319 K/microL, p=0.02, AUC 
0.8, cutoff 310) and high SUVmean of radioactive urine in the 
bladder (mean 22.9 vs 7.7, p=0.027, AUC 0.82, cutoff 17). Bone 
marrow involvement on 68Ga-PSMA-PET was associated with 
worse prognosis (p=0.06) and was correlated to high ALK values. 
Conclusions: 177Lu-labeled PSMA-617 RLT is a promising ther-
apy option for mCRPC. Present study showed response in 50% 
of patients after one cycle of therapy. Lower ALK and platelets 
values as well as higher bladder urine SUVmean were associated 
with response. Future prospective studies are warranted to elu-
cidate the survival benefit of therapy.
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OP-396
177Lu-DKFZ-PSMA-617 Therapy In Metastatic Castration 
Resistant Prostate Cancer: Safety, Efficacy And Quality Of 
Life Assessment
M. P. Yadav, S. Ballal, M. Tripathi, N. A. Damle, R. K. Sahoo, C. Bal; All 
India Institute of Medical Sciences, New Delhi, INDIA.

Purpose: The objective of this study was to evaluate the efficacy 
and safety of a novel theranostic agent, 177Lu-DKFZ-PSMA-617 
therapy in metastatic castration resistant prostate cancer 
(mCRPC). Subjects & Methods: 72 mCRPC patients with pro-
gressive disease despite second line hormonal therapy and/or 
Docetaxel chemotherapy were recruited for the study. All pa-
tients underwent diagnostic 68Ga-PSMA-HBED-CCPET/CT, prior 
to inclusion for therapy. Included patients underwent quarterly 
177Lu-DKFZ-PSMA- 617 therapy. Hematological, kidney function, 
liver function tests and serum PSA levels were recorded before 
and after every therapy at 2 weeks, 4 weeks and 2 month inter-
vals. Biochemical response was assessed using trend in serum 
PSA levels. Metabolic response was assessed by PERCIST 1 cri-
teria. Clinical response was assessed by visual analogue score 
(VASmax) analgesic score (AS), Karanofskys performance status 
(KPS) and Toxicity and response criteria of the Eastern Coopera-
tive Oncology Group (ECOG) criteria. Results: The mean age of 
patients was 65.6±10.2 years (range: 30-83 years). The mean ac-
tivity administered was 8330 ± 5106 MBq with a median of 3 cy-
cles. There was a decline in the mean serum PSA levels from the 
baseline (baseline: 312.12 ng/ml, post 1st cycle therapy: 180 ng/
ml). Based on biochemical response criteria 7/72 (9.7%), 20/72 
(27.7%), 18/72 (25%), and 27/72 (37.5%) had near complete re-
sponse (CR), partial response (PR), stable disease (SD) and pro-
gressive disease (PD), respectively. Metabolic response revealed 
6/34 (17.6%) patients with near CR, 12/34 (35.2%) patients with 
PR, 6/34 (17.6%) patients with SD, mixed response in 2/34 (5.8%) 
and 8/34 (23.5%) with PD. The mean VASmax score decreased 
from 7.8 to 3.3. The mean analgesic score reduced from 3 to 1 
after therapy. The mean KPS score improved from 40 to 70 after 
therapies. The mean ECOG performance status improved from 
3 to 2 after therapy. Seven patients experienced grade I and 
grade II hemoglobin toxicity which was transient. Conclusion: 
177Lu-DKFZ-PSMA-617 radionuclide therapy is a safe and effec-
tive approach in the treatment of mCRPC patients.

OP-397
Initial clinical experience performing sialendoscopy for 
salivary glands protection for patients under 225Ac-PSMA-
617-RLT
H. Rathke1, C. Kratochwil2, R. Hohenberger3, F. Giesel2, F. 
Bruchertseifer4, P. Flechsig2, A. Morgenstern5, P. Plinkert6, U. 
Haberkorn7, O. Bulut8; 1Department of Nuclear Medicine, 
Heidelberg University Hospital, Heidelberg, GERMANY, 2Department 
of Nuclear Medicine, University Hospital Heidelberg, Heidelberg, 
GERMANY, 3Department of Otorhinolaryngology, Head and Neck 
Surgery (ORL-HNS) Heidelberg University Hospital., Heidelberg, 
GERMANY, 4Directorate for Nuclear Safety and Securety, Joint 
Research Center, Karlsruhe, GERMANY, 5Directorate for Nuclear 
Safety and Security, Joint Research Center, Karlsruhe, GERMANY, 

6Department of Otorhinolaryngology, Head and Neck Surgery, SLK 
Klinikum Am Gesundbrunnen, Heilbronn, Germany, Heidelberg, 
GERMANY, 7Department of Nuclear Medicine, University Hospital 
Heidelberg; Cooperation Unit Nuclear Medicine, German Cancer 
Research Center (DKFZ), Heidelberg, Heidelberg, GERMANY, 
8Department of Otorhinolaryngology, Head and Neck Surgery, SLK 
Klinikum Am Gesundbrunnen, Heilbronn, Germany, Heilbronn, 
GERMANY.

Purpose: Main side effect of prostate-specific membrane an-
tigene targeting alpha-therapy (PSMA-TAT) is the dry-mouth-
syndrome. Inflammations of the parotic glands and consecutive 
reduced salivation function were already reported for patients 
after radioiodine therapy. Beneficial effects of steroids for radia-
tion inflammation to tissue are well known. Thus, sialendoscopy 
and injection of steroids (prednisone) were performed before or 
after 225Ac-PSMA-617-TAT to reduce inflammation effects in the 
salivary glands and prevent xerostomia. Methods: Eleven male 
patients with metastatic castration-resistant prostate cancer 
(mCRPC) and a mean age of 68.5 years (range 58-80 y) underwent 
sialendoscopy and steroid injection before or after application of 
225Ac-PSMA-617-TAT for every cycle. Sialendoscopy and steroid 
injection was performed by an ENT senior physician. Quality of 
life assessment was evaluated using a standardized report form. 
Results: In all 11 patients both parotid- and both submandibular 
glands were affected due to radiation sialadenitis and sialendo-
scopic treatment applied. Patients treated with sialendoscopy 
showed a significant improvement in health related quality of 
life (HRQOL) measurements regarding the XQ and XI. After si-
alendoscopy the XQ score decreased significantly from 77.7 ± 
13.6 to 42.7 ± 14.8 (p=0.003) and the XI score decreased from 
44.5 ±6.9 to 25.8 ±12.8 (p=0003). Due to our limited number of 
patients we only describe tendencies. We did not experience any 
complications after sialendoscopy. Conclusion: Sialendoscopy 
and steroid injection had beneficial effects to the salivation func-
tion and quality of life for patients under 225Ac-PSMA-617-RLT. 
However, even with sialadenoscopic support after multiple cy-
cles of TAT, salivary gland function was reduced and xerostomia 
was present. Therefore not only the inflammation but also the 
direct radiation is causative for the dry mouth. Further research is 
necessary to cope the main side effect of PSMA-TAT.

OP-398
A new clinical setting: 68Ga-PSMA PET/CT after Radium-
223-Dichloride as therapy assessment and selection for 
PSMA-RLT
P. Ghedini1, E. Lodi Rizzini1, G. Lima1, F. Monari2, A. Morganti2, F. 
Massari3, A. Ardizzoni3, P. Castellucci1, C. Kratochwil4, U. Haberkorn4, 
S. Fanti1; 1Metropolitan Nuclear Medicine, S. Orsola-Malpighi 
Hospital, University of Bologna, Bologna, ITALY, 2Radiotherapy 
Unit, S. Orsola-Malpighi Hospital, Bologna, ITALY, 3Oncology Unit, 
S. Orsola-Malpighi Hospital, University of Bologna, Bologna, 
ITALY, 4Universität Heidelberg · Department of Nuclear Medicine, 
Heidelberg, GERMANY.

Aim: our purpose was to investigate the role 68Ga-PSMA PET/CT 
in the management of patient treated with Radium-223-Dichlo-
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ride (223Ra), to assess response and to select patients potentially 
eligible for PSMA-RLT. Material and Methods: 60 patients are 
currently in follow up in our Hospital, after completing 6 223Ra 
therapy. Among these 60 patients, we have retrospectively en-
rolled 12 patients (age mean 74.3 yr, range 59-79) with these 
inclusion criteria: 1) 6 cycles treatment with Radium-223-Di-
chloride; 2) 68Ga-PSMA PET/CT performed after 6th cycle of 223Ra 
(range 1-6 months after therapy) with clinical evidence of dis-
ease progression. 68Ga-PSMA PET/CT before treatment was also 
performed in 4/12 patients. Clinical and laboratory follow-up 
were performed for all the patients once a month. PSA and Alka-
line Phosphatase (ALP) trend were evaluated during follow up. 
Our patients were divided in two subgroups: patients with other 
therapeutic options according to EAU Guidelines 2017 (Group 
A), or patients without any suggested therapy after 223Ra (Group 
B). Results: Among the 60 patients, median overall survival af-
ter 223-Ra treatment was 21.2 months (longer than Alsympca 
Study). 68Ga-PSMA PET/CT performed after 223Ra demonstrated 
2/12 liver metastases, 6/12 Ln progression. Bone Progression 
was observed in all patients, without significative bone marrow 
rebound or flare. Pre-Therapy PSMA PET/CT did not increased 
or facilitate therapy assessment. Patients in group A were 7: 3 
treated with Enzalutamide and 4 with CHT after 223Ra. Patients 
in group B were 4, eligible only for compassionate experimen-
tal PSMA-RLT: 2 Patients were treated with 225-Actinium-PSMA 
with complete or partial response; 3 Patients are scheduled for 
177Lutetium-PSMA (2) and 225Actinium-PSMA (1). Conclusion: 
patients after 223Ra treatment represent a new clinical setting for 
their longer overall survival, with a different sequence of therapy 
before 223Ra, but fewer therapeutic options after 223Ra treatment. 
68Ga-PSMA PET/CT was an useful tool for therapy assessment 
and detection of bone/visceral metastases. Therefore 68Ga-PSMA 
PET/CT is an option for patients with advanced state of disease, 
eligible only for possible experimental PSMA-RLT. In our small 
group of patients alpha emitter-PSMA-RLT was the best option 
chosen, because of the diffuse bone marrow infiltration that is 
a common finding in this particular clinical setting. Limitations 
of our study are the limited number of patients evaluated with 
PSMA and eventually treated with PSMA-RLT.
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OP-399
Comparison between the 7th and 8th edition of the AJCC 
TNM staging system for differentiated thyroid cancer and 
clinical and prognostic impact: a single center experience.
M. Bertoli1, D. Albano2, M. Bonacina2, R. Durmo2, A. Mazzoletti2, 
E. Cerudelli2, M. Gazzilli2, F. Dondi2, G. Bosio1, R. Giubbini2,1, F. 
Bertagna2,1; 1ASST Spedali Civili di Brescia, Brescia, ITALY, 2Università 
degli Studi di Brescia, Brescia, ITALY.

Aim: Aim of our study was to compare patients with differenti-
ated thyroid cancer (DTC) previously treated with total thyroid-

ectomy and radioiodine (RAI) therapy before and after restaging 
according to 8th AJCC TNM staging system by disease out-
comes. Methods: We have retrospectively evaluated 981 DTC 
patients who underwent total thyroidectomy and RAI therapy 
from January 1997 to December 2003 in our department. We 
declassified them according to the 8th TNM/AJCC edition and 
compared with the 7th edition focus on the main clinical fea-
tures and disease outcome. Results: Using the 8th edition, pa-
tients classified as T1 or T2 passed from 634 to 843 and patients 
classified as T3 from 319 to 122. Considering patients classified 
as T1-T2 according to 8th edition, T1-T2 according to 7th edition 
and T3 according to 8th edition, we didn’t find any statistically 
significant difference in terms of first dose of RAI administrat-
ed, median age, gender and antithyroglobulin levels before RAI 
(p>0,05). Instead, the total number of RAI treatments (p<0,01), 
Tg level at ablation (p<0,01) and disease free survival (p<0,05) 
were significantly different in T1-T2 group according to 8th edi-
tion than T1-T2 according to 7th edition. These evidences was 
not confirmed comparing T1-T2 acc. 8th edition and T3 accord-
ing to 8th edition (p> 0.05). When switched to the 8th edition, 
947 patients were classified as stage I or stage II compared to 
710 according to 7th edition. Among these two groups no sta-
tistically significant difference were found in first dose of RAI, 
median age, distribution of sex, antithyroglobulin levels before 
RAI, total numbers of RAIs, Tg levels before RAI and disease free 
survival. Conclusions: With the 8th AJCC TNM staging system, a 
significant number of patients have been downstaged despite 
patients classified as T1-T2 with this new classification seem to 
have a similar behavior and outcome compared to T3. Moreover 
T1-T2 according to 8th edition look like more aggressive and with 
worse prognosis than T1-T2 according to 7th edition. In our opin-
ion RAI therapy should be still consider in this group of patients.

OP-400
Is low-dose radioiodine treatment sufficient for a 
successful remnant tissue ablation in low-moderate risk 
thyroid cancer patients?
S. Razavi Khosroshahi, O. E. Şahin, L. Uslu Beşli, S. Sağer, S. 
Asa, E. Akgun, M. Demir, H. B. Sayman, I. Uslu, K. Sönmezoğlu; 
Istanbul University, Cerrahpaşa Medical Faculty, Nuclear Medicine 
Department, Istanbul, TURKEY.

Introduction: The American Thyroid Association (ATA) 2015 
guideline recommends low-dose radioactive iodine (RAI) ther-
apy in low and moderate risk groups. The aim of our study is 
to evaluate the ablation success of LD RAI treatment. Subjects 
& Methods: Low and moderate risk well differentiated thyroid 
cancer (WDTC) patients who received ablation therapy be-
tween December 2014 and August 2016 were included in the 
study. The patients were divided into two groups according to 
RAI activity given (high-dose (HD) group: 100 mCi RAI and low-
dose (LD) group: ≤50 mCi RAI). TSH, thyroglobulin (Tg) and An-
ti-Tg values before and 6 months after RAI ablation and 5 mCi 
whole body scintigraphy (WBS) after 6 months were recorded. 
Patients with negative 5 mCi WBS and Tg<2 ng/dl at 6 months 
were accepted as successfully ablated. For the patients who 
were not ablated at the first RAI, ablation success was assessed 
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in the second and higher RAI treatments. Chi-square test and 
student’s t test were applied using SPSS program. Results: 206 
patients (100 LD and 106 HD group) were involved in the study. 
The failure rates were 21% in LD group and 10.4% in HD group 
(p <0.05). Although there were more patients with unsuccessful 
ablation after 30 mCi RAI compared to those with 50 mCi RAI, 
the difference was not statistically significant. 81% of LD group 
patients with ablation failure had remnant tissue uptake on 5 
mCi WBS. Whereas only 55% of HD group patients had remnant 
uptake on 5mCi RAI WBS. In patients with elevated Tg values 
(>2 ng/dl) at 6 months post-RAI, only 37.5% achieved success-
ful ablation in the second RAI, while in patients with remnant 
uptake on 5mCi WBS at 6 months this rate was 80% (p<0.05). 
There was no evidence of recurrence in the follow-up of ab-
lated patients. When considering the second ablation dose of 
patients, only a mean 6.5% cost increase was detected in the 
HD group, while the total hospitalization days were reduced in 
HD group. Conclusions: The ATA 2015 guideline states that LD 
RAI ablation therapy may be applied in low and moderate risk 
WDTC patients. In our study, increased rate of ablation failure 
was observed in LD group compared to HD group. This causes 
repetitive RAI treatments in non-ablated patients, which causes 
increased duration of hospitalization. For this reason, we recom-
mend LD RAI treatment only in selected cases after performing 
cost-benefit analysis.

OP-401
Dosimetry in Radiometabolic Therapy for Differentiated 
Thyroid Cancer; could relationship between dosimetric 
value and clinical parameters address the patient 
management?
G. Rossi1, L. Scaccia2, G. Busonero3, C. Bartolozzi1, F. Capoccetti3, 
M. Camarda1, P. D’Avenia1, N. Gasparrini1, E. Di Nicola1, A. Dente1, 
S. Fattori1; 1Medical Physic Unit, Macerata Hospital, Macerata, 
ITALY, 2Department of Economics and Law, university of Macerata, 
Macerata, ITALY, 3Nuclear Medicine Unit, Macerata Hospital, 
Macerata, ITALY.

Purpose: The aim of this work is to address the use of dosim-
etry pre and during therapy for the Red Marrow (RM) and for 
the Whole Body (WB) in Differentiated Thyroid Cancer (DTC) 
and to focalize the relationship between clinical parameters 
and dosimetric results. Methods and materials: We enrolled in 
dosimetry 120 patients (139 dosimetries) with DTC from March 
2012 to December 2017. We make double dosimetric studies 
(PreTherapy PreT and Post Therapy PosT) Some patients under-
went multiple treatment and dosimetries. We consider a total of 
98 double dosimetries with complete clinical data and follow 
up. In PreT we administer 19 MBq trace activity of 131I, collect-
ing serial Blood samples and WB counts according to the AIFM 
Italian dosimetric protocoland EANM SOP. In PosT we administer 
a range of 1019-9342 MBq, mean 6253 MBq, median 6208 MBq.
With a regression analysis we studies the prediction capability of 
residence times (tau) and mGy/MBq of RM and WB before treat-
ment respect to the post therapy ones (Graph 1). We moreover 
consider a multivariate multiple regression model to consider in 
the variability the clinical values such as sex, age, histology and 

variant, multifocality, bilaterality, biochemical and hormonal as-
sessment of thyroid (Tsh Ipo, Tg Ipo, FT4), staging and presence 
of another tumour. Results: All the variables pre-treatment have 
a significant role in explaining the levels of the corresponding 
variables post-treatment (Figure 1). For all the variables, a PRE 
unitary increase determines a much smaller increase in post 
values (from 0.3 to 0.5). When considering all the variables as 
possible predictors (Table 1), none of them seems to have an 
effect on WBposttau, apart from WBpretau. For RMposttau, in-
stead, we found correlation with RMpretau, WBpretau, age and 
the presence of another tumour. Concerning WBpostmGyMBq 
and RMpostmGyMBq, both appear to be reduced for N1b stag-
ing; WBpostmGyMBq reduced for advanced tumours and in-
creased for large values of WBpretau. RMpostmGyMBq increas-
es with age and RMpretau. A large parte of the total variability 
of WBpostmGyMBq and RMpostmGyMBq remains unexplained 
Conclusion: Dosimetry connected with clinical values could 
be a useful tool to help in patient management. Moreover the 
next step is to follow up considering all these variables to have a 
more complete, safe and effective therapeutic approach.

OP-402
Shifting paradigms in the management of pediatric 
differentiated thyroid cancer from static to dynamic risk 
stratification: a step forward toward precision medicine
S. Ebrahim Ajdari1, B. Shafiei1, M. Motazedian2, M. Qutbi1, P. 
Esmaeilzadeh3, I. Neshandar Asli1, H. Javadi4, M. Assadi5; 1Shahid 
Beheshti University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Shiraz Central Hospital, Shiraz, IRAN, ISLAMIC 
REPUBLIC OF, 3Urmia University of Medical Sciences, Urmia, IRAN, 
ISLAMIC REPUBLIC OF, 4Golestan University of Medical Sciences 
(GUOMS), Golestan, IRAN, ISLAMIC REPUBLIC OF, 5Bushehr 
University of Medical Sciences, Bushehr, IRAN, ISLAMIC REPUBLIC 
OF.

Introduction: This study aimed to assess the usefulness of a 
risk-adopted management system known as dynamic risk strat-
ification (DRS) in comparison with the American (ATA) and Eu-
ropean Thyroid Associations’ (ETA) risk classifications in the man-
agement of pediatric patients with differentiated thyroid cancer 
(DTC). Materials and Methods: The current study included 50 
pediatric patients with DTC who were treated with total or near 
total thyroidectomy and radioiodine ablation whose risk assess-
ment was initially defined according to the ATA and ETA guide-
lines. During the two years after initial treatment, patients were 
reclassified according to their DRS. Three other risk stratification 
systems: MASIC, AGES, and AMES were also compared with the 
final outcome. Results: The study showed that the ability of the 
DRS system to predict the final outcome was superior to that of 
the ATA and ETA guidelines. The observed variance in predict-
ing final outcome was 2.3% for ETA, 14.8% for ATA, and 83.4% 
for DRS. The other three risk stratification systems, MASIC, AGES, 
and AMES, were found not to be applicable in the pediatric sub-
group. In intermediate/high-risk patients, according to the ATA/
ETA guidelines, an excellent response to initial therapy resulted 
in a noteworthy reduction (about 40%) for detection of structur-
al disease at the time of final follow-up. The risk of structural dis-
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ease at the time of final follow-up was significantly higher in the 
structural incomplete response group (HR = 23.34, P = 0.00) and 
biochemical incomplete response group (HR = 13.83, P = 0.03) 
than in the excellent response group. Conclusion: The data 
documented the signifying of re-stratifying pediatric patients 
with DTC on the basis of the findings obtained at the time of or 
after their initial therapy (total thyroidectomy and radioiodine 
ablation), predominantly in the intermediate/high-risk patients. 
In addition, DRS helped to better modulate the later follow-up, 
excluding a large number of intermediate/high risk patients 
from needless intensive workups, allowing personalization of 
follow-up management.

OP-403
Recombinant human thyrotropin vs thyroid withdrawal in 
radioactive iodine therapy of pN1 thyroid cancer patients: 
a large multicenter retrospective, non inferiority matched 
cohort study
L. Leenhardt1, S. Leboulleux2, C. Bournaud3, S. Zerdoud4, C. 
Schvartz5, R. Ciappuccini6, A. Kelly7, O. Morel8, I. Dygai Cochet9, 
D. Rusu10, C. N. Chougnet11, G. Lion12, M. Eberlé Pouzeratte13, B. 
Catargi14, M. Kabir-Ahmadi15, E. Le Peillet Feuillet15, D. Taieb16; 
1Hopital universitaire La Pitié Salpétrière, Paris, FRANCE, 2Gustave 
Roussy Institute, Villejuif, FRANCE, 3Hospices Civils de Lyon, Bron, 
FRANCE, 4Institut universitaire du cancer, Toulouse, FRANCE, 5Jean 
Godinot Centre, Reims, FRANCE, 6François Baclesse Centre, Caen, 
FRANCE, 7Jean Perrin Centre, Clermont Ferrand, FRANCE, 8Paul 
Papin Centre, Angers, FRANCE, 9Georges François Leclerc Centre, 
Dijon, FRANCE, 10René Gauducheau Centre, Nantes, FRANCE, 
11Saint Louis Hospital, Paris, FRANCE, 12CHRU de Lille, Lille, FRANCE, 
13Montpellier Cancer Institute, Montpellier, FRANCE, 14St André 
Hospital, Bordeaux, FRANCE, 15Sanofi Genzyme, St Germain en 
Laye, FRANCE, 16La Timone Hospital, Marseille, FRANCE.

Context: Recombinant human thyrotropin (rhTSH) has been 
shown to be as effective as thyroid hormone withdrawal (THW) 
in the preparation for radioactive iodine (RAI) therapy in differ-
entiated thyroid cancer (DTC) patients without distant metas-
tasis, including patients with locoregional nodal metastatic dis-
ease (N1 DTC). However, there is lack of consensus regarding 
the degree of nodal involvement which optimally responds to 
rhTSH stimulated ablation. Objectives: The primary objective of 
the study was to demonstrate non-inferiority of rhTSH vs. THW 
in terms of disease-free status (basal ultrasensitive Tg < 0.2 ng/
mL and/or stimulated-Tg ≤1 ng/mL, absence of TgAb and nor-
mal neck US) at the first follow-up control performed at 6-18 
months post RAI therapy in the real-life setting in pT1-3,N1,M0 
DTC. Other objectives included identification of prognostic fac-
tors for disease status and description of clinical and biological 
medium-term outcomes. Design, patients: This was a French 
multicenter retrospective, matched cohort study. Groups were 
matched in each participating center according to the age 
(<45 vs. ≥45 years), number of metastatic locoregional nodes 
(≤5 vs. >5 LN) and stage of tumour (pT1-T2 vs. pT3 according 
to pTNM 2010). Results: The cohort consisted of 404 pT1-T3 
thyroid cancer patients with locoregional lymph node metas-
tases and no evidence of distant metastasis at the time of RAI 

therapy, prepared with either rhTSH stimulation (n=205) or THW 
(n=199). Cumulative RAI administrated activities were 3.7 ± 0.5 
GBq and 3.3 ± 1.0 in the THW or rhTSH arms, respectively. Most 
patients had 5 LN or less (90.7% in rhTSH, and 91.9% in THW). 
At the first follow-up control, disease-free patients rate was not 
inferior in the rhTSH group (75.1% [95% CI: 68.6; 80.9]) compared 
to the THW group (71.9% [95% CI: 65.1; 78.0]). Biochemical in-
complete response was observed in 10.2% and 14.6%, and 
structural incomplete response in 10.2% and 6.5%, in rhTSH 
and THW groups, respectively. The remaining cases were clas-
sified as undetermined response. At the last follow-up control 
(29.7 ± 20.7 in rhTSH group and 36.7 ± 23.8 months in the THW 
group), 83.5% (rhTSH group) and 81.5% (THW group) of patients 
achieved a complete remission status. This result was found not 
to be influenced by any of the known prognostic factors. Con-
clusions: rhTSH was non-inferior to THW for RAI therapy in our 
series of DTC patients staged pT1-T3/N1/M0 on disease free sta-
tus outcome both at the first control at 6-18 months and on a 
medium-term basis.

OP-404
Effects of the updated TNM staging in differentiated 
thyroid cancer: does microscopic extrathyroidal extension 
affect the ablation success in patients with newly 
diagnosed DTC
F. Ahmaddy1, H. Ilhan1, D. Wacker1, M. Unterrainer1, P. Bartenstein1, 
S. Lehner2, A. Todica1; 1Department of Nuclear Medicine LMU, 
Munich, GERMANY, 2Ambulatory Healthcare Center Dr. Neumaier 
& Colleagues, Radiology, Nuclear Medicine, Radiation Therapy, 
Regensburg, GERMANY.

Background: According to the updated UICC/AJCC TNM clas-
sification for differentiated thyroid cancer (DTC), the T-stage 
depends on the tumor size, whereas microscopic extrathy-
roidal extension (ETE) no longer affects T-stage. However, the 
impact of ETE on ablation success after radioiodine therapy 
remains unclear. We therefore compared response rates of pa-
tients initially classified as T1/T2 DTC without ETE (T1/2-ETE) 
with patients reclassified as T1/T2 DTC with ETE (T1/2+ETE). 
Methods: Patients formerly classified as pT3 DTC solely due 
to ETE were reclassified according to the updated 2017 UICC/
AJCC TNM criteria into patients with T1/T2+ETE. These patients 
were compared to a control group consisting of DTC patients 
classified as T1/T2-ETE according to the former and updated 
TNM classification. Patients were considered non-responders 
to radioiodine ablation after six months in case of persisting 
thyroglobulin (TG) ≥0.5 ng/ml, relevant iodine-uptake in diag-
nostic I-131 imaging and clinical need of re-therapy. Results: 
185 patients were re-classified as T1/2+ETE and compared to 
408 control patients classified as T1/2-ETE. Both groups were 
statistically indifferent in terms of age (48±16 vs. 47±14 years, 
p=n.s.), sex (female 71% vs. 73%, p=n.s.), tumor size (15.8±8.6 
mm vs. 15.5±9.1, p=n.s.) and TSH-stimulation by rhTSH at time 
of radioiodine ablation (40% vs. 47%, p=n.s.). T1/2+ETE showed 
a significantly higher rate of patients with N1-stage (49.2% vs. 
24.8%, p<0.05), R1-stage (15.7% vs. 7.6%, p<0.05) and higher 
I-131 activities (4929±2196 vs. 3537±1382 MBq, p<0.05). Irre-
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spective of ETE, non-responders were equally distributed in 
both groups (70/185 (37.8%) +ETE vs. 124/408 (30.4%) -ETE, 
p=n.s.). In the N0/NX subgroup non-responders were also 
equally distributed in both groups (22/94 (23.4%) +ETE vs. 
71/307 (23.1%) -ETE, p<0.05). The same was the case in the N1 
subgroup (48/91 (52.7%) +ETE vs. 53/101 (52.5%) -ETE, p<0.05), 
though with higher non-responder rates as compared to the 
N0/NX subgroup. Conclusion: Patients with ETE show a signifi-
cantly higher rate of lymph node metastases and R1-resections. 
The latter one probably due to the more challenging opera-
tion conditions.Ablation success is achieved irrespective of ETE, 
however, patients with lymph node metastases show higher 
non-responder rates. Presumably not the presence of ETE itself 
is a risk factor for being a non-responder, but the higher risk 
for systemic disease in this subgroup. An important confound-
er are the higher radioiodine activities used in the T1/2+ETE, 
which warrants further prospective investigation.

OP-405
Long Term Outcome Of Radioiodine Therapy In Hurthle 
Cell Carcinoma : Single Center Large Cohort Study
R. K. Gupta, S. Ballal, C. S. Bal; All India Institute of Medical Sciences, 
New Delhi, INDIA.

Purpose: It is generally believed that hurthle cell carcinoma(H-
CC) is an aggressive variant of differentiated thyroid can-
cer(DTC), and also tend not to take up radioiodine compared 
to other variants of DTC. This prospectively collected data that 
is retrospectively analyzed to evaluate the effectiveness of ra-
dioiodine in HCC. Subjects and Methods: This retrospective 
cohort study was conducted between 1996-2017 with a mean 
follow-up duration of 74.84 months(range: 12-226 months). All 
patients of HCC who had total thyroidectomy with/without 
nodal dissection, post-surgical I-131 remnant ablation/ther-
apy with a minimum follow-up of 12 months were included. 
Follow-up was done by (Diagnostic Whole Body Scan)Dx-WBS 
initially, and neck sonography, serum thyroglobulin(Tg) and 
anti-thyroglobulin(ATA) levels, subsequently. Results: From our 
institutional DTC patients’ data-base, 101/7411 (1.36 %) patients 
were presented with tissue diagnosis of HCC. However, 26 pa-
tients were excluded from the study for various reasons. In re-
maining 75 patients, 28 were males and 47 were females with 
mean age of 45.9±13.2y (range: 21-72y). At initial Dx-WBS, 64 
showed remnant thyroid tissue, 5 had regional lymph nodes, 1 
had distant metastasis, and 2 showed both lymph nodes and 
distant metastases. Interestingly, 3 patients in this series were 
not treated with I-131 as Dx-WBS showed no neck uptake or 
distant sites, and Tg and ATA were negative (surgically ablated) 
but just put on TSH-suppressive doses of thyroxine.The mean 
administered activity of I-131 at the initial presentation and its 
cumulative dose at the end of follow up were 42.8 (SD +/- 29.97)
mCi and 72.1(Median = 40) mCi, respectively. At first follow-up 
(6-8 months following RRA), 62/75 (82.6 %) were successfully 
ablated. Among 13/75 (17.4%) patients who did not achieve 
remission at first follow-up, six achieved remission on second 
administration, while 7 patients could not achieve remission 
at all (6-persistent disease and 1-progression in spite of repeat-

ed I-131 administrations). Among 68 (62+6 =68) patients who 
were successfully ablated, on follow-ups, 4 had recurrence (2 in 
thyroid bed; 1 in thyroid bed with regional lymph nodes; and 1 
presented with lung metastases). Among these 4, one patient 
with recurrence in thyroid bed, got ablated by further manage-
ment, but 3 showed persistent disease. Therefore, 65/75(86.6 %) 
HCC patients achieved complete remission with the help of ra-
dio-iodine with mean follow-up of 75-month. Conclusion: We 
conclude, radioiodine therapy is an effective treatment modali-
ty even in 87% of HCC, an aggressive variant of DTC, that is char-
acterized by an excellent long term remission rates.

OP-406
Impact of ATA 2015 in the management of Differentiated 
Thyroid Cancer patients, in a practical setting
S. Choudhury, A. Agrawal, S. Shah, A. Puranik, V. Rangarajan; Tata 
Memorial Hospital, Mumbai, INDIA.

Introduction: The American thyroid association (ATA) 2015 
guideline has introduced new histopathological parameters 
in the risk stratification (RS) of differentiated thyroid cancer 
(DTC) patients, introduced the concept of dynamic risk strati-
fication (DRS) and redefined the use of radio-active iodine (RAI) 
in treatment algorithm. The aim of this retrospective audit was 
to assess the practical implications of these modifications in 
management of DTC, in a tertiary care centre. Methods: In this 
retrospective study, 138 DTC patients (underwent total thyroid-
ectomy and RAI therapy) were risk stratified according to ATA 
2009 and 2015 guidelines. Percentage of patients changing RS, 
was calculated and the resultant change in RAI use, was evalu-
ated. Compliance in administration of the RAI dose according to 
ATA guidelines was assessed. Follow up data of patients at 1 year 
of post RAI treatment was audited to assess how the DRS mod-
ified the initial risk estimate. Results: According to the 2009 RS 
criteria, 24 out of 138 patients were low risk (LR), 85 intermediate 
risk (IR) and 29 high risk (HR). However according to the 2015 
modification 26 were LR, 69 were IR and 43 were HR. Overall 11.6 
% patients changed their RS categories. These patients were all 
IR patients according to 2009 guidelines and had lymph node 
metastasis (LNM). 14 (10.1 %) got upstaged to HR, and 2 got 
downstaged to LR. As for the intention of RAI use goes, 3 (2.17 
%) patients got downstaged to remnant ablation from adjuvant 
therapy. Significant deviation in the use of RAI dosage occurred 
in the treatment of 9.4% of patients, according to ATA 2009 
guidelines. However, according to 2015 guidelines, 31 % of pa-
tients had received significantly more than the recommended 
upper limit. At 1 year follow up according to DRS 84% of LR, 75% 
of IR and 44% of HR patients showed excellent response (ER); 
whereas 6.1 % of IR and 3.8% of LR continue to show persistent 
structural disease. Conclusion: IR patients with LNM were pri-
marily affected by the modified RS. Changed RS changed the 
intention of RAI use in only 2.17% of patients. In current prac-
tice, significantly higher dosage of RAI is being administered to 
patients. The effect of DRS in modifying the initial RS is most 
prominent in IR, almost 3/4th of them show ER to initial therapy. 
Long-term follow-up is needed for proper understanding of the 
modified RS.
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OP-407
Amyloid Imaging using 18F-FIBT PET: a pilot study
K. Shi1, T. Grimmer2, S. Förster3, H. Förstl2, I. Yakushev2, M. 
Schwaiger2, W. Weber2, A. Kurz2, B. H. Yousefi2; 1University of Bern, 
Bern, SWITZERLAND, 2Technical University of Munich, Munich, 
GERMANY, 3Klinikum Bayreuth, Bayreuth, GERMANY.

Purpose: 2-(p-Methylaminophenyl)-7-(2-[18F]fluoroethoxy)
imidazo[2,1-b]benzothiazole (18F-FIBT) has been reported as 
a promising marker for imaging cerebral amyloid deposition 
using PET. For further clinical integration, the imaging proto-
col and corresponding evaluation method are compared with 
11C-PiB and optimized in this pilot study. Methods: Six patients 
with different clinical-pathophysiological phenotypes under-
went dynamic PET imaging for 90 min in Siemens Biograph 
mMR. For the comparison of different calculation methods, 
the patients imaged with dynamic 18F-FIBT were compared to 
four patients scanned with dynamic 11C-PiB. For the comparison 
of SUVRs, each case imaged with 18F-FIBT was compared to a 
group of matched patients (five patients/group) imaged with 
11C-PiB. The image data were spatially normalized based on MRI 
using PMOD. Images were analyzed by comparing standardized 
uptake value ratios (SUVR), binding potentials (BP) obtained us-
ing reference tissue model, and distribution volume ratio (DVR). 
Cerebellum was selected as reference tissue region. The effect 
of MRI-based partial volume correction (PVC) on interpretation 
was also compared. Results: Specific binding was detected 
in the cases with underlying AD pathology. The intensities of 
BP and SUVR were associated with clinical severity for 18F-FIBT, 
which was not observed for 11C-PiB. SNRs were substantially 
higher in FIBT than in PiB imaging. The optimal imaging time 
for 18F-FIBT was found between 40-60 min. Cases with non-AD 
pathology did not show specific binding. BP has higher contrast 
than SUVR. However, SUVR is more consistent with the clinical 
interpretations. Conclusion: SUVRs PVC correction seemed to 
be an easy and robust analyzing technique, making FIBT a favor-
able amyloid marker for clinical routine.

OP-408
Clinical validation of 18F-PI-2620 for in vivo quantification 
of tau in subjects with Alzheimer’s disease
A. Mueller1, S. Bullich1, M. Berndt1, O. Barret2, J. Seibyl2, J. Madonia2, 
H. Kroth3, A. Muhs3, A. Pfeifer3, G. Tamagnan2, K. Marek2, L. 
Dinkelborg1, A. Stephens1; 1Piramal Imaging, Berlin, GERMANY, 
2Invicro, New Haven, CT, UNITED STATES OF AMERICA, 3AC Immune 
SA, Lausanne, SWITZERLAND.

Aim: Intracellular tau deposition is a key pathologic feature 
of Alzheimer’s disease (AD) and other neurodegenerative dis-
orders. 18F-PI-2620 is a novel tau PET-tracer with a high bind-
ing-affinity for aggregated tau. Pre-clinically, 18F-PI-2620 binds 
to 3R and 4R tau isoforms and is therefore able to depict 

tau-deposits in AD brain sections from different Braak stages, 
as well as deposits in PSP. To extend the utility of PI-2620 for 
use in therapeutic clinical trials, a Test/Retest study with arterial 
sampling was performed and simplified quantification meth-
ods were explored. Materials and Methods: In an ongoing 
clinical imaging study, participants diagnosed with mild AD, 
as well as non-demented controls (NDCs) undergo dynam-
ic PET imaging for 180 minutes. 3 NDC and 3 AD underwent 
a Test/Retest study including repeat-scanning and arterial 
sampling with metabolite correction. Distribution volume ra-
tios (DVRs) were determined using full tracer kinetic models 
and reference tissue models. Standardized uptake value ratios 
(SUVR) were determined at different time points p.i. using cer-
ebellar cortex as reference region. Test-retest variability was 
calculated as percent difference between test and retest scans. 
Results: Imaging data show robust brain uptake and fast wash-
out in non-target regions with peak SUVs > 4 similar to what has 
been overserved before. There was no increased off-target bind-
ing, and no age-related increase seen in cortical and subcortical 
brain regions like basal ganglia as noted for first generation tau 
agents. Focal asymmetric uptake was evident in temporal and 
parietal lobes, precuneus, and posterior cingulate in AD sub-
jects. The time-activity curves were well described by the 2-tis-
sue-compartment model (2TC). SUVR measured at 60-90 min p.i. 
correlated well with 2TC (slope 1.37, r2 = 0.97) and non-invasive 
Logan plot (slope 1.3, r2 = 0.93). The average test-retest variability 
in AD was 2.1 % ± 8.0 (2TC), 3.3 % ± 6.1 (non-invasive Logan) 
and 7.8 % ± 8.6 (SUVR). SUVRs at 60-90 min were significant-
ly lower in non-demented controls (SUVR 1.0-1.2) than in AD 
subjects (SUVRs up to 4) in the same brain regions. Conclusion: 
18F-PI-2620 PET data in AD and NDC demonstrate favorable ki-
netics and high target specificity with low off-target activity and 
high signal in regions of expected tau pathology. Non-invasive 
quantification using SUVR at 60-90 min p.i. provides significant 
discrimination between NDC and AD subjects. The excellent 
test-retest variability confirms the utility of PI-2620 to evaluate 
change of tau deposition in longitudinal studies.

OP-409
Association between White Matter Lesions and 
Cerebral Glucose Metabolism in Patients with Cognitive 
Impairment
B. Kim, H. kim, H. No, H. Lee, K. Won, H. Jang; Dongsan medical 
center, Daegu, KOREA, REPUBLIC OF.

Background: White matter lesions (WMLs), detected as hyper-
intensities on T2-weighted MRI, are considered potential risk 
factors for memory and cognitive impairment in the elderly. 
It has not been sufficiently evident that cognitive impairment 
in patients with Alzheimer’s disease is caused by WMLs as well 
as amyloid pathology. The aim of this study was to evaluate 
relationship between WMLs and cerebral glucose metabolism 
in patients with cognitive impairment after adjustment of ce-
rebral β-amyloid (Aβ) burden. Methods: Eighty-three patients 
with cognitive impairment, who underwent brain MRI, F-18 
florbetaben positron emission tomography (PET), and F-18 flu-
orodeoxyglucose PET, were included prospectively: 19 patients 
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exhibited cognitively normal (CN), 30 exhibited mild cognitive 
impairment (MCI), and 34 exhibited Alzheimer’s disease de-
mentia (ADD). The Fazekas scale was used to quantify WMLs on 
brain T2-weighted MRI. The cerebral Aβ burden and cerebral 
glucose metabolism were quantitatively estimated using vol-
ume-of-interest analysis. Multiple linear regression analysis ad-
justed for the cerebral Aβ burden was performed to evaluate 
the relationship between the Fazekas scale score and cerebral 
glucose metabolism. Results: The glucose metabolism in the 
bilateral frontal, temporal, and parietal cortices and limbic lobes 
was significantly lower in patients with ADD than in patients 
with SCI and those with MCI. The Fazekas scale score exhibited 
a significant negative correlation with the glucose metabolism 
in the bilateral frontal, temporal, and left parietal cortices and 
bilateral limbic lobes and was an independent determinant of 
the glucose metabolism in the bilateral frontal and temporal 
cortices and limbic lobes. Conclusion: WMLs are associated 
with the cerebral glucose metabolism in patients with cognitive 
impairment. Chronic microvascular ischemia may contribute to 
cognitive impairment with cerebral Aβ accumulation.

OP-410
Central nervous system damage in HIV patients: combined 
FDG PET and MRS study
E. Gromova, I. Khomenko, G. Kataeva, I. Kotomin, A. Bogdan, 
T. Trofimova, V. Rassokhin, N. Belyakov; IHB RAS, St.Petersburg, 
RUSSIAN FEDERATION.

The combined examination using different neuroimaging meth-
ods could help better inderstanding the mechanism of HIV-me-
diated cognitive dysfunction. In our previous PET studies, me-
tabolism reduction in anterior cingulate cortex (ACC) early after 
disease onset was revealed. The purpose of this research was 
to study MRS metabolites ratios in HIV and compare metabolic 
changes revealed by FDG PET and MRS. Methods: 56 HIV-pos-
itive patients (25-45 years) in different disease stages and 23 
healthy volunteers were examined. PET-FDG was performed on 
Gemini TF Base scanner and standard protocol, relative estima-
tion of glucose cerebral metabolic rate (CMRglu) in regions of 
interest (ROI) corresponding to Brodmann areas (BA) were cal-
culated by WFU PickAtlas. Multivoxel proton MRS was performed 
on Achieva 3T scanner (2D PRESS H-МРС, TE/TR=144/1500 ms) in 
supraventricular white matter (WM) and medial cortex (8x9 vox-
els 10x10x15 mm). NAA/Cr, NAA/Cho ratios (NAA - N-acethylas-
partate, Cr - creatine, Cho - choline) in 6 of WM (anterior, medium 
and posterior for each hemisphere) and 3 ROIs in medial cortex 
were analyzed. Results: MRS revealed decrease in NAA/Cr and 
NAA/Cho ratios in ACC in HIV-infected patients compared to the 
control group. In the white matter adjacent to this zone bilater-
ally, increase in the value of the ratio Cho/Cr was revealed. The 
most significant NAA/Cr decrease was revealed in HIV patients 
with co-morbid hepatitis C. According to the FDG PET data, CM-
Rglu decrease was revealed in cingulate cortex (BA24,32), and 
in group with co-morbid hepatitis C - also in frontal (BA8,10,46), 
parietal cortex (BA7), caudate nuclei and thalamus. NAA/Cr in 
ACC correlated positively with the CMRglu in the same areas 
(BA 24&32, left and right, r=0.6, p<0.0001) and in frontal cortex 

(BA 8-10) bilaterally, r=0.5, p<0.01. NAA/Cr in WM also correlated 
positively with CMRglu in frontal (BA8) and cingulate (BA24,32) 
cortex; Cho/Cr correlated negatively with CMRglu in left angular 
gyrus (r=-0.4, p<0.05). Conclusion: The results show that local 
metabolic changes appear in a number of ROIs even at the early 
stage of HIV infection and rise with the increase of disease se-
verity. Correlations of MRS and PET data show the connection 
between supraventricular white matter integrity and cortex me-
tabolism. Since both MRS and PET revealed metabolic changes 
in ACC, and NAA/Cr (neuronal integrity marker) correlated posi-
tively also with glucose metabolism in other cortical areas, it may 
be concluded that changes in cingulate cortex play important 
role in the HIV associated cognitive decline.

OP-411
Impact of Delirium in Remission on the Performance 
of Brain FDG PET for etiological Diagnosis of clinically 
uncertain cognitive Impairment
F. L. Mathies1, C. Lange2, A. Mäurer3, I. Apostolova1, J. Mester1, S. 
Klutmann1, R. Buchert1; 1University Medical Center Hamburg-
Eppendorf, Hamburg, GERMANY, 2Charité - Universitätsmedizin 
Berlin, Berlin, GERMANY, 3Evangelisches Geriatriezentrum Berlin, 
Berlin, GERMANY.

Purpose/Introduction: The majority of studies on the use of 
brain FDG PET for the etiological diagnosis of clinically uncertain 
cognitive impairment (CUCI) have focused on memory clinic 
outpatient settings. The role of FDG PET in patients hospitalized 
in a geriatric unit for an acute or subacute illness is less clear. 
Typical presentations include patients with prolonged cogni-
tive impairment during recovery from surgical treatment on a 
geriatric unit, although they had no cognitive problems prior 
to hospitalization. A considerable fraction of these patients 
suffer from atypical and prolonged courses of delirium. In the 
acute phase of fulminant delirium, alterations of FDG uptake 
have been observed that mimic neurodegenerative disease. 
The present study evaluated if prolonged delirium in remission 
impairs diagnostic performance of brain FDG PET for differen-
tiation between neurodegenerative and non-neurodegenera-
tive causes of CUCI. This is clinically relevant, as the suspicion 
of first manifestation of a neurodegenerative disease should 
be assessed before the patient is finally discharged from the 
acute care geriatrics unit. Methods: 88 inpatients (81.4±5.4y) 
with newly manifested CUCI during hospitalization in a geri-
atric unit for an acute indication were included in the study 
(DRKS00005041). Presence of delirium as assessed via Nursing 
Delirium Screening Scale and Delirium Rating Scale Revised 
was not an exclusion criterion. However, at the time of enroll-
ment, delirium was not considered the only cause of cognitive 
impairment. Brain FDG PET was performed on average 3 days 
after enrollment (IQR 1-4d). Cases were categorized as neurode-
generative or non-neurodegenerative etiology based on visual 
interpretation of the PET images. Clinical diagnosis at follow-up 
after ≥ 12 months was used as standard of truth to compare 
the accuracy of brain FDG PET between patients with and with-
out delirium in remission. Results: Twenty-six patients (30%) 
had manifested a delirium during their current hospital stay. 
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Fifty (57%) of the cases were categorized as neurodegenerative 
based on baseline FDG PET with a tendency towards a higher 
fraction of neurodegenerative cases amongst patients with de-
lirium (69% vs. 52%, p=0.128). Sixty-eight patients were available 
for follow-up after 16.0±3.1 months, which confirmed the base-
line classification in 61 patients (90%, 3 false negative and 4 false 
positive cases with respect to detection of neurodegeneration). 
The fraction of correct baseline classification was not different 
between patients with delirium in remission and patients with-
out delirium (86% vs. 91%, p=0.469). Conclusion: Brain FDG PET 
is useful for etiological diagnosis of clinically uncertain cognitive 
impairment also during delirium in remission.

OP-413
Amyloid Load and Cognitive Performances in a Non-
Demented Elderly Population: a 18F-Flutemetamol PET 
Study
M. Meyer1,2, P. Zanotti-Fregonara3, G. Catheline2, F. Lamare2, C. 
Helmer4, K. Peres4, J. Dartigues4, P. Fernandez2,5; 1CHUV, Lausanne, 
SWITZERLAND, 2INCIA Laboratory, University of Bordeaux, 
Bordeaux, FRANCE, 3Houston Methodist Research Institute, 
Houston, TX, UNITED STATES OF AMERICA, 4ISPED, University 
of Bordeaux, Bordeaux, FRANCE, 5CHU of Bordeaux, Bordeaux, 
FRANCE.

Previous studies have shown that between 20 and 50% of as-
ymptomatic elderly subjects had high amyloid load. The aim of 
this study was to explore the relationship between amyloid load 
and cognitive performance, and its modulation by education-
al level in a non-demented elderly population. Methods: This 
is the final results of the EDUMA study (NCT02196116), includ-
ing 119 subjects. The amyloid load was assessed by 18F-flute-
metamol PET-CT. Patients had 6-year clinical follow-up (every 
2 years) before and simultaneously with PET/CT scan. We col-
lected for each subject: age, sex, ApoE status, educational level, 
dependance on Instrumental Activities of Daily Living, Global 
Memory Score (MMSE test), Episodic Memory Score (Grober 
and Buschke test), Semantic Memory Score (Isaacs set-test), 
and slopes of cognitive decline during the 6-year follow-up for 
each test. We compared subjects with normal and pathologi-
cal PET/CT in visual analysis. Results: 25% of the subjects had a 
pathological 18F-Flutemetamol PET-CT in visual analysis. They 
were significantly older (p=0.003), ApoE-mutated (p=0.006), 
with dependance on at least one instrumental activities of dai-
ly living (p=0.025), and alterations of episodic and semantic 
memories (p<0.001 and p=0.045, respectively). They also pre-
sented a more important decline in the episodic and seman-
tic memory (p=0.025 and p=0.040, respectively). There was no 
difference concerning MMSE test. Subjects with high level of 
education presented better performances in MMSE test and se-
mantic memory (p<0.001 for both), even though they were old-
er (p<0.001) and with comparable amyloid load (p=0.822). There 
was no difference concerning episodic memory (p=0.749), and 
instrumental activities of daily living (p=0.531). Moreover, there 
was no difference concerning cognitive decline. Conclusion: 
In a non-demented elderly population, a high amyloid load is 
associated with alterations of episodic and semantic memories 

and more important decline in memory performances in the 6 
years before PET/CT scan. These results confirm the interest of 
evaluation of amyloid load for the early diagnosis of Alzheimer 
disease, notably in the subjects with a high level of education 
wich had delayed onset of symtoms.

OP-414
18F-FDG PET (rather than DAT SPECT) predicts clinical 
trajectories in cognitive onset Lewy-body disease patients
S. Capitanio1, F. Massa2, F. De Cesari2, D. Arnaldi2, N. Girtler2, A. 
Brugnolo2, M. Grazzini2, M. Bauckneht1, R. Meli2, M. Pardini2, G. 
Sambuceti1, P. Tiraboschi3, F. Nobili2, S. Morbelli1; 1Department 
of Health Sciences (DiSSAL), University of Genoa, and 
Nuclear Medicine unit, IRCCS Polyclinic San Martino Hospital, 
Genova, ITALY, 2Department of Neuroscience, Rehabilitation, 
Ophthalmology, Genetics, Maternal and Child Health (DiNOGMI), 
University of Genoa, and Neurology clinic unit, IRCCS Polyclinic 
San Martino Hospital, Genova, ITALY, 3Division of Neurology V/
Neuropathology, Scientific Institute for Research, Hospitalization, 
and Care (IRCCS), Foundation “Carlo Besta” Neurological Institute, 
Milano, ITALY.

Introduction. A small number of patients with mild cognitive 
impairment (MCI) may later develop a Lewy body diseases 
(LBDs). Actually, patients with under-threshold PD motor symp-
toms may ask for neurological consultation because of cognitive 
rather than for motor impairment. A “Park cognitive subtype” 
has been proposed in which both cortical LB deposition and 
neurodegeneration are prominent presenting as early MCI and 
progressing to frank dementia over few years. This construct is 
increasingly recognized but has large overlap with the construct 
of dementia with Lewy bodies (DLB) in its prodromal (or MCI) 
stage. There is no agreement on whether is possible to identify 
a patient with MCI who later develops Parkinsonism and even-
tually dementia. Furthermore, it is still unclear how to predict at 
baseline which phenotypic pathway patients will subsequently 
follow. The aim of our work was to investigate baseline clinical, 
neuropsychological and neuroimaging features of a group of 
MCI patients and to follow-up their different trajectories toward 
the development of LBD. Subjects and Methods: We retro-
spectively selected thirteen LBD patients with MCI preceding 
(2.9±1.9 y) Parkinsonian signs and symptoms and dementia (in 
6 of them after 4.6±1.6 y). Neuropsychological tests, DAT SPECT 
and 18F-FDG-PET were compared with healthy controls and 
with a pure motor de novo PD group without cognitive impair-
ment (PD-MOT). MRI, DAT SPECT and FDG-PET were analyzed 
both at group and individual level. Results: patients with pro-
dromal LBD showed impairment in several neuropsychological 
tests in multiple cognitive domains which further worsened at 
the time of Parkinsonism onset. At group level, they showed sig-
nificant posterior temporo-parieto-occipital hypometabolism 
compared to healthy controls while PD-MOT group did not. By 
contrast, DAT basal ganglia uptake did not differ between pro-
dromal LBD and PD-MOT. After the onset of Parkinsonism, the 
6 patients developing dementia compared to those remaining 
with MCI were older, tended to have a higher UPDRS-III score, 
and more often presented medial temporal lobe atrophy and 
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extended association cortex hypometabolism in both anterior 
and posterior regions. Moreover, they all developed at least an-
other clinical core feature to fulfill the diagnostic criteria for DLB. 
Conclusion: neuroimaging features and clinical trajectories 
seem to differ among patients with MCI subsequently develop-
ing a LBD. As highlighted by FDG PET, patients developing DLB 
exhibit since the first evaluation more severe signs of neurode-
generation than those receiving later a diagnosis of PD (thus 
affected by a peculiar cognitive onset phenotype).

OP-415
Diagnostic Utility of Cardiac MIBG for DLB Diagnosis in a 
UK Population Using an HMR Cut-off Derived from Images 
of Local Healthy Control Subjects
G. Roberts1,2, J. P. M. Kane1, J. J. Lloyd2,1, G. S. Petrides2, T. Ali2, S. 
Lawley1, R. Durcan1, N. Barnett1, D. Golden1, H. A. Kain1, K. Howe2, 
J. T. O’Brien3, A. J. Thomas1; 1Newcastle University, Newcastle 
upon Tyne, UNITED KINGDOM, 2Nuclear Medicine Department, 
Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle 
upon Tyne, UNITED KINGDOM, 3University of Cambridge, 
Cambridge, UNITED KINGDOM.

Objective: To determine the utility of cardiac 123I-metaiodo-
benzylguanidine (MIBG) scintigraphy in differentiating demen-
tia with Lewy bodies (DLB) from Alzheimer’s disease (AD) in a 
clinically representative UK population, comparing findings 
with 123I-ioflupane (FP-CIT) SPECT (DaTSCAN™). Methods: We 
recruited subjects over 60 years old with probable DLB (n=17; 
77.4±8.0 years) and probable AD (n=15; 76.6± 6.8 years) from 
clinical services. Each participant underwent detailed clinical 
and neuropsychological examinations, cardiac MIBG and FP-CIT. 
Participant diagnoses were confirmed using validated consen-
sus criteria, but without using MIBG or FP-CIT results. We sub-
sequently recruited 29 age-matched healthy controls (75.2±8.3 
years), who underwent the same detailed cognitive tests and 
physical examination as the participants with dementia. Sub-
jects were scanned using Siemens Intevo or Symbia S gamma 
cameras with MEGP collimators for MIBG and LEHR for FP-CIT. 
Cardiac MIBG uptake was measured on the early and delayed 
planar images via the heart-to-mediastinum ratio (HMR), with 
results <2.25 defined as abnormal. This cut-off was determined 
by adapting the result of 2.10 obtained in a multicentre study by 
Yoshita et al. for our cameras via phantom calibration. An inde-
pendent cut-off was set as two standard deviations (SD) below 
the mean of the control subject HMRs. FP-CIT scans were as-
sessed according to a visual rating scale with 0 classed as within 
normal limits and values of 1-3 assigned to abnormal uptake, 
including “balanced loss”. Results: MIBG had a sensitivity of 71%, 
a specificity of 80% and an overall accuracy of 75% for distin-
guishing DLB from AD when applying the a priori cut-off of 2.25 
for both the early and delayed images. 3/29 controls had HMRs 
below 2.25 on early images and 5/29 on delayed suggesting this 
cut-off is too high. The mean control HMR was 2.78 and two SD 
below mean 1.86. Applying the lower cut-off improved the per-
formance of cardiac MIBG on delayed images, raising specificity 
(87%) and overall accuracy (78%) without compromising sensi-
tivity (71%). The overall accuracy on early images remained 75% 

(sensitivity 65%; specificity 87%). FP-CIT had a sensitivity of 88%, 
specificity 75% and overall accuracy 82%. Conclusion: These 
results do not support a change from FP-CIT to cardiac MIBG 
in the UK for first-line DLB investigation. The cardiac MIBG HMR 
cut-off adapted from the multicentre study appears too high 
for a UK population. Applying our cut-off derived from control 
studies improved MIBG specificity, exceeding FP-CIT in this sam-
ple. Early MIBG imaging gave similar results to delayed imaging.
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OP-428
Semi-quantitative criteria for the diagnosis of the 
myocarditis using 99mTc-Pyrophosphate SPECT/CT
J. Ilyushenkova, S. Sazonova, K. Zavadovsky; Cardiology Research 
Institute, Tomsk National Research Medical Centre, Russian 
Academy of Sciences, Tomsk, RUSSIAN FEDERATION.

Aim: To determine the semi-quantitative criteria for diagnostic 
of the myocarditis by use a SPECT/CT with 99mTc-pyrophos-
phate (PYP). Methods: We examined 34 patients with isolated 
atrial fibrillation (AF). Cardiac SPECT was performed 18-20 hours 
after intravenous injection of 370 MBq 99mTc-PYP with hybrid 
SPECT/CT GE Discovery NM/CT 570c (USA) equipped with cad-
mium-zinc-tellurium detectors. Moreover, all patients underwent 
MDCT of the left atrium and pulmonary veins. For evaluation 
and interpretation of both the examinations results, as well as 
to determine the localization of the radiopharmaceutical ac-
cumulation the scintigraphic and x-ray images were fused by 
using Advantage Workstation 4.6 (GE software Fusion QC). The 

localization of the 99mTc-PYP uptake within the myocardium was 
assessed. Additionally the following semi-quantitative indexes 
were calculated: “focus/lung”, “focus/spine”, “focus /sternum”, “fo-
cus /costa”, “focus/ left ventricle blood pool” and “focus/intact 
myocardium”. To the histological verification of the myocarditis, 
the endomyocardial biopsy (EMB) was performed during cath-
eter radiofrequency ablation in all patients. Results: According 
to the EMB results, the myocarditis was verified in 25 (74%) pa-
tients. The visual approach to compare the results of 99mTc-PYP 
SPECT/CT with the histological data, revealed 21 true-positive, 8 
true-negative, 1 false positive and 4 false-negative results. Thus, 
the sensitivity of the method was 84%, specificity 88%, accuracy 
88%. The positive predictive value was 95%, negative predictive 
value - 66%. According to the the ROC analysis the sensitivity and 
the specificity of the semi-quantitative SPECT indexes for the 
myocarditis identification were the following: «focus/lung» ≥1.47 
(Se=88%, Sp=66.7%, and AUC= 0.814, p-level =0.01); «focus/ left 
ventricle blood pool» ≥ 1.26 (Se=78.9, Sp=91.7 AUC= 0.846, p-lev-
el =0.0001); «focus/intact myocardium» ≥1 (Se=89.1, Sp=66.7, 
AUC= 0.754, p-level =0.009), and «focus /spine» ≥0.11 (Se=85.7, 
Sp=88.9, AUC= 0.857, p-level =0.0002). Using a combination of 
visual and semi-quantitative evaluation criteria, we were able to 
exclude false positive and 2 false-negative results, which allowed 
to improve the sensitivity, specificity and accuracy to 91%, 100% 
and 94%, respectively. The positive predictive significance of the 
method was 100%, negative predictive relevance to 83%. Con-
clusion: The use of semi-quantitative analysis of hybrid 99mTc-
PYP SPECT/CT allows improving the diagnostic efficiency of the 
myocarditis diagnosis in patients with isolated AF.

OP-429
Comparison of Gastric Emptying Results Using 60min, 
90min and 120min Protocol - A Retrospective Study
D. Teixeira Maçarico, C. Laurins, A. Nicol; NHS Greater Glasgow 
and Clyde, Glasgow, UNITED KINGDOM.

Aim: The aim of this study is to compare the differences of 
Gastric Emptying (GE) results using protocols of 60min, 90min 
compared with the current 120min protocol. Materials: A ret-
rospective study was performed on 84 patients scanned in our 
department in 2017. Six patients were excluded due to compli-
cations during the scan or not enough information was accessi-
ble for the study. The patients fasted from midnight the previous 
day, they were instructed not to smoke or use chewing gum. 
Medications were not stopped, but were noted. The radioac-
tive meal contained cornflakes and milk, labelled with 12MBq 
of 99mTc-Dowex. Pictures were acquired with the patient in an 
erect position, every 15min until 120min and processed by a 
trained Technologist using Hermes Software. Methods: All the 
patient’s pictures were processed individually for 60min, 90min 
and 120min. A retrospective analysis was performed compar-
ing the diagnostic results (T1/2) and classified them as Normal 
(30-90min), Borderline (90-95min) and Delayed GE (>95min). 
Results: This study included 78 patients, 31% males and 69% 
females, with ages between 16 and 84 years old. There were 
several reasons for the referral of these patients, including vom-
iting (51%), diabetes (37%), abdominal pain (27%), nausea and 
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early satiety (15%), reported weight loss (10%), bloating (9%), 
gastroparesis (6%), tenderness and diarrhoea (3%), botox sur-
gery (1.3%), reflux (<1%), opiate (<1%), oesophageal dysmotil-
ity (<1%) and Ehlers-Danlos Syndrome (<1%). We found using 
a 60min protocol instead of 120min, we have changes of the 
report in 22% of the patients. The minimum and maximum 
changes in values of T1/2 were -159% and 128% with average of 
overestimation of 23%. For the 90min protocol, changes to the 
report classification occurred in 10% of patients. Most of these 
involved the borderline classification. The T1/2 values differed 
by an average of 13% (minimum and maximum changes were 
-122% and 42%). Conclusions: We can conclude that a 60min 
protocol is not appropriate to report the GE results with accura-
cy, since there is a change within the report classification in 22% 
of patients. Regarding the 90min protocol, even though the al-
terations of the report were lower (10%) we cannot guarantee 
the 90min protocol to be totally accurate for the patients. There-
fore the additional 30 minutes demonstrated to be of value and 
as three patients can be booked simultaneously, this still allows 
for effective use of scanner time.

OP-430
Brain F-18-Choline PET/CT: a first interim analysis of the 
impact on clinical management in patients with brain 
lymphoma
A. A. F. Santos, Y. Du, I. Zerizer, I. Murray, A. Ruas, C. Abreu, M. 
Meintjes, S. Chua, W. J. G. Oyen; Royal Marsden Hospital, London, 
UNITED KINGDOM.

Aim: Assessment of the clinical utility of the brain F18-Choline 
(FCH) PET/CT for detection of brain lymphoma and prediction 
of response to chemoimmunotherapy. Materials: This is a retro-
spective study which evaluates the clinical utility of performing 
brain FCH PET/CT in a cohort of 13 patients with histologically 
confirmed brain non-Hodgkin’s lymphoma lymphoma (NHL) ( 
11 primary and 2 secondary) submitted to four cycles of chemo-
immunotherapy (MATRIX regimen). All patients had pre-treat-
ment brain FCH PET/CT and MRI. 7 out of 13 patients underwent 
end of treatment FCH PET/CT imaging and MRI and 6 patients 
had MRI only. Dynamic brain FCH PET/CT was acquired for 30 
minutes. Static PET/CT images were reconstructed from the last 
20minutes of the dynamic data. SUVmax was calculated from 
the static PET data for all lesions and SUVDelta (the percentage 
change of SUVmax between the pre- and post-treatment FCH 
PET/CTs) for lesions shown on the end of treatment FCH PET/
CT. All FCH PET/CT scans were compared with the pre- and 
post-treatment MRI. Results: There were a total of 22 brain le-
sions detected equally on FCH PET/CT and MRI. Of the 13 pa-
tients, 4 had complete response (CR) to treatment (11 lesions), 6 
had partial response (PR) (7 lesions) and 3 showed progressive 
disease (PD) (4 lesions). 7/11 of the lesions with CR had SUVmax 
on baseline scan lower than 4.0 and 4/11 had SUVmax more 
than 4.0. Of the 7 lesions with PR, only one had SUVmax lower 
than 4.0. All lesions with PD (4/4) had SUVmax higher than 4.0. Of 
the 7 patients (7/15) with pre- and post-treatment brain FCH 
PET/CTs, a total of 15 lesions were detected and 11/15 had SU-
VDelta 100% (CR) and 4/15 had SUVDelta higher than 30% (partial 

metabolic response). 64% of the lesions with SUVDelta 100%(CR) 
had SUVMax lower than 4.0 on the baseline scan. The 4 lesions 
showing metabolic disease progression (SUVdelta higher than 
30%) all had SUVmax higher than 4.0. Conclusion: Brain FCH-
PET/CT appears a useful tool for staging and restaging (at end 
of treatment) of brain NHL. SUVmax of 4.0 on the pretreatment 
PET/CT appear to be a cut off point for predicting treatment re-
sponse to chemoimmunotherapy.

OP-431
T2 mapping sequence for the study of prostate cancer 
with simultaneous PET/MR 11C-Choline and MR 
multiparametric protocol
E. Marino1, G. Peña1, A. Poma2, A. Sanchez1; 1FUESMEN, Mendoza, 
ARGENTINA, 2Balseiro, Rio Negro, ARGENTINA.

Aim: To assess T2 quantification as a predictor of malignan-
cy on PET/MR C11-Choline protocol and MR multiparametric 
(mp-MR) in the analysis of diagnosis in prostate cancer (PC). 
Material and Method: Sixteen patients diagnosed with sus-
pected PC were underwent to PET/MR C11-Choline WB scan, 
simultaneously MRAC, T1LAVA, T2 SSFSE and DWI sequences 
were acquired. Next, mp-MR study to obtain T2W, T1W, DWI, 
DCE images and T2-MAP sequence was performed localized 
in prostate region. All studies were analyzed by two qualified 
physicians in both Nuclear Medicine and MRI. The suspected 
tumor tissue (STT) in Periferical Zone (PZ) and Central Zone (CZ) 
in prostate was detected with correlation of C11-Choline pa-
thology uptake, hipointensity T2W images, hiperintensity DWI 
images at b1400, ADC maps, enhancement curve and K-trans 
maps. Then mean T2 values from Volumes of interest (VOIs) in 
alls STT (T2meanSTT) and normal tissue (T2meanNT) from T2 mapping 
images was obtained. Results: A total of 34 suspected tumor 
lesions was detected in prostate PZ (n=17) and CZ (n=17). T2 
mean quantification ±standard deviation for STT was T2meanSTT 
= 63.83 +/- 12.02 ms and in normal tissue T2meanNT = 101.80 + 
/- 11.78 ms respectively. Normalization and Student’s T test was 
performed. It concluded that T2meanSTT was significant less than 
T2meanNT (P< 0,05) . Prostate cancer for all suspected lesions was 
then confirmed by anatomical pathology. Conclusion: This 
preliminary study, low T2 quantifications in prostate tissue in 
PZ and CZ could be a good predicted of malignancy. T2-MAP 
sequence contributes to more accurate in the detections of tu-
mor lesion in the diagnosis prostate cancer patients. Therefore, 
the described protocol is proposed as a new powerful clinical 
tool. These promising results should be consolidated with a 
larger number of studies.

OP-432
Use of 18F-FDG PET/CT as a Predictive Biomarker of 
Outcome in Patients with Head-and-Neck Cancer
C. Ferreira1,2; 1University Hospital of Coventry and Warwickshire, 
Coventry, UNITED KINGDOM, 2Lisbon School of Health Technology, 
Lisbon, PORTUGAL.

Purpose/Introduction: 18F-fluoro-2-deoxyglucose (18F-FDG) 
positron emission tomography/ computed tomography (PET/
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CT) is valuable in baseline staging, treatment planning, and 
therapy response assessment and follow-up after therapy; ac-
cording with Xu et al. (2012) the sensitivity and the specificity 
for PET/CT to detect head-and-neck cancer are 83% and 90%, 
respectively. The aim of this retrospective observational study 
is to discuss the value of 18F-fluoro-2-deoxyglucose (18F-FDG) 
positron emission tomography/ computed tomography (PET/
CT) imaging biomarkers in patients with squamous cell carci-
noma (SCC) and papillary thyroid carcinoma (PTC) when the 
primary tumour and/or metastasized lymphatic nodes are lo-
cated in the head and neck area. Subjects and Methods: This 
study was performed in a total of 93 patients (86 patients with 
SCC (19 females, 67 males) and 7 patients with PTC (5 females, 
2 males)) that underwent to 18F-FDG PET-CT. Each patient fol-
lowed the protocol according with the gold standard protocol 
for 18F-FDG PET/CT scan, therefore patients were scanned at 
60 minutes post 18F-FDG administration with head and neck 
and half body scan. In addition to maximum and mean stan-
dardized uptake values (SUVmax and SUVmean, respectively), the 
descriptive variables were also studied. These parameters will 
be evaluated with respect to their potential role as non-in-
vasive markers for patient risk stratification and correlated 
with the histological results (according with the TNM system 
for SCC and PTC). Results: A total of 7 patients (5 females, 2 
males) were studied in PTC and obtain the following results: 
T2 (SUVmax=2.52; SUVmean=1.39, average age=54 years), T3 (SU-
Vmax=8.94; SUVmean=5.42; average age=41.50), T4 (SUVmax=13.74; 
SUVmean=8.02; average age=70.67 years). A total of 86 patients 
(19 females, 67 males) with SCC were studied and obtained 
the following results: T1 (SUVmax=8.26; SUVmean=5.12; aver-
age age=58.72 years), T2 (SUVmax=9.12; SUVmean=4.94; average 
age=58.70), T3 (SUVmax=9.80; SUVmean=5.96; average age=59.17), 
T4 (SUVmax=7.28; SUVmean=4.20; average age=58.23). All the SUV 
units are presented in g/mL. Discussion/Conclusion: In PTC 
patients, SUVmax and SUVmean increases proportionally to the 
TNM classification. In SCC patients, the SUVmax and SUVmean be-
haviour is the same from T1 to T3, but it decreases in T4. This 
way, in both type of tumours, SUVmax and SUVmean had a predic-
tive significance related to SCC and PTC differentiation. SUVmax 
will be the best option for choosing the best treatment for the 
patient considering that it allows access to the highest uptake 
in the area, which matches with the result already obtained by 
Zhu, Lee & Shim, (2011).

OP-433
Added Value Of Combined Visual And Quantitative 
Analysis ForLocalizing Epileptic Regions With FDG PET 
Imaging
N. Firouzi1, P. Geramifar2, M. Rostami3, P. Sattari4, B. Fallahi5, M. 
Eftekhari2; 1Shariati hospital, Tehran, IRAN, ISLAMIC REPUBLIC OF, 
2Research Center for Nuclear Medicine, Shariati Hospital, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 3Faculty of psychology, Tarbiat 
Modarres university, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Faculty 
of Medicine, , Tehran Medical Branch, Islamic Azad University, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 5Research Center for Nuclear 
Medicine, Shariati Hospital, Tehran University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim: FDG Brain PET is a precious paraclinical tool for the evalua-
tion of patients with epilepsy who are underassessment for sur-
gical treatment. With the widespread availability of PET, identify-
ing the functional deficit and preoperativeevaluation of partial 
epilepsy has become a practical routine method. The aim of our 
study was to assess the efficacy of quantitativesoftware-aided 
approach in localizing epileptic brain disorders using 18F-FDG 
Brain PET scan in addition to the physician qualitativeinterpreta-
tion. Material and Methods: The subject selection in our study 
was concentrated on patients who suffered from epilepsy disor-
ders and referred fo brain PET imaging. Thirteen patients (6 men 
-5 women; 25±11 YO) underwent PET scan. Quantitative analy-
sis was investigated using Scenium software, a statistical analy-
sis tool providing z-score(1).The hypometabolic foci are defined 
as more than 2SD from the average of count/voxel for each 
region of the brain cortex using a standard database. The pa-
tients were categorized into normal cerebral gray matter (N=5) 
and local cerebral lesion (N=6) on the basis of MRI findings. Two 
physicians reported the qualitativefindings of PET scans. Kappa 
concordance measure was used for statistical analysis. Ethics 
approval code:(IR.SSU.MEDICINE.REC.1395.293). Results: The 
Kappa index value for the localization agreement between MRI 
and PET/CT was 0.8 for both assessment methods. Inthe ab-
sence of MRI abnormality, the relative frequencies of localized 
spots were 60 and 89 for qualitative and quantitative diagno-
sis,respectively. Furthermore, these values were 83 and 91 while 
the MRI demonstrated abnormal foci. Conclusion: Destructive 
effects of epilepsy, declines the quality level of life, thus accu-
rate diagnosis becomes very important(2).The foregoing study 
shows the added value of quantitative analysis on a diagnosis 
of epileptogenic sites alongside visual analysis. Infact, it can be 
a potent supplementary to other modalities like MRI and EEG in 
surgical treatments of epilepsy disorders(3).

OP-434
Need for Randomization in Side-by-side FDG-PET 
Comparison Studies
A. Tegelaar1, D. Koopman1,2, P. L. Jager1, C. H. Slump2, E. C. 
Rombouts1,3, M. Winkels1,3, J. A. van Dalen4; 1Isala, Department 
of Nuclear Medicine, Zwolle, NETHERLANDS, 2MIRA Institute for 
Biomedical Technology and Technical Medicine, University of 
Twente, Enschede, NETHERLANDS, 3Hanzehogeschool, Groningen, 
NETHERLANDS, 4Isala, Department of Medical Physics, Zwolle, 
NETHERLANDS.

Aim: With the introduction of digital PET/CT systems, side-by-
side FDG-PET comparison studies are performed to evaluate 
the clinical impact of such novel systems. Some studies use a 
fixed scan-order, which may introduce a bias in results when 
considering FDG-uptake measurements, since it is known 
that FDG-uptake can further increase up to 100 minutes after 
FDG-administration. We evaluated the impact of a fixed scan-or-
der on standardized uptake values (SUVs) in a side-by-side FDG-
PET comparison study. Methods: We performed a prospective 
side-by-side PET comparison study in 20 patients referred for a 
FDG-PET/CT scan. For each patient, scans were acquired with 
a conventional scanner (cPET, Ingenuity TF PET/CT, Philips) and 
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a digital scanner (dPET, Vereos PET/CT, Philips Healthcare). For 
both scanners, an optimized high-resolution PET reconstruction 
was used. The PET scanning order was randomized per patient. 
Group 1 consisted of 10 patients who were first scanned on 
cPET, 65±9 minutes after FDG-administration. The second scan, 
on dPET, was acquired 99±12 minutes after FDG-administra-
tion. Group 2 consisted of 10 patients who were first scanned 
on dPET, 66±12 minutes after FDG-administration. The second 
scan, on cPET, was acquired 95±12 minutes after FDG-adminis-
tration. Per patient, FDG-positive lesions were included up to a 
maximum of 5. For each lesion, we measured mean and maxi-
mum standardized uptake values (SUVmean and SUVmax), and 
ΔSUVmean and ΔSUVmax from cPET to dPET were calculated. 
Lesion axial diameters were measured on CT. Results: In group 
1 where we included 40 lesions, the average size was 14 mm 
(range 5-45 mm). From cPET to dPET, SUVmean and SUVmax 
increased on average with 1.9 (+43%) and 2.7 (+43%), respec-
tively. In group 2, 28 lesions were included with an average size 
of 15 mm (range 4-30 mm). From cPET to dPET, SUVmean and 
SUVmax increased on average with 0.2 (+8%) and 0.4 (+10%), re-
spectively. Between group 1 and group 2, the average increases 
in SUVmean and SUVmax were significantly different (p<0.001). 
Conclusion: A fixed scanning order strongly influence SUV 
measurements in side-by-side FDG-PET comparison studies. 
Without randomization of the scan order, results of the second 
scan may greatly overestimate the true benefit in lesion detect-
ability. In side-by-side comparison studies, a randomized scan 
order is therefore crucial for a valid comparison.

OP-435
Influence of motion artifacts on myocardial blood flow 
with [13N]Ammonia PET/CT imaging
L. Camoni1, S. Cavuto2, P. Maisetti3, D. Albano1, S. Bennati3, F. 
Bertagna1, M. Bertoli1, B. Paghera1, A. Peli1, G. Raponi3, R. Giubbini1; 
1Università & Spedali Civili di Brescia, Brescia, ITALY, 2Azienda USL - 
IRCCS di Reggio Emilia, Reggio Emilia, ITALY, 3Università di Brescia, 
Brescia, ITALY.

Purpose: Dynamic positron-emission-tomography/com-
puted-tomography(PET/CT) is considered the gold standard 
non-invasive technique for in vivo measuring myocardial blood 
flow(MBF); despite this, artifacts due to patient motion during 
dynamic acquisition of PET/CT can alterate the measures of 
MBF. The purpose of this study was to quantify the prevalence 
of body motion in a clinical setting and to evaluate the effects of 
motion on MBF and coronary flow reserve(CFR). Material and 
Methods: A cohort of 60 sequential stress/rest PET/CT, inject-
ed with 370 MBq of [13N]Ammonia, was analyzed for patient 
motion(120 datasets in total) and MBF evaluation. Each study 
was performed at rest and during Regadenoson induced hyper-
emia. The exams were acquired by a GE Discovery690 scanner 
in list mode. Stress and rest images were reconstructed into 32 
dynamic frames(24x10s, 4x30s, 4x60s), corrected for attenuation 
and reconstructed using ordered subsets expectation maximi-
zation. The patients were analyzed by Corridor 4DMv2015 and 
a 1:1 kinetic model. The presence of motion artifacts and direc-
tion of motion was recorded for each affected frame. Results: 

Among the 1920 stress frames, 491 were corrected for mo-
tion artifacts (25,6%).The directions of the motion were cranial 
for 213 frames, caudal for 230,anterior for 37 and posterior for 
11.Between the 1920 rest frames,73 were corrected(3,8%). The 
directions of the motion were cranial for 42 caudal for 18, an-
terior for 8 posterior for 5. The whole sample, considering the 
four directions, has a quadratic mean motion±standard devia-
tion of 5.49±2.06mm. The difference in MBF for stress PET/CT 
was statistically significant for the left anterior descending ar-
tery(LAD), for the right coronary artery(RCA) and for the global 
MBF(TOT) (p<0.05) but not for the left circumflex artery(LCX) 
(p=n.s.). There were no statistically significant difference for the 
three coronary territories (p=n.s.). The CFR was statistically sig-
nificant for LAD and TOT (p<0.05), but not for the LCX and RCA 
(p=n.s.). Difference between motion corrected and non correct-
ed showed a wide range from -72% to +228% for MBF and CFR, 
respectively. The confidence intervals at 95%(95%CI) for stress 
LAD, LCX and RCA were: 0.0566|0.1170, -0.0289|0.0292, -0.1078|-
0.0219, respectively. The rest 95%CI of LAD, LCX and RCA were: 
-0.0549|0.0225, -0.0227|0.0086, -0.1362|0.0178. The CFR 95%CI 
were 0.0745|0.2049, -0.0244|0.0720, -0.0772|0.0906 for LAD, LCX 
and RCA, respectively. Conclusions: The motion artifacts have a 
high incidence in stress/rest [13N]Ammonia-PET/CT with a cau-
do-cranial direction prevalence and wide variability. Motion cor-
rection is mandatory to avoid statistically significant differences 
in the quantification of MBF and CFR, with errors up to 228%.

OP-436
Benefits of head tilting for brain PET-CT examinations
A. Oszlanszki1, A. Forgacs1, M. Zentai2, Z. Hascsi1, I. Garai1; 
1Scanomed Ltd., Debrecen, HUNGARY, 2Mediso Ltd., Budapest, 
HUNGARY.

The main goal of the current study is to think over the aspects 
of head positioning for brain examinations, focusing on mainly 
one field of view (FOV) PET/CT acquisitions. The image quality, 
radiation exposure of the eye lenses, streaking artefact due to 
the beam hardening of the skull, patient comfort, orientation 
of the reconstructed images were all considered in this study. 
Method: while the brain centered in the PET field of view, the 
degree of tilting the patient’s chin toward to the chest were 
examined. Reconstructed CT images of anonymized patients 
were retrospectively evaluated. From the perspective of PET im-
age quality the PET FOV on the CT image were simulated, then 
the number of significant voxels of the brain tissue close to the 
FOV boarders were plotted as a function of the tilt angle. On 
the same way the path of the radiation exposure in the brain 
were analysed. We introduced a simple wedge-shape insert 
placed under the head holder into our routine brain examina-
tions according to our initial results. Patients were reported in 
connection with the comfort during the examination. Results: 
we found that the range of 20 -25 degree is the optimal range to 
tilt the head toward to the chest. As a result of tilting the head, 
the reconstructed axial slices for both the CT and the PET are 
fit for supra orbito-meatalis line. It decreases the asymmetries 
caused by wrong orientation, and can take unnecessary the re-
orientation of the images as a post-processing step, prior the 
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medical reporting. In most cases it results that the eyes are out 
of the CT scan range, which is particularly important, since the 
eyes have high risk for radiation exposure. The location of CT 
streaking artefacts moves down to the direction of cerebellum. 
In general because the tilting of the head, the perpendicular 
projection of the brain to the scan axis is significantly shorter, 
which means 10-15% dose reduction. Furthermore the noise - 
as a result of the low sensitivity of PET on the FOV boarders - has 
smaller effect on the diagnostic value of reconstructed PET im-
age. There is no noticeable advantage or disadvantage related 
to the patient comfort. Conclusion: tilting the head with 20-
25 degree results an overall improvement in image quality and 
dose reduction. Our results are relevant not for PET/CT only, but 
for SPECT/CT examination too.
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OP-437
Radiolabelling and Evaluation of Butyrylcholinesterase 
Inhibitors as Early Biomarkers for Alzheimer Disease
L. Rejc1, V. Gómez-Vallejo1, A. Lekuona1, X. Ríos-Anglada1, Z. Baz1, S. 
Gobec2, J. Llop1; 1CIC biomaGUNE, San Sebastian, SPAIN, 2Faculty of 
Pharmacy, University of Ljubljana, Ljubljana, SLOVENIA.

Introduction: Butyrylcholinesterase (BChE) is an enzyme re-
sponsible for the hydrolysis of choline-based esters, such as ace-
tylcholine (ACh). Up to 30% increase of BChE has been observed 
in the brains of patients with Alzheimer disease (AD) compared 
to healthy individuals, suggesting that BChE is a promising tar-
get for an early diagnosis of AD. In this work we report 11C-label-
ling, evaluation of the metabolism and in vivo positron emission 
tomography (PET) studies in control and diseased animals with a 
recently reported potent selective BChE inhibitor. Subjects and 
methods: The BChE inhibitor was radiolabelled with 11C-meth-
ylation on the alcohol position of the corresponding precursor 
using [11C]CH3I as the labelling agent. Metabolite studies were 
performed on blood and brain samples of wild type (WT) rats at 
t = 5, 10, 30, and 60 min after intravenous injection using high 
performance liquid chromatography (HPLC) and radioactive de-
tection. To assess the ability of the radiotracer to bind to BChE 
in vivo a longitudinal PET imaging study has been conducted 
in an animal model of AD (Tg6799) at 4, 6 and 7 months of age. 
Control animals with the same genetic background but with 
an absence of the disease (C57BL/6J) were investigated at the 
same time points. Beta amyloid plaque deposition has been 
evaluated in vivo using [18F]florbetaben. Results: Radiolabelling 
of the BChE inhibitor could be achieved with non-corrected 
radiochemical yield of 20%. Metabolism studies showed the 
presence of unidentified metabolites. The parent compound 
accounted for >80% and >20% of the radioactivity in blood at 
t=10 and 60 min post injection, respectively. No metabolites 
could be detected in brain samples. In vivo studies showed ex-
cretion through the intestine and the bladder. The tracer suc-
cessfully crossed the blood brain barrier (BBB) and was rapidly 

washed from the brain. PET studies using the BChE inhibitor 
showed increased uptake in different brain regions in AD but 
not WT animals at late time points. Studies performed with [18F]
florbetaben showed significant differences between AD and WT 
animals both in the cortex and the hippocampus, confirming 
the presence of amyloid beta plaques in diseased animals. Con-
clusion: The selected BChE inhibitor sufficiently undergoes ra-
diolabeling with 11C, crosses the BBB, and is quickly washed out 
of the brain of WT mice. Comparison between AD and WT mice 
show an accumulation of the radiotracer in affected areas of the 
brain, confirming that the selected radiotracer can be used to 
study AD progression.

OP-438
Preclinical characterization of two promising PET tracers 
for imaging tau neurofibrillary tangles (NFTs)
M. Mugnaini1, M. B. Skaddan2, Q. Guo2, K. Wilcox2, D. M. Reuter2, 
M. Voorbach2, A. Haupt1, H. Geneste1, T. Erhard1, A. Tovcimak2, S. 
Finnema2, L. Martarello2, R. Comley2; 1AbbVie Deutschland GmbH 
& Co., Ludwigshafen, GERMANY, 2AbbVie Inc., North Chicago, IL, 
UNITED STATES OF AMERICA.

Introduction and Aim: The aim of this study was to evaluate 
preclinically, the properties of two promising PET tracers for 
imaging tau in Alzheimer’s Disease. Tau is a microtubule-asso-
ciated, natively unfolded protein with little tendency for aggre-
gation. In AD, however, it becomes hyperphosphorylated, mis-
folded and begins to form insoluble aggregates which exhibit a 
disease-specific spatio-temporal distribution in the brain, which 
has been shown to be associated with cognitive impairment. 
It is hoped that the application of tau PET tracers will allow re-
searchers to confirm the mechanism of action of drugs directly 
targeting pathological tau; monitor the effects of disease modi-
fying AD therapies more broadly, gain a better understanding of 
the pathophysiology of AD, and select patients for future clinical 
trials, Material and Methods: Tau binding and selectivity vs. Aβ 
was assessed using human AD brain tissue homogenates, with 
[3H]MK-c6 and [3H]PIB, respectively. Selectivity against MAO-A 
and MAO-B was assessed using adult rat brain (cortex) tissue 
homogenates, using [3H]harmine and [3H]selegiline, respective-
ly. Autoradiography studies were performed using tritiated or 
F-18 labeled compounds 1 and 2 on human AD and non-AD 
brain sections. The degree of non-displaceable binding was 
assessed by self-block or blocking with T808, RO-6958948, and 
MK-6240. PET studies were performed in anesthetized cynomo-
logus monkeys with arterial blood sampling. The total volume 
of distribution (VT) was estimated using a 2-tissue compartment 
model and Logan graphical method with metabolite correct-
ed plasma input function in ROIs defined on a subject specific 
MRI using a NHP brain atlas. Both radiotracers were prepared 
to high radiochemical yield and specific activity by nucleophilic 
displacement of the chloroheteroarene precursor with [18F]KF/
K222. Results: Compounds 1 and 2 were identified as high af-
finity (Ki<1nM) and highly selective (9-10μM vs. Aβ, >800x vs. 
MAO-A, >600x vs. MAO-B) ligands for NFTs. Autoradiography ex-
periments demonstrated that both radiotracers showed similar 
levels of high displaceable binding in AD brains, regardless of 
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the blocking compound. Conversely, in vitro studies in non-AD 
brains showed no displaceable binding. PET studies of these two 
ligands in non-human primates showed high brain penetration 
and homogeneous distribution across regions (VT=2.29±0.25 
for 1, VT=5.06±0.46 for 2) with rapid washout kinetics. Conclu-
sion: Compounds 1 and 2 possess in vitro and in vivo properties 
consistent with their being suitable PET tracers to quantify tau 
aggregates in the human AD brain. Further evaluation in clinical 
studies is warranted.

OP-439
Comparative Longitudinal Evaluations of [18F]AV-1451 and 
[18F]NM-AV-1451 as PHF-Tau Protein Imaging Agents with 
a Alzheimer’s Disease Transgenic Mouse: a Preliminary 
Results and Unexpected Uptake of the Olfactory Bulbs
Y. Huang1, C. Chiu1, C. Tsai1, L. Hsin2,3, C. Wu3, Y. Chang1, S. Chou2, 
M. Chiu3,4, R. Yen1,3, C. Shiue1,3; 1PET Center, Department of Nuclear 
Medicine, National Taiwan University Hospital, Taipei, TAIWAN, 
2School of Pharmacy, College of Medicine, National Taiwan 
University, Taipei, TAIWAN, 3Molecular Imaging Center, National 
Taiwan University, Taipei, TAIWAN, 4Department of Neurology, 
National Taiwan University Hospital, Taipei, TAIWAN.

Purpose: [18F]AV-1451([18F]T807) has been proven to be a prom-
ising PHF-Tau protein tracer for studying Alzheimer’s disease 
(AD) [1, 2]. In order to improve its brain uptake and binding spec-
ificity, we have synthesized three N-alkyl analogs of [18F]AV-1451 
and found that both the lipophilicities and whole brain uptake 
of these analogs in normal mice were higher than that of [18F]
AV-1451 itself. In vitro autoradiographic studies on post-mor-
tem human brain slices of a healthy control and an AD patient 
showed that N-methyl analog of [18F]AV-1451, [18F]NM-AV-1451, 
had highest specific binding in frontal lobe of AD patient [3]. 
We reported herein the distribution of [18F]AV-1451 and [18F]NM-
AV-1451 in a normal aging mouse and an age matching 3xTg 
AD mouse at different time intervals using microPET. Methods: 
The [18F]AV-1451 and [18F]NM-AV-1451were synthesized with 
TraceLab FxN module as reported previously [3]. A female normal 
aging mouse and an age matching 3xTg-AD mouse were used 
for microPET imaging at different time intervals (16, 19 and 22 
months old for normal aging mouse; 19 and 22 months old for 
3xTg-AD mouse). Mice were injected with a bolus of about 200 
μCi of each ligand and imaged with an Argus PET/CT scanner. 
Dynamic sinograms were produced with 12 x10 sec, 3 x 60 sec, 3 
x 300 sec, 4 x 6000 sec and 2 x 900 sec frames. The regional brain 
uptake and kinetics of these two ligands in mice were analyzed 
with PMOD, and standardized uptake value ratios (SUVR) were 
calculated using cerebellum as a reference region. Results: The 
RCYs of [18F]AV-1451 and [18F]NM-AV-1451 were 13±4 (n=15) 
and 7±6 (n=4) with a radiochemical purity of >95 % and specif-
ic activity of 151±52 and 100±108 GBq/μmol, respectively. For 
both tracers, the SUVRs of AD mouse were higher than those 
of age matching normal mouse (Fig. 1 and 2). The regional SUR 
differences of [18F]AV-1451 decreased with time (Fig. 1). In con-
trast, the regional SURs of [18F]NM-AV-1451 in 3xTg-AD mouse 
were significantly increased with time compared to those in 
normal aging mouse (Fig. 2). Moreover, PET studies showed that 

both [18F]AV-1451 and [18F]NM-AV-1451 tracer had significant 
uptake in olfactory bulb and the regional SUVRs of [18F]NM-
AV-1451were higher than those of [18F]AV-1451(Fig. 3).Conclu-
sions: This preliminary results suggested [18F]NM-AV-1451 may 
be a better AD imaging agent than [18F]AV-1451. The validations 
of [18F]NM-AV-1451 as a PHF-tau imaging agent continue.

OP-440
Development of a novel reversible F-18 labelled SL25.1188 
analog for the detection of MAO-B activity
S. Nag1, K. Dahl2, V. Bernard-Gauthier2, K. Värnas1, V. 
Narayanaswami2, M. Moein1, R. Arakawa1, N. Vasdev2, C. Halldin1,3; 
1Karolinska Institutet, Stockholm, SWEDEN, 2CAMH & University 
of Toronto, Toronto, ON, CANADA, 3Lee Kong Chian School 
of Medicine, Nanyang Technological University, Singapore, 
SINGAPORE.

Introduction: Monoamine oxidase-B (MAO-B) is an important 
enzyme for regulating the levels of monoaminergic neurotrans-
mitters by catalyzing their deamination. Inhibition of MAO-B 
has been widely used in the treatment of Parkinson’s disease 
(PD). Carbon-11 (11C) labelled MAO-B inhibitors, such as [11C]
L-deprenyl and [11C]SL25.1188, have been used in PET studies to 
image the distribution of available MAO-B in the human brain. 
The short half-life of 11C (20.4 min) makes these radioligands 
less suited for distribution to PET centers without an on-site cy-
clotron. The aim of this study was to develop a novel reversible 
18F-labeled analog of SL25.1188 ([18F](S)-3-(6-(3-fluoropentyloxy)
benzo[d]isoxazol-3-yl)-5-(methoxy methyl)oxazolidin-2-one; 
[18F]FSL25.1188), and to perform its biological evaluation in vitro 
and in vivo for detection of binding to MAO-B. Methods: Precur-
sor and reference compound were synthesized via a multi-step 
synthesise. Radiolabeling was achieved by one-step nucleophil-
ic substitution reaction. The reaction was carried-out in CH3CN 

at 100oC for 10 min. [18F]FSL25.1188 was first evaluated in vitro 
by human whole hemisphere autoradiography (ARG) experi-
ments. Furthermore, dynamic PET imaging with [18F]FSL25.1188 
was performed in vivo in a non-human primate (NHP) to inves-
tigate regional brain uptake and enzyme binding kinetics. To-
tal distribution volumes (VT) were calculated with 2-TCM, and 
radiometabolites were measured in monkey plasma using ra-
dio-HPLC. Results: Reference and precursor compounds were 
synthesized in 6-steps starting from 2-fluoro-4-hydroxybenzo-
nitrile. [18F]FSL25.1188 were produced and isolated in high ra-
dioactivity, radiochemical purity (>99%), and high molar activity 
(>100 GBq/µmol). In the ARG assay, [18F]FSL25.1188 binding was 
observed in MAO-B rich regions. Co-incubation with L-deprenyl 
and SL25.1188 inhibited radioligand binding in regions having 
high MAO-B density, such as thalamus (32% and 40%, resp.) and 
caudate nucleus (38% and 42%, resp.). The PET imaging study of 
[18F]FSL25.1188 in NHP showed high brain uptake (SUV = 2.8 at 
peak) followed by a progressive washout. The regional uptake 
also reflects the known distribution of MAO-B, with the highest 
accumulation in thalamus (VT = 5.6) and striatum (VT = 4.6 - 4.7), 
moderate accumulation in the cortical regions (VT = 4.3 - 4.6), 
and lowest in cerebellum (VT = 3.7). Radiometabolite studies 
demonstrated that only polar radiometabolites were formed 
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with 20% unchanged radioligand at 60 min. Conclusion: A high 
yielding radiosynthesis method to produce [18F]FSL25.1188 was 
developed. [18F]FSL25.1188 displays favorable properties for in 
vivo imaging of MAO-B, including blocking effect in vitro. There 
was a high blood-brain-barrier permeability, regional uptake in 
accordance with known MAO-B distribution, and fast washout 
from the NHP brain in vivo.

OP-441
Longitudinal Assessment Of Dopamine Progenitor Cell 
Engraftment In A Preclinical Model Of Parkinson’s Disease
J. Goggi1, M. Liao2, L. Qiu3, Z. Li3, S. Oh2, S. Luthra4, W. Shingleton4, 
E. Robins1; 1Singapore Bioimaging Consortium, A*STAR, Singapore, 
SINGAPORE, 2Bioprocessing Technology Institute, A*STAR, 
Singapore, SINGAPORE, 3National Neuroscience Centre, Singapore, 
SINGAPORE, 4GE Healthcare Life Sciences, Amersham, UNITED 
KINGDOM.

Introduction: Great strides have been made in the develop-
ment of cell therapies for Parkinson’s disease (PD) with the aim 
of restoring functional dopaminergic neurotransmission. Clini-
cally, cell therapy derived from human fetal tissues have shown 
significant, long term benefit, however, clinical use is stymied 
by ethical and logistical issues. Dopaminergic progenitor cells 
derived from human embryonic stem cells (hESC-DAs) are a 
renewable and viable alternative, able to mature into function-
al midbrain dopaminergic neurons in vivo. Here we longitudi-
nally follow the integration of hESC-DAs in a preclinical model 
of PD using clinically relevant methodologies including MRI, 
MRS and PET as well as behavioural measures and histology 
to assess engraftment and functional recovery. Materials and 
Methods: The floor plate-based protocol was used to produce 
functionally active hESC-DAs. Athymic nude rats were lesioned 
with 6-hydroxydopamine (6-OHDA) in the nigrostriatal projec-
tion, subsequently animals with >90% lesion efficacy and >5 
rotations per minute (RPM) received either vehicle or hESC-DA 
neurosphere transplant. Multimodal imaging, including MRI, 
MRS, PET (18F-FBCTT as a radiopharmaceutical for the presyn-
aptic dopamine transporter and 18F-Fallypride as a tracer for the 
occupancy of post synaptic D2/D3 receptors) were used to as-
sess initial lesion and transplant efficacy over a 6 month period 
post transplantation as well as behavioural measures (amphet-
amine induced rotation) and histology. Results: MRI and MRS 
show surviving transplants that increase in volume over time 
indicating proliferation and maturation of neuron rich cells. The 
6-OHDA lesioned striatum initially showed a greater than 90% 
reduction in 18F-FBCTT binding, while 18F-Fallypride binding 
was significantly increased indicative of a pronounced decrease 
in DA release. At 6 months post-transplant 18F-FBCTT clear-
ly shows re-innervation with a ~40% increase in binding and 
18F-Fallypride binding was normalized to intact levels indicating 
an improvement in functional dopamine release. After lesion, 
amphetamine induced rotations were >5 RPM, by 3 months 
a significant recovery was observed and maintained at the 6 
months in line with previous data. Histological analysis comple-
mented the imaging data confirming neuron-rich transplants 
expressing tyrosine hydroxylase and markers of midbrain do-

paminergic neurons. Conclusion: These data prove the ability 
of hESC-DA neurons to re-innervate the lesioned striatum and 
restore dopaminergic neurotransmission within 6 months of 
transplant.

OP-442
Synthesis and biological evaluation of a novel mGluR5 
radioligand: [18F]AZD9272
S. Nag1, K. Varnäs1, R. Arakawa1, A. Takano1, M. Jahan2, M. Schou1,3, 
C. Halldin1,4, L. Farde1,3; 1Karolinska Institutet, Stockholm, SWEDEN, 
2Uppsala University Hospital, Uppsala, SWEDEN, 3Precision 
Medicine and Genomics, IMED Biotech Unit, AstraZeneca,, 
Stockholm, SWEDEN, 4Lee Kong Chian School of Medicine, 
Nanyang Technological University, Singapore, SINGAPORE.

Introduction: The metabotropic glutamate receptor subtype 
mGluR5 has been proposed as a potential drug target for CNS 
disorders such as anxiety disorder, depression, Parkinson’s dis-
ease and epilepsy. The AstraZeneca compound AZD9272 has 
previously been labelled with carbon-11 and used as a PET radi-
oligand for determination of mGluR5 receptor binding and oc-
cupancy (1,2). The aim of this study was to develop 18F-labeled 
AZD9272 (3-fluoro-5-(3-(5-[18F]fluoropyridin-2-yl)-1,2,4-oxadi-
azol-5-yl)benzonitrile), and to examine its binding characteristics 
in vitro and in vivo. Methods: The nitro-precursor and the cold 
reference standard were provided by AstraZeneca. Radiolabel-
ing was achieved by a classical one-step fluorine-18 nucleophil-
ic substitution reaction. The detailed regional distribution [18F]
AZD9272 binding was evaluated using autoradiography on hu-
man brain whole hemisphere sections and PET measurements 
in four non-human primates (NHPs). After intravenous injec-
tion of [18F]AZD9272, brain radioactivity was measured for 123 
minutes using a high resolution PET system. Radiometabolites 
were measured in monkey plasma using gradient radio HPLC. 
Results: [18F]AZD9272 was successfully synthesized from nitro 
precursor and the incorporation yield of the fluorination reac-
tions was >55%. The radiochemical purity was higher than 99% 
at EOS. Molar activity was 94±103 GBq/µmol at time of adminis-
tration. The radioligand was stable, with a radiochemical purity 
of >99% at 2h after formulation in a sterile phosphate buffered 
solution (pH = 7.4). The percentage of parent radioligand in 
monkey plasma was 59&64% (n=2) at 120 min after injection, 
consistent with the high metabolic stability previously reported 
for 11C-labeled AZD9272 (1). After injection of [18F]AZD9272 the 
maximum whole brain radioactivity concentration was 4.9-6.7 
% of injected dose (n=4) and reached within 5.5-13.5 minutes 
of data acquisition. PET images for [18F]AZD9272 showed a pat-
tern of regional radioactivity consistent with that previously 
obtained for [11C]AZD9272 (2). Regional binding was highest in 
striatum and thalamus, whereas lower binding was observed for 
the cerebellum and occipital cortex. Autoradiography images 
of the human brain in vitro showed an anatomical distribution 
pattern consistent with that for the NHP brain in vivo. Conclu-
sions: The radioligand [18F]AZD9272 shows suitable properties 
for in vivo and in vitro imaging of mGluR5 binding in the pri-
mate brain. 18F-labeled AZD9272 offers advantages over [11C]
AZD9272 in terms of higher image resolution, combined with 
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a longer half-life, thereby serving as an improved tool for quan-
titative assessment of AZD9272 binding sites using PET and 
autoradiography. References: (1) Andersson et al., 2013, Nucl. 
Med. Biol. 40:547-553. (2) Varnäs et al., 2018, Neuropharmacol-
ogy, 135:455-463.

OP-443
Recent advances in translational study of 18F-DABTA-11, a 
PET tracer for alpha-synuclein aggregates
B. Hooshyar Yousefi1, K. Shi1, S. Nag2, R. Arakawa2, M. Herz1, 
M. Braeuer1, S. Reder1, C. Halldin2, H. Wester3, M. Schwaiger4, W. 
Weber1, T. Arzberger5,6, I. Yakushev1; 1Klinikum rechts der Isar, 
Technische Universität München, Nuclear Medicine Department, 
Munich, GERMANY, 2PET Centre Karolinska Institutet, Karolinska 
University Hospital, Stockholm, SWEDEN, 3Technische Universität 
München, Chair of Pharm. Radiochemistry, Garching, GERMANY, 
4Klinikum rechts der Isar, Technische Universität München, 
Munich, GERMANY, 5LMU- University of Munich Hospital, Munich, 
GERMANY, 6DZNE, Munich, GERMANY.

The ability to image alpha-synuclein aggregates (α-syn) in the 
living brain would enable to diagnose and track the degree and 
location of alpha-synucleinopathies over time. We have been 
developing several small molecule diagnostic probes based on 
4,4’-diaryl-2,2’-bithiazole, DABTA, tracers suitable for quantifica-
tion of α-syn by nuclear medicine imaging. Recently, we studied 
18F-DABTA-11 as a lead compound for noninvasive, specific im-
aging of a-syn as opposed to other proteopathies (e.g. Aβ and 
tau). Here, we report the results of studies aimed at the clinical 
translation of the 18F-DABTA-11 lead by µPET using α-syn E46K 
mutant rat model at age of 12 months as well as in nonhuman 
primates (NHP). Methods: The 18F-DABTA-11 lead with low 
nanomolar affinity for α-syn (Ki = 3 nM) and high selectivity (120 
fold) for Aβ and tau was labeled with the Neptis module using 
two-step 18F-fluoro ethylation. The brain-specific binding kinet-
ics were investigated in 12 month-old rats with E46K α-syn mu-
tation and controls using dynamic PET coregistered to a 7T-MRI. 
Furthermore, we studied the 18FDABTA-11 and an 11C-DABTA-3 
leads’ brain uptake kinetics and plasma stability in normal NHP. 
Results: The automation and CMC works for the two-step ra-
diosynthesis of the 18F-DABTA were established (RCY >15% and 
a purity >98%). Group comparisons of distribution volume (DV) 
in rats showed statistically significant differences between α-syn 
E46K rats and controls for the substantia nigra, cerebellum, thal-
amus, brainstem, corpus callosum, basal forebrain, neocortex, 
and striatum. In normal NHP both tracers showed initial brain 
uptake of up to 1.4% ID (1.3 SUV) and a quite rapid washout 
with marginally increases in later time points (up to 0.4SUV at 
120min). Initial results of in vivo stability of 18F- and 11C-DABTA 
in monkey plasma were higher than 55% 120 min p.i. Conclu-
sion: The favorable features of DABTAs encourage us to carry 
out translation into human studies. The fast washout from brain 
in NHP and the suitable uptake brain entry/clearance kinetics, 
target affinity, excellent accumulation in the α-syn rich regions 
in E46K rats suggests that DABTA-11 is promising selective a-syn 
tracer that may allow for the first non-invasive imaging of α-sy-
nuclein aggregates in patients with Parkinson’s disease or de-

mentia with Lewy bodies. Acknowledgment: We are grateful 
for the excellent assistance of Zhisheng Jia, Prodip Datta and 
Mohammad Moein in NHP study.

OP-444
18F-Fluorodopa and 18F-Fallypride Assessment of Cell 
Grafts in 6-OHDA Lesioned Rats
S. J. Paisey1, L. Lewis2, D. Harrison2, M. A. Canham3, E. L. Lane4, C. 
Marshall1, T. Kunath3, M. J. Lelos2; 1PETIC, Cardiff University, Cardiff, 
UNITED KINGDOM, 2School of Biosciences, Cardiff University, 
Cardiff, UNITED KINGDOM, 3MRC Centre for Regenerative Medicine, 
University of Edinburgh, Edinburgh, UNITED KINGDOM, 4School of 
Pharmacy, Cardiff University, Cardiff, UNITED KINGDOM.

Introduction: 18F-Fluorodopa is a widely used radiotracer in 
clinical studies of cell replacement therapy in patients with Par-
kinson’s disease, however it has not, to date, been shown that 
small cell grafts could be detected in rodent models of PD us-
ing this radiotracer. The aim of this study was to assess the abili-
ty of 18F-Fluorodopa and 18F-Fallypride to monitor therapeutic 
graft development in unilaterally 6-OHDA lesioned rats as mea-
sured against behavioural measures. Materials and methods: 
26 lister-hooded rats received 6-OHDA lesions of the right me-
dial forebrain bundle to induce unilateral dopamine loss and 
corresponding motor impairments. Rats were then split into 3 
groups: lesion only (n= 10), lesion rats grafted with primary hu-
man fetal cells (hVM, n=10) and lesion rats grafted with clinical 
grade human embryonic stem cells differentiated to a dopa-
minergic phenotype (hESC-DA; n=6). Rats were scanned with 
18F-Fluorodopa at 17-20 weeks post grafting. A subset were 
also scanned 12-15 weeks post graft with 18F-Fluorodopa or 
with 18F-Fallypride. 18F-Fluorodopa scans we carried out and 
analysed with patlak plots as described by Kyono et-al. 1 and 
18F-Fallypride scans with logan reference plots as described 
by Ota et-al. 2 using a mediso nanoscan PET/CT scanner and 
vivoquant image analysis software. Ki values of the lesioned 
side were expressed as a % of the values in the intact side. Mo-
tor impairment and recovery were assessed using four tests 
of simple motor function (amphetamine-induced rotation, 
vibrissae-evoked touch test, adjusting steps test and cylinder 
test). Graft volumes and neuronal cell counts were analysed 
by histology at study endpoint. 18F-Fluorodopa and 18F-Fally-
pride were produced in house on a Trasis all-in-one system via 
adaptations of literature methods.3,4 Results: Group wise com-
parison of striatal regions of grafted groups vs control lesion 
only rats showed a statistically significant increase in uptake for 
18F-Fluorodopa in the grafted groups. On an individual basis 
there was a statistically significant correlation between 18F-Flu-
orodopa uptake and behavioural tests. Groupwise comparison 
between grafted and lesion only groups showed a statistically 
significant normalisation effect of 18F-Fallypride uptake in the 
striatal regions in the grafted animals compared to the lesion 
only animals. Both grafted groups showed statistically signifi-
cant improvements in all behavioural measurements com-
pared to lesion only animals. Conclusions: 18F-Fluorodopa 
and 18F-Fallypride are useful in the analysis of graft function in 
this Parkinson’s disease model. References: 1. Kyono, EJNMMI 
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Res 2011,1,25. 2. Ota, PsychiatryResNeuroimaging 2015,232,92-
97. 3. Libert, JNuclMed 2013,54,1154-1161. 4. Mukherjee, Nu-
clMedBiol 1995,22,283-296.
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OP-445
Validation of non-invasive parametric methods for 
11C-UCB-J PET imaging using subcortical white matter as 
reference tissue
N. Mertens1, P. Maguire2, K. Serdons1, B. Lacroix2, J. Mercier2, D. 
Sciberras2, K. Van Laere1, M. Koole1; 1University Hospital and KU 
Leuven, Leuven, BELGIUM, 2UCB Pharma, Braine-l’Alleud, BELGIUM.

Introduction: 11C-UCB-J was developed as a specific PET ligand 
for quantifying presynaptic SV2A expression in vivo and is con-
sidered as an excellent proxy of synaptic density. A region-based 
analysis of 11C-UCB-J PET dose occupancy data confirmed 1 tis-
sue compartment model (1TCM) as the preferred kinetic model 
and identified subcortical (centrum semi-ovale) white matter as 
a valid reference region [1,2]. However, accurate parametric im-
ages are a prerequisite for clinical applications and a voxelwise 
analysis of 11C-UCB-J PET. The purpose of this study was to eval-
uate different non-invasive methods for generating 11C-UCB-J 
parametric maps representing binding potential (BPND) and 
relative tracer delivery (R1) at a voxel level while using centrum 
semi-ovale as reference tissue. Subjects & methods: 10 healthy 
volunteers (8M/2F; age 27.6 ± 10.0 yrs) underwent a 90-min 
dynamic 11C-UCB-J PET scan with full arterial blood sampling 
under baseline and SV2A-antagonist dosing conditions. A ba-
sis function approach (receptor parametric mapping: RPM2) of 
the simplified reference tissue model (SRTM) and a multilinear 
reference tissue model (MRTM2) were used for generating para-
metric BPND and R1 maps. Both approaches used a fixed wash-
out constant k2 for the reference tissue determined by regional 
based SRTM analysis with k2 coupled between all brain regions. 
In addition, reference Logan (rLogan) and standard uptake value 
ratios for several post injection time intervals (SUVR60-90min, SU-
VR50-80min and SUVR40-70min) were investigated. BPND/SUVR-1 and 
R1 images were evaluated using correlation and Bland-Altman 
analyses, comparing regional parametric values to region-based 
1TCM DVR-1 and R1 values relative to centrum semi-ovale. Re-
sults: For all non-invasive parametric methods, highly signif-
icant correlations were found with regional 1TCM values for 
both BPND/SUVR-1 (r≥0.97) and R1 (r≥0.86) parameters. RPM2 
and MRTM2 presented a very similar small bias and 95% limits 
of agreement interval (1.6% bias and [-7.3%,10.5%] for MRTM2) 
and outperformed rLogan (10.5% bias and [-3.6%,24.6%]). For a 
SUVR based quantification, SUVR60-90min demonstrated the small-
est bias and 95% limits of agreement interval (6.6% bias and 
[-9.0%,22.3%]). Conclusion: Both RMP2 and MRTM2 provided 
more robust 11C-UCB-J parametric maps compared to rLogan 
and are therefore the preferred methods for voxel level analysis 
of dynamic 11C-UCB-J PET studies using the centrum semi-ovale 

as reference region. SUVR60-90min-1 images relative to the centrum 
semi-ovale proved to be an excellent proxy for the 11C-UCB-J 
BPND maps using only static 11C-UCB-J PET imaging. [1] Finnema 
et al., Kinetic evaluation and test-retest reproducibility of [11C]
UCB-J, JCBFM, Jan 2017 [2] Koole et al., Neuroreceptor Mapping 
Conference, London, 2018

OP-446
Reliable quantification of 18F-GE-180 PET 
neuroinflammation studies using an individually scaled 
population-based input function
G. Berding1, M. Dirks2, C. Schütze3, F. Wilke3, M. Mamach3, L. 
Hamann3, B. L. N. Langer1, M. Lukacevic1, A. Polyak1, C. Petrusch2, 
F. M. Bengel1, L. Geworski3, K. Weissenborn2, T. Ross1, R. Buchert4; 
1Department of Nuclear Medicine, Hannover Medical School, 
Hannover, GERMANY, 2Department of Neurology, Hannover 
Medical School, Hannover, GERMANY, 3Department of 
Medical Physics and Radiation Protection, Hannover Medical 
School, Hannover, GERMANY, 4Department of Diagnostic and 
Interventional Radiology and Nuclear Medicine, University Medical 
Center Hamburg-Eppendorf, Hamburg, GERMANY.

Aim: Measurement of the individual input-function by con-
tinuous arterial blood-sampling and metabolite analysis of ≥6 
arterial blood-samples is the gold-standard for quantitative 
assessment of neuroinflammation by dynamic PET with trans-
locator protein (TSPO) ligands. Aim of this study was to test a 
population-based input-function individually scaled by a single 
late blood-sample for simplified quantification of 18F-GE-180 
PET. Methods: Two healthy volunteers and eight liver-trans-
planted patients were enrolled (age 60±8years, 4 females, 4 
smokers). All were scanned for 90min (Biograph mCT, Siemens) 
starting with the injection of 185MBq 18F-GE-180. Automatic 
arterial blood-sampling was performed during the first 15min. 
Additional blood-samples were obtained manually at 4.5, 10, 
17.5, 32.5, 65 and 85min p.i.. The latter were also used to de-
termine the time-course of the plasma-to-whole blood ratio 
and the fraction of unmetabolized tracer in order to derive 
the input-function from the whole-blood time-activity-curve 
(TAC). Whole-blood curve and input-function were corrected 
for delay and dispersion using an image-derived TAC of the 
internal carotid. “Population-based” templates of whole-blood 
TAC and input-function were generated by averaging the indi-
vidual curves after scaling to the respective value at 85min p.i.. 
Individual population-based blood-curves were obtained by 
multiplying the templates by the individual 85min values. The 
thalamus TAC was extracted from the dynamic PET-data using 
a predefined standard VOI in MNI-space after stereotactical nor-
malization based on individual MPRAGE-MRI (SPM12). The 2-tis-
sue-compartment-model with free fractional blood-volume 
was used to estimate the total distribution-volume (VT) of 18F-
GE-180 in the thalamus (PMOD). Measured or population-based 
blood curves were used for the modelling. In addition, the thala-
mus-to-cerebellum uptake ratio (60-90min p.i.) was computed. 
Results: Bland-Altman analysis revealed a tendency towards 
lower thalamic VT with the population-based input (0.146 vs. 
0.170, p=0.063), particularly for higher VT values. However, tha-
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lamic VT calculated with population-based or measured blood-
curves were strongly correlated (R2=0.904, p<0.0001). VT was 
significantly lower in smokers (with population-based blood-
curves: 0.105 vs. 0.173, p=0.021). The thalamic uptake-to-cere-
bellum ratio did not correlate with VT based on measured input 
(R2=7*10-6, p=0.994), nor was it different between smokers and 
non-smokers (0.825 vs. 0.838, p=0.438). Conclusions: These 
results support the use of a population-based input-function 
scaled with a single late blood-sample for quantitative analysis 
of dynamic 18F-GE-180 PET studies. High correlation to results 
obtained with complete measured blood-data and detection 
of an expected difference in TSPO binding related to smoking 
(Brody, Neuropsychopharmacology 2017,42:1630-9) could be 
achieved. In contrast, GE-180 uptake scaled to the cerebellum 
failed in both regards.

OP-447
Deep Learning approach for interpretation of 
123I-iofloupane SPECT images in patients with suspected 
Parkinson’s Disease
R. Fahmi1, L. Sibille1, G. Platsch2, S. Zuehlsdorff1; 1Siemens Medical 
Solutions, USA, Inc., Knoxville, TN, UNITED STATES OF AMERICA, 
2Siemens Medical Solutions, Erlangen, GERMANY.

Purpose: Parkinson’s disease (PD) is primarily characterized by 
dysfunction of the presynaptic dopaminergic system which 
can be analyzed at the striatal level using dopamine transport-
er imaging with 123I-ioflupane SPECT (DaTscan). Typically, these 
images are interpreted either only visually or in combination 
with semi-quantitative analysis approach which requires age-
matched reference values. We propose a deep learning-based 
approach for interpretation of DaTscan images in patients with 
PD. Methods: DaTscan images of 176 healthy controls (HC) 
and 390 PD subjects from the PPMI database (www.ppmi-info.
org) were used to build a convolutional neural network (CNN) 
(Fig. 1) designed to refine image interpretation. Specifically, the 
network was designed to distinguish between DaTscan images 
of HC and PD subjects. Summed 2D semi-quantitative images 
around the basal ganglia were used through a 10-fold cross-val-
idation to evaluate the network. No data augmentation was 
performed. For each subject, the reconstructed DaTscan image 
was affine-registered with a DaTscan template in the standard 
anatomical Montreal Neurological Institute (MNI) space, and 
scaled voxel by voxel to the mean uptake in the entire brain 
without striata, resulting in a distribution volume ratio (DVR) 
image. Subsequently, a 12-mm-thick transversal slab centered 
(in axial direction) at the striatum in the template space was 
extracted and averaged to create a 2D DVR-image. Finally, a 
rectangular mask encompassing the striata in the MNI space 
was applied to crop a 47x34 DVR patch (Fig. 1) which was used 
as input to the network. We tested our network using as ground 
truth the gold standard diagnosis of PPMI cohort. In addition, 
we used Striatal Analysis software (syngo.via, Siemens-Medi-
cal-Solutions, USA, Inc., Knoxville, TN) to build a database of ref-
erence regional binding ratios from 101 HC subjects and used it 
to classify new PPMI data (59 HC and 87 PD). The performances 
of the two approaches (normal DB and proposed CNN) were 

compared. Results: Using the database of quantitative refer-
ence values, optimal classification accuracy (CA) using Youden 
index and area under receiver-operating-characteristic curve 
(AUC) were: putamen (CA=92%, AUC=0.96), caudate (CA=77%, 
AUC=0.92), and striatum (CA=87%, AUC=0.93). However, better 
results were achieved using the proposed network (AC=96.5%, 
AUC=0.986). Conclusion: We built a deep learning network 
and trained it to classify subjects into HC or PD based on their 
DaTscan data. Such a network can potentially assist in resolv-
ing inter-observer variability of visual reads of DaTscan images 
and substituting a normal database of binding ratios required 
for meaningful clinical quantification of dopamine transporter 
availability.

OP-448
Assessment of the Accuracy of Volumetric Statistical 
Amyloid Burden (VSAB) for Identifying Amyloid Positive 
and Negative Subjects with 18F-Flutemetamol PET
S. Pirozzi, D. Mirando, A. Kruzer, J. Piper, A. Nelson; MIM Software 
Inc., Cleveland, OH, UNITED STATES OF AMERICA.

Purpose: Previous studies have shown that VSAB, the volume 
of gray matter exceeding a z-score threshold compared to a da-
tabase of amyloid negative healthy controls, is a useful metric 
for quantitative assessment of amyloid PET brain scans. Apply-
ing a probabilistic gray matter mask (GMM) for VSAB calculation 
further improves the utility of this metric in quantifying amy-
loid images and has demonstrated high accuracy and excellent 
agreement with expert visual reads using Florbetapir and Flor-
betaben. Here, our goal is to evaluate the use of VSAB for distin-
guishing between amyloid positive and negative patients with 
Flutemetamol PET scans. Methods: Flutemetamol PET scans 
for 109 clinically diagnosed healthy controls (M:F-47:62; mean 
age 72.1 years) and 18 AD subjects (M:F-10:8; mean age 74.2 
years) were acquired from the Australian Imaging, Biomarkers 
& Lifestyle Study of Aging (AIBL) (www.aibl.csiro.au). All normals 
were further classified as amyloid negative by an expert read-
er. After registration to common template space, z-scores were 
computed for each voxel of every PET scan as previously de-
scribed. Z-score thresholds at 1.65, 3, and 5 were considered for 
the computation of VSAB, defined as the percentage of voxels 
within the GMM exceeding the z-score threshold. The probabi-
listic GMM, defined as the region where voxels are at least 50% 
more likely to contain gray matter than white matter, was creat-
ed using FreeSurfer for the segmentation of MRIs. ROC curves 
created at each z-score threshold determined the optimal VSAB 
cutoff, resulting in the highest sensitivity and specificity. AUC, 
sensitivity, specificity, and accuracy were calculated for VSAB at 
each z-score threshold. Results: Using a z-score threshold of 
5, VSAB correctly classified scans with 99.2% accuracy at 100% 
specificity and 94% sensitivity, and AUC value of 0.970 (17/18 
correctly classified amyloid positive and 109/109 correctly clas-
sified amyloid negative). Z-score thresholds of 1.65 and 3 result-
ed in 98.4% accuracy at 100% specificity and 89% sensitivity, 
with AUC values of 0.937 and 0.961 respectively (16/18 correctly 
classified amyloid positive, and 109/109 correctly classified amy-
loid negative). Conclusion: VSAB using a probabilistic GMM cor-
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rectly classified amyloid negative from amyloid positive patients 
with excellent accuracy and high sensitivity and specificity, with 
only one incorrectly identified amyloid positive subject. Future 
studies are warranted to further explore this metric using the 
derived VSAB cutoffs found here on a larger test set. 

OP-449
ViQuant: A fully-automated non-invasive absolute 
quantification pipeline for [18F]FDG PET/MRI of the 
human brain
L. Shiyam Sundar1, O. Muzik2, L. Rischka1, A. Hahn1, I. Rausch1, R. 
Lanzenberger1, M. Hienert1, E. Klebermass1, F. Fuechsel3, M. Hacker1, 
M. Pilz1, E. Pataraia1, T. Traub-Weidinger1, T. Beyer1; 1Medical 
University Vienna, Vienna, AUSTRIA, 2Wayne State University, 
Detroit, MI, UNITED STATES OF AMERICA, 3Stadtspital Waid Zurich, 
Zurich, SWITZERLAND.

Purpose: To introduce ViQuant, a clinically viable fully automat-
ed PET/MR based software pipeline that allows non-invasive de-
termination of the cerebral metabolic rate of glucose (CMRGlc) 
using an image-derived input function (IDIF), followed by the 
calculation of patient-specific abnormality maps (Z-maps). Ma-
terial and Methods: The ViQuant pipeline is a MATLAB based 
tool consisting of individual software blocks that perform the 
following tasks: (1) dynamic PET image reconstruction based on 
motion matched attenuation maps (Siemens e7 tools), (2) ex-
traction of an image derived input function (IDIF) by performing 
an MR-based motion correction and partial-volume correction, 
(3) generation of CMRGlc images using Patlak analysis, and (4) 
generation of a normative database (NormDB) and patient-spe-
cific z-maps. To evaluate the performance of the software pipe-
line, 10 non-lesional epilepsy patients ((27±7) y, (70±10) kg, 
5M/5F) underwent dynamic [18F]FDG PET/MRI examinations in 
a fully-integrated PET/MRI (Siemens, Biograph mMR). The 60min 
imaging protocol consisted of simultaneous acquisition of PET 
list mode data, MRA, T1 MR as well as sparsely-sampled MR nav-
igators for motion correction. A low-dose CT was performed for 
the purpose of attenuation correction. No arterial input function 
(AIF) was obtained from the patient cohort as the IDIF meth-
odology was already validated using healthy volunteers. The 
obtained patient data together with CMRGlc images from 20 
healthy volunteers (demographics similar to NLE patients) were 
passed to the ViQuant pipeline for the non-invasive calculation 
of patient-specific CMRGlc images. Spatial normalization of all 
images was performed using DARTEL (SPM 12), allowing the 
pixel-wise comparison of patient images against the NormDB. 
The obtained z-maps were subsequently transformed back into 
patient space where they were evaluated side-by-side with 
SUV images (40-60min p.i) by an experienced nuclear medicine 
physician. Results: Patient-specific z-maps provided important 
imaging clues with respect to both hypo- and hypermetabolic 
areas in the corresponding SUV images, significantly adding to 
the visual evaluation of image asymmetries. In particular, the 
identification of hypermetabolic areas in epilepsy patients, only 
poorly appreciated in the past, might offer important mecha-
nistic clues about the origin and spread of the seizure discharge, 
likely to provide added clinical value in challenging cases of 

extratemporal lobe epilepsy. Moreover, z-maps also provided 
additional clues about white matter abnormalities that might 
be related to low-level inflammation. Conclusion: Our work 
demonstrates that the developed automatic pipeline allows for 
a fully-quantitative [18F]FDG-PET/MRI assessment of brain func-
tion in a clinical setting which might provide added value in the 
clinical management of neurology patients.

OP-450
Diagnostic Performance of Regional Cerebral Blood Flow 
Images Derived from Dynamic PIB Scans in Alzheimer’s 
Disease
D. E. Peretti, D. Vállez García, J. Doorduin, F. E. Reesink, B. M. de 
Jong, R. A. J. O. Dierckx, P. P. De Deyn, R. Boellaard; University 
Medical Center Groningen, Groningen, NETHERLANDS.

Introduction: Several tools have been created to support cli-
nician’s diagnosis decision for Alzheimer’s disease (AD). These 
tools make use of the hypometabolism pattern as seen in 2-[18F]-
fluoro-2-deoxy-D-glucose (FDG) positron emission tomography 
(PET) scans. Studies have shown, however, that regional cerebral 
blood flow (rCBF) images derived from 11C-labelled Pittsburgh 
Compound B (PIB) PET scans may be good surrogates for FDG 
scans. The aim of this study was to explore whether rCBF imag-
es, derived from dynamic PIB scans, could be used for diagnosis 
of AD using the PALZ tool from PMOD. Subjects and Methods: 
Nine patients diagnosed with AD, ten with mild cognitive im-
pairment, and eleven healthy controls underwent static FDG 
and dynamic PIB PET scans. Three sets of images were generat-
ed, all normalized to cerebellar grey matter values: from the FDG 
images, (1) standardized uptake value ratios (SUVR); and from 
the dynamic PIB images, (2) the ratio of tracer influx relative to 
reference region (R1) (through the simplified reference tissue 
model 2), and the time-weighted average of initial frames (ePIB; 
with time interval of (3) 20-130s, and (4) 1-8min). The images 
were analysed with the PALZ tool from PMOD (v3.9, PMOD Tech-
nologies LLC), providing an AD score. SUVR scores were used 
as a reference to compare with rCBF scores. Correlations of the 
methods were drawn, and receiver operating curves (ROC) were 
made to explore sensitivity and specificity outcomes. Results: 
Both R1 and ePIB(20-130s) presented a good correlation when 
compared to SUVR (R²=0.78 and 0.75, respectively), with linear 
regression slopes of 0.74 and 0.71, while ePIB(1-8min) showed a 
worse correlation (R²=0.46), and a slope of 0.44. All ROC curves 
exhibited a similar shape, with an area under the curve (AUC) 
of 0.95 for ePIB(20-130s), 0.94 for R1, 0.93 for SUVR, and 0.87 for 
ePIB(1-8min), and no statistically significant differences were 
found between curves. However, R1 and ePIB(1-8min) showed 
to have the highest sensitivity, of 100%, while SUVR and ePIB(20-
130s) presented 89%. Meanwhile, SUVR had the highest speci-
ficity, of 76%, while R1 had a specificity of 67%, and both ePIB, 
57%. Conclusion: Due to its high sensitivity and the fact that its 
ROC curve was not statistically significantly different from those 
seen with FDG SUVR, rCBF images suggested to be a good sur-
rogate for FDG scans for diagnostic purposes. Therefore, rCBF 
(using R1) seems to be a valid method for the diagnosis of AD 
patients.
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OP-451
FDG PET/MR brain imaging: Impact of different MR 
attenuation correction methods on the image-derived 
input function
L. Shiyam Sundar1, A. Tuma1, O. Muzik2, L. Rischka1, A. Hahn1, I. 
Rausch1, R. Lanzenberger1, M. Hienert1, E. Klebermass1, F. Fuechsel3, 
M. Pilz1, E. Pataraia1, T. Traub-Weidinger1, T. Beyer1; 1Medical 
University Vienna, Vienna, AUSTRIA, 2Wayne State University, 
Detroit, MI, UNITED STATES OF AMERICA, 3Stadtspital Waid Zurich, 
Zurich, SWITZERLAND.

Aim: To evaluate the impact of different MR attenuation cor-
rection (AC) methods on the accuracy of an image-derived 
input function (IDIF) obtained from [18F] FDG PET/MR imag-
ing of the human brain. Material and Methods: Ten healthy 
volunteers (PROVIDE AGE) underwent test-retest [18F]FDG 
PET/MRI examinations in a fully-integrated PET/MRI scanner 
(Siemens, Biograph mMR). The imaging protocol consisted of 
a 60 min list-mode PET acquisition simultaneously acquired 
with the following MR sequences: Dixon and UTE acquisitions 
for AC, 3D time-of-flight MR angiography (TOF-MRA) for seg-
mentation of the internal carotid arteries (ICAs) and sparsely 
sampled MR navigators for motion correction. Apart from the 
vendor-provided AC maps, RESOLUTE based AC maps were 
calculated. A low-dose brain CT was also acquired as the AC 
reference standard. The PET data was reconstructed based on 
four different AC maps using the OSEM algorithm (PET-DIXON, 
PET-UTE, PET-RESOLUTE and PET-CT). The arterial input func-
tion (AIF) was collected as a reference standard for comparison 
with the generated IDIFs. The IDIF generation pipeline included 
the following tasks: (1) automatic segmentation of the petrous 
segment of the ICAs from TOF-MRA images, (2) MR-navigator 
based motion compensation and (3) MR based partial volume 
correction. IDIFs (IDIF-Dixon, IDIF-UTE, IDIF-RESOLUTE and ID-
IF-CT) were obtained from the corresponding images. The ratio 
of the area-under-the-curve (R-AUC) between each calculated 
IDIF and the AIF was used as a similarity measure between the 
input functions. Results: The R-AUC for IDIF-Dixon, IDIF-UTE, 
IDIF-RESOLUTE and IDIF-CT was found to be 0.71 ± 0.14, 1.09 
± 0.14, 0.97 ± 0.07 and 1.00 ± 0.04 respectively. As expected, 
the IDIF-CT was in excellent agreement with the AIF. The ID-
IF-DIXON severely underestimated the AIF due to suboptimal 
correction for bone attenuation, whereas the IDIF-UTE overes-
timated the AIF due to moderate overcorrection for bone. In 
addition, both these methods displayed a large variability of 
+14% (SD). In contrast, the IDIF-RESOLUTE showed good agree-
ment with the AIF, with a slight average underestimation of 3% 
and a moderate variability of +7% (SD). Conclusion: Our work 
demonstrates that the RESOLUTE MR-AC can be considered as 
a reasonable alternative to CT-AC with respect to an accurate 
determination of an IDIF. The RESOLUTE MR-AC obviates the 
need for an addition CT-AC scan, thus allowing the non-inva-
sive determination of cerebral metabolic rate of glucose solely 
using a fully-integrated PET/MRI scanner. Acknowledgement. 
This study was supported by the Austrian Science Foundation 
KLI482-B31. Keywords. Image-derived Input Function, PET/
MRI, Attenuation correction, Neuroimaging
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Imaging

OP-452
Dual-Phase, Subtraction and SPECT/CT with MIBI
D. Rubello; Ospedale ‘S. Maria della Misericordia’ - Rovigo, Nuclear 
Medicine Service - PET Unit, ROVIGO, ITALY.

OP-453
PET/CT with 11C-Methionine
M. Luster; Universitätklinikum Marburg, Nuclear Medicine, 
Marburg, GERMANY.

OP-454
PET/CT with 18F-Fluorocholine in Primary 
Hyperparathyroidism
S. Balogova; Onkologický ústav sv. Alžbety, Nuclear Medicine, 
Bratislava, SLOVAKIA.

OP-455
PET/CT with 18F-Fluorocholine in Secondary
Hyperparathyroidism
J.-N. Talbot; Hôpital Tenon, Nuclear Medicine, Paris, FRANCE.
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OP-456
Detection efficacy of [18F]PSMA-1007 PET/CT in 251 
Patients with biochemical recurrence after radical 
prostatectomy
F. L. Giesel1, F. Spohn1, T. Maurer2, P. Flechsig1, O. Neels3, W. Weber2, 
C. Kratochwil1, U. Haberkorn1, V. Kramer4, K. Kopka3, M. Eiber2; 
1University Hospital Heidelberg, Heidelberg, GERMANY, 2Technical 
University Munich, Munich, GERMANY, 3German Cancer Research 
Center (DKFZ), Heidelberg, GERMANY, 4Center of Nuclear Medicine 
PositronMed - FALP, Santiago, CHILE.

Introduction: Recently, prostate-specific membrane antigen 
(PSMA) targeted PET-imaging has gained significant interest for 
staging and restaging of prostate cancer. Most published stud-
ies have investigated the diagnostic potential of 68Ga-labeled 
PSMA-agents. [18F]PSMA-1007 is a novel PSMA-ligand with ex-
cellent preclinical characteristics which is not excreted by the 
urinary tract, a potential advantage for pelvic imaging. The aim 
of this study was to investigate the diagnostic efficacy of [18F]
PSMA-1007 in biochemical recurrence (BCR) after radical pros-
tatectomy (RP). Methods: 251 patients from three academic 
centers with BCR after radical prostatectomy were evaluated 
in a retrospective analysis. Patients who had received second 
line androgen deprivation therapy and/or chemotherapy were 



S149 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

excluded, however prior first line ADT exposure was allowed. 
The median PSA-level was 1.2 ng/ml (range: 0.2-228 ng/mL). All 
patients underwent a PSMA-PET/CT after injection of 301±46 
MBq [18F]PSMA-1007 at 92±26 min post injection. The detection 
rate of presumed recurrence sites was correlated with PSA-level 
and original primary Gleason score. A comparison to a subset 
of patients treated previously with androgen deprivation thera-
py (ADT) was undertaken. Results: 204 of 251 patients (81.3%) 
patients had evidence of recurrence on [18F]PSMA-1007 PET/CT. 
The detection rates were 94.1% (79/84), 90.1% (50/55), 74.5% 
(35/47) and 61.5% (40/65) for PSA-levels of ≥2, 1-<2, 0.5-<1 and 
0.2-<0.5ng/mL, respectively. [18F]PSMA-1007 PET/CT revealed 
local recurrence in 43.7% (62) of patients. Lymph node metas-
tases were present in the pelvis in 40.6% (102), in the retroper-
itoneum in 19.5% (49) and in supradiaphragmatic locations in 
12.0% (30) of patients. Bone and visceral metastases were de-
tected in 40.2% (101) and 3.6% (9) patients. In higher Gleason 
score tumors (≤7vs.≥8) detection efficacy trended higher (76.3% 
vs. 86.7%) but was not statistically significant (p=0.32). However, 
detection efficacy was higher in patients who had previously 
been on ADT (91.7% vs. 78.0%) within 6 months prior to imag-
ing (p=0.0179). Conclusion: [18F]PSMA-1007 PET/CT offers high 
detection rates in BCR after radical prostatectomy which is com-
parable or higher than results data published for 68Ga-labelled 
PSMA-ligands.

OP-457
Evaluation And Preliminary Radiation Dosimetry Of [18F]
PSMA-11 For PET Imaging Of Prostate Cancer
S. Piron1, K. De Man2, N. Van Laeken2, Y. D’Asseler2, K. Kersemans2, 
P. Ost3, K. Decaestecker4, P. Deseyne3, V. Fonteyne3, N. Lumen4, B. 
Brans2, F. De Vos1; 1Ghent University, Laboratory of Radiopharmacy, 
Ghent, BELGIUM, 2Ghent University Hospital, Dept Nuclear 
Medicine, Ghent, BELGIUM, 3Ghent University Hospital, Dept 
Radiation Oncology, Ghent, BELGIUM, 4Ghent University Hospital, 
Dept Urology, Ghent, BELGIUM.

Introduction: Prostate specific membrane antigen (PSMA) is 
highly overexpressed in prostate cancer (PCa). Many PSMA ra-
diotracers for PET/CT imaging of secondary PCa staging have 
been developed but encounter difficulties in achieving high 
radiochemical yields or precursor availability. [18F]PSMA-11 has 
been successfully radiosynthesized by Kersemans et al.1, but no 
first-in-human results are available yet. The aim of this study is to 
evaluate the safety of administration and the radiation dosime-
try of [18F]PSMA-11. Here we present the preliminary results of a 
phase-1, open label study in prostate cancer patients. Subjects 
and methods: [18F]PSMA-11 was synthesized as described by 
Kersemans et al.1 Six patients (median 66.5y, range 62-68y) with 
suspected PCa recurrence after previous treatment were inject-
ed with 2 MBq/kg [18F]PSMA-11 followed by PET/CTlow-dose imag-
ing at 0, 20, 50, 90 and 300 min post injection (p.i.). To evaluate 
the safety of administration, vital parameters (body tempera-
ture, blood pressure and heart rate) were monitored. To assess 
toxicity, blood count and biochemical parameters such as sodi-
um, creatinine, ALT/AST and alkaline phosphatase were deter-
mined. Radiation dosimetry analysis was performed using the 

RADAR method as implemented in the OLINDA/EXM software. 
For blood activity measurement, small samples of venous blood 
were collected at 5, 10, 20, 30, 50, 70, 90 and 300 min p.i. The 
free 18F fraction was determined in plasma 20, 50 and 90 min af-
ter administration to evaluate the metabolism of [18F]PSMA-11. 
Results: No study drug related adverse events were observed. 
After injection, [18F]PSMA-11 is rapidly cleared from the blood 
with 29.0 ± 5.9 % of the activity excreted in urine 5h p.i. The free 
18F fraction increased from 9.7 ± 1.0% 20 min p.i. to 22.2 ± 1.5% 
90 min p.i. Dosimetry is reported for 2 patients. The calculated 
mean effective dose of 0.012 ± 0.001 mSv/MBq makes the total 
radiation exposure of [18F]PSMA-11 lower compared to other 
18F-labeled PSMA PET agents and similar to 68Ga-PSMA-11. The 
highest tracer uptake was observed in kidneys, lacrimal and sal-
ivary glands, spleen and liver. Conclusion: [18F]PSMA-11 can be 
safely administered and results in a mean effective dose of 0.012 
± 0.001 mSv/MBq. Therefore, the total radiation dose is lower 
compared to other 18F-PET agents and in the same range of 
[68Ga]PSMA-11. 1. Kersemans, K. et al. Automated radiosynthesis 
of Al[ 18 F]PSMA-11 for large scale routine use. Appl. Radiat. Isot. 
135, 19-27 (2018).

OP-458
Biodistribution and radiation dosimetry of the novel 
18F-labeled prostate-specific membrane antigen-ligand 
PSMA-7 for PET/CT in prostate cancer patients
M. Hohberg1, M. Dietlein1, C. Kobe1, F. Dietlein2, B. Zlatopolskiy3, P. 
Krapf4, M. Wild1, P. Täger1, B. Neumaier4, A. Drzezga1; 1Department 
of Nuclear Medicine, University Hospital of Cologne, Cologne, 
GERMANY, 2Dana-Farber Cancer Institute, Boston, MA, UNITED 
STATES OF AMERICA, 3Institute of Radiochemistry and Experimental 
Molecular Imaging, University Hospital of Cologne, Cologne, 
GERMANY, 4Institute of Neuroscience and Medicine–5 (Nuclear 
Chemistry), Jülich Research Center, Jülich, GERMANY.

Objectives: We investigated the whole-body distribution and 
the radiation dosimetry of 18F-PSMA-7, a novel 18F-labeled PS-
MA-ligand for the PET/CT imaging of prostate cancer. Methods: 
Ten patients with prostate cancer and biochemical recurrence 
were examined with 329 - 384 MBq (mean 359 ± 17 MBq) 
18F-PSMA-7. Eight sequential positron emission tomography 
scans were acquired from 30 minutes to 3 hours after injection 
with IRB approval. Kidneys, liver, spleen and salivary glands were 
segmented into volumes of interest using the QDOSE dosim-
etry software suite (ABX-CRO, Germany). Absorbed and effec-
tive dose were calculated using the ICRP endorsed IDAC 1.0 
package. PSMA-positive lesions were evaluated separately by 
analysis of maximum (max) and peak SUV values. The gluteus 
maximus muscle served as a reference region for the calculation 
of the tumor-to-background ratios (TBR’s). Results: Physiologic 
radiotracer accumulation was observed in the salivary and lacri-
mal glands, liver, spleen and intestines, in a pattern resembling 
the distribution known from other PSMA-tracers with excretion 
via biliary and urinary pathways. The effective dose from 18F-PS-
MA-7 for the whole body was calculated with 9.75E-03 mGy/
MBq. The highest radiation dose was observed in the kidneys 
(1.74E-01 mGy/MBq), followed by the liver (7.11E-02 mGy/MBq), 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S150

salivary glands (4.82E-02 mGy/MBq) and spleen (1.44E-02 mGy/
MBq). Six out of ten patients were scored as PSMA-positive. A 
total of nine suspicious lesions were analyzed. The values for the 
SUVmax (mean 7.59 ± 3.92) and SUVpeak (mean 3.85 ± 2.35) in the 
PSMA-positive lesions increased until 60 min p.i. (SUVmax 12.81 
± 7.69, SUVpeak 5.75 ± 3.22) and remained at this intensity in the 
subsequent PET/CT scans. Due to the decreasing activity within 
the background, the highest TBR’s were seen in the latest PET/
CT scans (3 h p.i.). Compared to early PET/CT scans TBR’s (1 h p.i. 
mean 10.32 ± 6.86, 3 h p.i. mean 33.63 ± 15.81) were increased 
in mean by a factor of 3. Conclusion: Data from this initial study 
demonstrated that PET imaging with 18F-PSMA-7 is safe and 
feasible in the clinical setting. Physiologic accumulation of the 
radiotracer corresponded to the known distribution of the PS-
MA-expressing organs. The radiation dose from 18F-PSMA-7 was 
similar to that from other 18F-labeled PSMA-ligands. The highest 
TBR was found three hours after injection. The high uptake in 
suspicious lesions in terms of absolute SUVmax and relative TBR 
values indicates potentially high sensitivity of the tracer for de-
tection of prostate cancer manifestations.

OP-459
Comparison of 68Ga-PSMA-11 PET/CT and 
18F-Fluciclovine PET/CT in recurrent Prostate Cancer.
F. Ceci1, G. Polverari2,1, J. Gartmann1, W. Fendler3, M. Eiber4, K. 
Herrmann3, J. Czernin1, J. Calais1; 1UCLA Nuclear Medicine, Los 
Angeles, CA, UNITED STATES OF AMERICA, 2Nuclear Medicine, 
S.Orsola-Malpighi University Hospital, University of Bologna, 
Bologna, ITALY, 3Department of Nuclear Medicine, University 
Hospital Essen, Essen, GERMANY, 4Department of Nuclear Medicine, 
Klinikum rechts der Isar, Technical University Munich, Munich, 
GERMANY.

Aim: To compare the diagnostic performance of 68Ga-PSMA-11 
PET/CT and 18F-Fluciclovine PET/CT in prostate cancer (PCa) 
patients with biochemical recurrence (BCR) after definitive ther-
apy. Methods: An ongoing 68Ga-PSMA-11 PET/CT imaging 
phase-II trial in PCa patients with BCR (UCLA-IRB#16-001095; 
NCT02940262) was used to identify patients who also under-
went 18F-Fluciclovine scans. The records of 435 patients en-
rolled from October 2016 to March 2018 have been analyzed. 
Inclusion criteria for this retrospective analysis were: no changes 
in therapy management and no more than 4 months between 
the two scans. 26 patients met the inclusion criteria and were 
analyzed. 13/26 (50%) patients underwent PET/CT for local-
ization of recurrence after definitive therapy (9 after definitive 
prostatectomy and 4 after definitive RT), 9/26 (35%) for local-
ization of recurrence after post-prostatectomy salvage RT and 
4/26 (15%) for re-staging before systemic therapy. 5/26 (19.2%) 
were under ADT at the time of the scans. 46.1% (12/26) had a 
Gleason Score >7. Detection rates (DR) were determined per pa-
tient and per region (local: prostate bed + pelvic lymph nodes; 
distant: extra-pelvic lymph nodes + other soft-tissues + bone). 
Results: The median interval between 68Ga-PSMA-11 PET/CT 
and 18F-Fluciclovine PET/CT was 1.2 months (range 0.2 - 4.1 
months). Mean/median PSA levels were 5.2/3.1 ng/mL (range 
0.17-25.1; SD±6.1) at the time of 18F-Fluciclovine PET/CT and 

6.5/3.5 ng/ml (range 0.21-34.6; SD±8.8) at the time of 68Ga-PS-
MA-11 PET/CT. The mean/median PSA difference between the 2 
scans was 1.33/0.13 ng/ml (range 0.0-16.3). The detection rate of 
18F-Fluciclovine PET/CT was 30.7% (8/26). Local recurrence was 
identified in 11.5% (3/26), while distant disease was observed 
in the 19.2% (5/26) of patients. 68Ga-PSMA-11 detected sites of 
recurrence in 84.6% (22/26) of patients. Local recurrence was 
identified in 23.1% (6/26), while distant disease was observed 
in the 61.5% (16/26) of patients. Concordantly negative scans 
occurred in 15.6% (4/26) of patients while concordantly posi-
tive scans were seen in 30.7% (8/26). In 7 of these 8 patients, 
68Ga-PSMA-11 PET/CT detected additional lesions not observed 
on 18F-Fluciclovine scans. No case of positive 18F-Fluciclovine 
and negative 68Ga-PSMA-11 scans was identified. Conclusion: 
This retrospective analysis suggests that 68Ga-PSMA PET/CT 
detects recurrence sites with a higher sensitivity than 18F-fluci-
clovine PET/CT. While far from definitive evidence of superiority, 
these unexpected findings encouraged us to initiate a prospec-
tive single-center, phase-II trial to compare the diagnostic per-
formance of 68Ga-PSMA-11 with that of 18F-Fluciclovine PET/
CT in patients with BCR and low serum PSA levels after radical 
prostatectomy (UCLA-IRB#17-001885: NCI-2018-00546).

OP-460
Evaluation Of High-risk Prostate Cancer Patients At 
Initial Staging With Al18F-PSMA-HBED-CC: Intraindividual 
Comparison With 68Ga-PSMA-HBED-CC
O. Alonso1,2, G. dos Santos1,2, M. Garcia Fontes1, H. Engler1; 
1Uruguayan Centre of Molecular Imaging (CUDIM), Montevideo, 
URUGUAY, 2University of Uruguay, Montevideo, URUGUAY.

In the setting of primary disease, 68Ga-PSMA appears to prefer-
entially identify treatment-relevant intermediate and high-risk 
prostate cancer (PC). Besides, 68Ga-labeled compounds are pro-
duced with generators providing limited activity per synthe-
sis whereas 18F-labelled tracers, like Al18F-PSMA-HBED-CC, can 
be produced in large scales with a lower positron energy that 
potentially offers higher image quality. Thus, we compared on 
a head-to-head basis the image quality and detection perfor-
mance of both radiopharmaceuticals in a sample of high-risk 
PC patients at initial staging. We enrolled 28 patients (median 
age: 63, range: 51-78 years) who underwent both 68Ga-PSMA 
and Al18F-PSMA PET/CT scanning within a time window of 1-2 
weeks, 60 minutes after the i.v. administration of 2.0 and 4.0 
MBq/kg, respectively. Studies were performed with a 64-slice 
PET/CT scan with TOF correction. All patients had high-risk bi-
opsy proven PC prior therapy (Gleason > 7) with a median PSA 
level of 20.7 ng/mL (range: 1,7-137,0 ng/mL). The study was 
approved by the institutional Ethics Committee. We measured 
the SUVmax in all abnormal foci as well as the SUVmax ratio 
(SR) in all coincident lesions, defined as SUVmax lesion/SUVmax 
background. Gluteal musculature was selected as background. 
Al18F-PSMA and 68Ga-PMSA PET/CT demonstrated abnormal 
findings in 26 and 25 patients (93% and 89%), respectively. Im-
ages of Al18F-PSMA were of high visual quality. Moreover, 11/28 
patients (39%) submitted for initial staging had evidence of 
metastatic disease. Abnormal foci (n=106) were seen in the fol-
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lowing sites: prostate gland (n=31), lymph nodes (n=23), bone 
(n=50) and lung (n=2). At the prostate gland 31 abnormal foci 
were observed with Al18F-PSMA and 29 with 68Ga-PSMA (94%). 
Seventeen bone lesions were positive only with Al18F-PSMA 
(34%) whereas 3 bone lesions were positive only with 68Ga-PS-
MA (6%). Five abnormal lymph nodes (22%) were identified 
only with 68Ga-PSMA PET/CT, while the remaining 18 were also 
abnormal for Al18F-PSMA. For concordant lesions (n=79), we did 
not find a significantly different SR for both tracers: 7.5 (2.4-23.4) 
and 7.2 (2.5-33.6), median (range), for 68Ga-PSMA and Al18F-PS-
MA, respectively. Al18F-PSMA PET/CT is a promising imaging 
technique for the evaluation of PC patients at initial staging 
with the potential to detect patients with metastatic disease 
that contraindicates surgery. Further studies are needed to con-
firm these preliminary results.

OP-461
Imaging of Metastatic Castration-Resistant Prostate 
Cancer - Comparison of 68Ga-RM2 and 68Ga-PSMA PET/CT
M. Heuschkel, J. Kurth, O. W. Hakenberg, S. M. Schwarzenböck, B. J. 
Krause; Rostock University Medical Center, Rostock, GERMANY.

Introduction: In recent years 68Ga-PSMA-PET/CT has become 
the standard procedure for imaging prostate cancer (PCa). Addi-
tionally, PSMA can serve as target for radionuclide therapy using 
177Lu-PSMA. Besides PSMA, the use of new PET radiopharma-
ceuticals addressing other targets such as the GRPr, e.g. RM2, 
are promising for restaging of prostate cancer. RM2 has shown 
a high detection rate in early recurrent PCa and high overlap 
with PSMA in this population (Minamimoto et al. JNM 2016). It 
can equally be labeled with 68Ga for PET/CT imaging as well as 
177Lu for therapy in the sense of a theranostic approach. Aim of 
our retrospective study was an intra-individual comparison of 
lesion detection as well as uptake of 68Ga-RM2 and 68Ga-PSMA 
in patients with metastatic castration-resistant prostate cancer 
(mCRPC). Subjects and Methods: In total 20 mCRPC patients 
referred for radionuclide treatment were scanned with 68Ga-PS-
MA as well as 68Ga-RM2 in order to identify PSMA and/or RM2 
positivity - as prerequisite for 177Lu-PSMA or 177Lu-RM2 therapy, 
respectively. We visually and semiquantitatively (SUVmax and 
SUVpeak) compared uptake in 116 metastatic reference lesions 
(4 local, 35 lymph nodes, 63 bone, 13 liver, 1 lung). Results: In 
the visual assessment 1/20 patient showed higher RM2 uptake 
compared to PSMA in all lesions. 1/20 patient showed mixed 
RM2-positive / PSMA-negative and RM2-negative / PSMA-posi-
tive lesions. 8 patients showed a much higher PSMA than RM2 
uptake, 8 patients showed a high PSMA uptake but no RM2 
uptake. 2 patients showed neither RM2 nor PSMA positive le-
sions. In the semiquantitative assessment SUVmax and SUVpeak 
were significantly higher for PSMA than for RM2 subsuming all 
reference lesions (p < 0.001) as well as in separate analysis of 
lymph node (p = 0.001), osseous (p < 0.001) and liver metastases 
(p = 0.039). Conclusion: In the majority of included advanced 
mCRPC patients 68Ga-PSMA showed a much higher uptake 
compared to 68Ga-RM2 in visual and semiquantitative assess-
ment. Nevertheless, a small number of patients showed no or 
only faint PSMA uptake but high RM2 uptake in metastatic le-

sions. Therefore, 68Ga-RM2-PET/CT could be helpful in restaging 
68Ga-PSMA-negative prostate cancer patients and identifying 
those patients who would benefit from a 177Lu-RM2-therapy.

OP-462
68Ga-RM2 PET vs. 68Ga-PSMA-11 PET: Prospective 
Comparison in Patients with Biochemical Recurrence of 
Prostate Cancer
L. Baratto, H. Duan, R. Minamimoto, C. Mari, T. Yohannan, G. 
Davidzon, A. Iagaru; Stanford University School of Medicine, 
Stanford, CA, UNITED STATES OF AMERICA.

Purpose: Detection of prostate cancer (PC) after biochemical 
recurrence (BCR) remains a great challenge. RM2 is a synthetic 
bombesin receptor antagonist, which targets gastrin-releasing 
peptide receptors (GRPr). PSMA is a well-established membrane 
antigen expressed on prostate cancer cells. Here we present 
comparative data from two novel PET compounds, 68Ga-RM2 
and 68Ga-PSMA, in patients with BCR with prior equivocal or 
non-contributory conventional imaging. Methods: Twen-
ty-nine men (range: 60-83 year-old; mean ± SD: 71.3±5.7) with 
BCR PC were imaged with 68Ga-RM2 and 68Ga-PSMA-11 PET. 
Areas of abnormal uptake were recorded for each scan by two 
experienced PET readers. Results: All patients had rising PSA 
(range: 0.2-36.4 ng/mL; mean±SD: 6.9±8.2) and non-contributo-
ry conventional imaging (CT; MRI; 18F NaF PET/CT or 99mTc MDP 
bone scan). 68Ga-PSMA found sites of disease in 22/29 patients 
and 68Ga-RM2 identified recurrent prostate cancer in 20/29 pa-
tients. 68Ga-PSMA-11 was positive and 68Ga-RM2 was negative 
in 3 patients; 68Ga-PSMA-11 was negative and 68Ga-RM2 was 
positive in 2 patients. More lesions were seen on 68Ga-PSMA-11 
than on 68Ga-RM2 in 4 patients, while 68Ga-RM2 identified more 
lesions than 68Ga-PSMA-11 in 3 patients. PSA was 0.4-36.4 ng/
mL; mean±SD: 8.3±8.8) in patients with positive 68Ga-PSMA-11 
and 0.3-36.4 ng/mL; mean±SD: 8.8±9.1) in patients with positive 
68Ga- RM2 (P: 0.86). PSA was 0.2-8.2 ng/mL; mean±SD: 2.5±3.2) 
in patients with negative 68Ga-PSMA-11 and 0.2-8.2 ng/mL; 
mean±SD: 2.7±2.9) in patients with negative 68Ga- RM2 (P: 0.90). 
Conclusions: 68Ga-PSMA-11 and 68Ga-RM2 are promising PET ra-
diopharmaceuticals for localization of disease in patients with 
BCR PC and non-contributory conventional imaging. The differ-
ences in target density, biodistribution and clearance pathways 
may result in the superiority of one of the two tracers in differ-
ent patients. 68Ga-RM2 shows similar sensitivity to 68Ga-PSMA-11 
(69% vs. 76%) but without 100% overlap of positive cases, there-
fore suggesting that larger studies are needed.

OP-463
68Ga-RM2 PET/MRI Detection of Recurrent Prostate Cancer 
in Patients with Negative Conventional Imaging
L. Baratto, H. Duan, C. Harrison, C. Mari, G. Davidzon, T. Yohannan, 
A. Iagaru; Stanford University School of Medicine, Stanford, CA, 
UNITED STATES OF AMERICA.

Purpose: 68Ga-RM2 is a synthetic bombesin receptor antagonist 
that targets gastrin-releasing peptide receptors (GRPr). GRPr are 
highly overexpressed in several human tumors, including pros-
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tate cancer (PCa). We present data from the use of 68Ga-RM2 in 
patients with biochemical recurrence (BCR) of PCa and nega-
tive conventional imaging (CI). Methods: We enrolled 67 men 
with BCR PCa, 59-83 year-old (mean±standard deviation (SD): 
69.3±5.7). Imaging started at 40-89 minutes (mean±SD: 52.1±9.5 
after injection of 127.5-152.6 MBq (mean±SD: 141.5±5.3) of 
68Ga-RM2 using a time-of-flight (TOF)-enabled simultaneous 
positron emission tomography (PET) / magnetic resonance 
imaging (MRI) scanner. T1-weighted (T1w), T2-weighted (T2w) 
and diffusion-weighted images (DWI) were acquired. Results: 
All patients had rising prostate specific antigen (PSA) (range: 0.2-
124 ng/mL; mean±SD: 8.7±21) and negative CI (CT or MRI, and 
99mTc MDP bone scan) prior to enrollment. The observed 68Ga-
RM2 PET detection rate was 77.1% (42.1% for PSA < 1 ng/mL, 
50% for PSA 1-2 ng/mL, 73.3% for PSA 2-5 ng/mL and 92.3% 
for PSA > 5 ng/mL_. 68Ga-RM2 PET identified recurrent PCa 
in 47 of the 67 participants, while the simultaneous MRI scan 
identified findings compatible with recurrent PCa in 21 of the 
67 patients. PSA velocity (PSAv) values were 0.32±0.47 ng/ml/
year (range: 0.03-1.9) in patients with negative PET scans and 
2.32±2.04 ng/ml/year (range: 0.13-8.68) in patients with positive 
PET scans (P: 0.0006). Conclusions: 68Ga-RM2 PET identifies GRPr 
expression in patients with BCR PCa. High uptake in multiple ar-
eas compatible with cancer lesions suggests that 68Ga-RM2 is a 
promising PET radiopharmaceutical for localization of disease in 
participants with BCR PCa and negative CI. 68Ga-RM2 may iden-
tify higher risk patients given the highly statistically significant 
difference PSA velocity values between patients with negative 
and positive scans.

OP-464
18F-FDHT PET/CT as a predictor of treatment response in 
mCRPC treated with enzalutamide
H. D. Hoving, S. Palthe, R. J. Dost, M. S. Vallinga, J. A. Gietema, I. 
F. Antunes, E. F. J. de Vries, A. W. J. M. Glaudemans, I. J. de Jong; 
University Medical Center Groningen, Groningen, NETHERLANDS.

Introduction: Metastasized prostate cancer has only palliative 
treatment options of which androgen deprivation is the main-
stay of treatment. However, the majority of patients will devel-
op progressive disease despite castrate levels of testosterone; 
castration-resistant prostate cancer (CRPC). In vivo determina-
tion of androgen receptor status by 16β-[18F]-fluoro-5α-dihy-
drotestosterone (18F-FDHT) PET/CT could be of use to predict 
treatment response timely and objectively. The objective of this 
study is to predict treatment response of enzalutamide (semi)
quantitatively by early 18F-FDHT PET/CT. Subject and Meth-
ods: This pilot study was performed in 18 chemotherapy naïve 
men (≥50 years) with mCRPC. 18F-FDHT PET/CT was performed 
at baseline and after 4 weeks of treatment. Standard Uptake 
Value (SUV)max and SUVpeak of the 5 most intense and/or all 
bone, pleura and lymph node metastases were determined per 
patient. Response was determined at 12 weeks of treatment 
according to Prostate Cancer Clinical Trials Working Group. Area 
under the curve (AUC), sensitivity (Se), specificity (Sp), true pos-
itive rate and false positive rate of different characteristics of 
18F-FDHT PET/CT were performed by ROC analysis. An AUC of 1 

represents a perfect test and an AUC of 0.5 represents same as 
guessing at random. Results: A total of 477 lesions (411 bone, 3 
pleura and 63 lymph node) were found. At 12 weeks, response 
was seen in 16 patients, whereas 2 patients showed no re-
sponse. Characteristics of potential 18F-FDHT PET/CT predictors 
of treatment response are shown in table 1. Optimal accuracy 
was obtained using median SUVpeak at baseline of all meta-
static lesions in comparison to the 5 most intense lesions and 
in comparison to PSA (AUC of 0.79, AUC of 0.65 and AUC of 0.09 
respectively). Conclusions: 18F-FDHT PET/CT can identify treat-
ment response in mCRPC treated with enzalutamide. Optimal 
accuracy was obtained using median SUVpeak at baseline of all 
metastatic lesions in comparison to the 5 most intense lesions 
and in comparison to PSA. Baseline 18F-FDHT PET/CT is accurate 
for determining treatment response, no additional 18F-FDHT 
PET/CT is needed.

OP-465
Minimal-invasive robot-assisted resection of 99mTc-PSMA 
I&S positive nodes - radioguidance, a logical next step 
in the technical evolution of targeted prostate cancer 
surgery
F. W. B. van Leeuwen1,2, M. N. van Oosterom1,2, P. Meershoek1,2, 
P. J. van Leeuwen2, M. Graefen3, H. G. van der Poel2, T. Maurer3; 
1Interventional Molecular Imaging Laboratory, Department of 
Radiology, Leiden University Medical Center, Leiden, NETHERLANDS, 
2Department of Urology, Netherlands Cancer Institute-Antoni van 
Leeuwenhoek Hospital, Amsterdam, NETHERLANDS, 3Martini-
Clinic, University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY.

Aim: With the rising use of PSMA-targeted molecular imaging 
approaches as complementary tool to PSA measurements, the 
desire to explore the use of PSMA as target for interventions has 
grown. While in general interventional efforts focus on radioiso-
tope therapies, some have already pioneered the use of PSMA 
tracers for surgical guidance; especially the tracer 99mTc-PSMA 
I&S has proven a valuable tool for salvage lymph node dissec-
tions during open surgery. Minimal-invasive robot-assisted 
laparoscopic surgery has become an established technique for 
the management of prostate cancer and is increasingly gain-
ing popularity. However, until recently, this technology lacked 
compatibility with radioguided surgery concepts. To allow for 
targeted robot-assisted resection of 99mTc-PSMA I&S labeled 
lesions, we used a novel innovative DROP-IN gamma probe 
that can be maneuvered using standard robotic surgical in-
struments. Materials and methods: Patients with biochemical 
recurrent prostate cancer and PSMA-PET positive lymph nodes 
were scheduled for targeted salvage surgery. These patients re-
ceived an injection of 99mTc-PSMA I&S (Scintomics) the day prior 
to surgery followed by SPECT/CT at the day of surgery. Concur-
rence between the PET/CT and SPECT/CT findings was estab-
lished, based on which the surgical targets and their anatomical 
locations were identified. Surgery was performed using a da 
Vinci X robot and gamma tracing was realized using a proto-
type DROP-IN gamma probe (Eurorad). Ex vivo a conventional 
gamma probe for open surgery was used for validation. Results: 
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99mTc-PSMA I&S SPECT/CT allowed for accurate identification of 
the tumor-infested lymph nodes initially identified on PET/CT. 
During surgery, port placement was optimized for use with the 
DROP-IN probe. After insertion, the DROP-IN could intuitively 
be handled and positioned to discriminate “hot” nodes from 
background (e.g. urine in the ureters). The combination of the 
wristed Prograsp® surgical tool and DROP-IN gamma probe de-
sign supported nodal tracing with a superior rotational freedom 
within the lower pelvis and the iliac region. Despite relatively low 
signal to background values and confined spaces, the DROP-IN 
probe could be accurately maneuvered so that 99mTc-PSMA I&S 
avid lymph nodes could be accurately identified and dissected. 
Conclusion: Here, we describe the successful first in-human 
application of a DROP-IN gamma probe for minimal-invasive 
PSMA radioguided surgery. By introducing the DROP-IN gamma 
probe technology, radioguided resections have translated into 
the realm of robotic surgery, further expanding the impact of 
this technology. Robotic targeted salvage surgery procedures 
might thus cause less morbidity - however, equivalent oncolog-
ical outcomes have to be demonstrated.

OP-466
The influence of intraprostatic vs. intratumoral tracer 
deposition in sentinel node procedures in prostate cancer 
patients; A phase II randomized comparison study
E. M. K. Wit1, P. Meershoek2, G. H. Kleinjan2, M. Donswijk1, J. 
de Jong1, T. Buckle2, F. W. B. van Leeuwen2, H. G. van der Poel1; 
1Netherlands Cancer Institute- Antoni van Leeuwenhoek Hospital, 
Amsterdam, NETHERLANDS, 2Leiden University Medical Center, 
Leiden, NETHERLANDS.

Introduction: One of the treatment options of intermedi-
ate- and high-grade prostate cancer is a robot assisted radi-
cal prostatectomy (RARP), supplemented by a sentinel node 
(SN) biopsy procedure and an extended pelvic lymph node 
dissection (ePLND). Previous studies indicated that the loca-
tion and the amount of detected SNs are influenced by the 
injection technique.1 To validate this concept, a prospective 
randomized phase II trial was performed wherein the relation 
between detection of lymph node (LN) metastases and in-
tratumoral (IT) or intraprostatic (IP) SN tracer deposition was 
studied. Methods: Prostate cancer patients with a >5% risk of 
lymphatic involvement according to Briganti nomogram and 
treated with RARP (n=113) were included and randomized 
between an ultrasound guided transrectal injection of indo-
cyanine green-99mTc-nanocolloid in 2 intratumoral depots of 1 
mL (n=55, IT-group) or in 4 depots of 0.5 mL in the periph-
eral zone of the prostate (n=58, IP-group). Preoperative lym-
phoscintigraphy and SPECT/CT were performed to define the 
locations of the SNs. SNs were dissected using a combination 
of radio- and fluorescence-guidance, followed by an ePLND. 
The number of surgically removed SNs and pathologically 
proven tumor positive SNs were registered and compared be-
tween the two groups. Results: Patients in both groups had 
comparable average tumor characteristics, Briganti score (13.5 
(IT) vs. 10.8 (IP), p=0.117), SNs on SPECT/CT (3.0 (IT[1] ) vs 4.0 
(IP), p=0.489) and number of removed SNs (3.4 (IT) vs. 4.2 (IP), 

p=0.184). Unilateral (12 vs 6, p=0.0001) and bilateral non-vi-
sualization (3 vs 1, p=0.032) were significantly more observed 
in the IT-group. Two patients wherein the intratumoral tracer 
deposition failed showed false negative results. The number 
of pathologic node-positive (pN1) patients was significantly 
higher in the IT-group (23 vs. 14, p=0.045) and significantly 
more positive lymph nodes were found in the ePLND speci-
mens of the IP-group (10 vs. 36, p=0.010). Conclusions: Results 
from this study indicate that the classification of pN1 prostate 
cancer patients is improved by intratumoral tracer deposition, 
when compared to intraprostatic tracer administration. At the 
same time, intratumoral tracer deposition potentially improves 
the oncological benefit of the SN procedure by increasing the 
harvesting accuracy of lymphatic metastases.
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OP-467
Prediction of post-operative pulmonary function: 
Performance of quantitative SPECT/CT and planar Tc99m-
MAA scintigraphy and segment counting in 42 lobectomy 
patients
E. Arnon-Sheleg1, O. Haberfeld2, R. Kremer2, Z. Keidar2, M. Weiler-
Sagie2; 1Galilee Medical Center, Nahariya, ISRAEL, 2Rambam 
Medical Center, Haifa, ISRAEL.

Purpose: The aim of this study was to compare the perfor-
mance of quantitative analysis of SPECT/CT (QLUNG) and planar 
(PL) Tc99m-MAA perfusion scintigraphy, and segment counting 
(SC), in predicting post-operative (PO) pulmonary function in 
patients undergoing lobectomy. Subjects and methods: Pa-
tients planned for lobectomy were prospectively enrolled from 
December 2016 to December 2017. Patients who completed 
pre-operative forced expiratory volume capacity (FEV1), dif-
fusing capacity of the lung for carbon monoxide (DLCO) and 
Tc99m-MAA perfusion scintigraphy, underwent video-assisted 
thoracoscopic surgery (VATS) lobectomy, and completed PO-
FEV1 and PO-DCLO, were included. The final population consist-
ed of 42 patients (69% male, average age 66±8 years). Predicted 
post-operative (pPO)-FEV1 and pPO-DLCO were derived from 
the pre-operative measurements multiplied by the percentage 
of lung tissue remaining after lobectomy. The percentage was 
calculated for each patient by three methods: QLUNG, PL and 
SC. Pearson correlation, paired T-test and Bland-Altman anal-
ysis were used to assess the performance of the three meth-
ods compared to the true post-operative (tPO) measurements: 
tPO-FEV1 and tPO-DLCO. Results: Nineteen patients had right 
lobectomy and 23 left lobectomy. The mean and standard de-
viation of resected lung tissue calculated by PL and QLUNG re-
spectively was 11±5% and 17±6% on the right (p=0.002), and 
23±5% and 21±3% on the left (p=0.066). All three methods 
showed significant correlation (p<0.001) between predicted 
and true FEV1 and DLCO: QLUNG r=0.729, r=0.599; PL r=0.697, 
r=0.552; SC r=0.729, r=0.585. There was no significant difference 
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between the three methods but QLUNG had the highest r val-
ues overall. The accuracy for predicting a postoperative FEV1 or 
DLCO of <40% was identical for all 3 methods - 81%. The devi-
ation of predicted values from the true PO-FEV1 and PO-DLCO 
was smallest for QLUNG by Bland-Altman analysis, 95% confi-
dence intervals are (-24.4,+22.7) and (-24.4,+24.4) respectively 
for QLUNG, (-24.9,+25.4) and (-25.6,+28.0) for PL, (-26.5,+21.2) 
and (-26.4,+23.3) for SC. Discussion: In this homogenous pop-
ulation of 42 patients undergoing VATS lobectomy, although 
there was a significant difference between quantitation by PL 
and QLUNG in right lobectomy patients, there was no signifi-
cant difference among the three methods used to predict PO-
FEV1 or PO-DLCO. QLUNG presented the best correlation to, and 
smallest deviation from the true values. A larger population is 
required to establish if there is a significant difference in meth-
ods used to predict PO lung function.

OP-468
First-in-man Study in Lung Perfusion Imaging with the 
New CZT SPECT Camera (VERITON®)
B. Enilorac1, D. Bouthiba1,2, N. Aide1, C. Nganoa1, N. Roth3, D. 
Agostini1; 1CHU de Caen, Department of Nuclear Medicine, Caen, 
FRANCE, 2EA4650, Normandy University, Caen, FRANCE, 3Spectrum 
Dynamics Medical, Caesarea, ISRAEL.

Introduction: Based upon the breakthrough of cardiac CZT 
cameras, there is now an interest to apply this same technolo-
gy to other SPECT imaging targets. Recently, an organ specific 
CZT-SPECT scanner (VERITON®Spectrum Dynamics, Caesarea, 
Israel) that utilizes a focused body/organ and contouring detec-
tor technology has been introduced, interesting for lung-imag-
ing. In this study, we compare perfusion lung SPECT imaging 
between a conventional gamma camera and the VERITON® 
camera. Subjects and methods: With the approval of the 
ethical committee, on patients undergoing the routine clinical 
procedures as part of their clinically referred care, lung perfu-
sion SPECT imaging have been acquired with a conventional 
gamma camera and the VERITON® camera, with no additional 
injection of radiopharmaceutical to patients. The lung perfusion 
SPECT data was acquired for 10min in body contouring mode 
using 12 CZT detectors and 240 to 300 projections per detector. 
The images were reconstructed using OSEM iterative algorithm 
with resolution recovery, 2.46mm voxel size, 8 iterations, 8 sub-
sets. Results: To date, perfusion lung SPECT imaging have been 
acquired in 6 patients (age 63+/-3) followed for pulmonary em-
bolism and injected with 160 (+/-7.8) MBq of 99mTc-LYOMAA. 
Initial experience with the CZT-SPECT system has shown that it 
is possible to acquire a lung perfusion SPECT image in approxi-
mately 10 minutes, same time required by a conventional SPECT 
system, but with a better resolution. Diagnosis of sequelae of 
pulmonary embolism was done in all patients in both modal-
ities. Conclusion: CZT technology has the potential to provide 
high resolution SPECT images with potentially lower time ac-
quisition and/or radiation dose to the patient than when using 
conventional gamma camera technology. Further investigation 
is necessary to demonstrate the benefits of applying this new 
CZT-CT64 technology to SPECT lung-nuclear Imaging.

OP-469
Comparison of Galligas and 68Ga-EDTA Aerosol Deposition 
in Respiratory Tract of Smokers and Nonsmokers
Q. Liu, C. Bao, S. Wang, H. Wang, J. Zang, K. Xu, Z. Zhu; Peking 
Union Medical College, Beijing, CHINA.

Purpose: This study aims to compare the aerosol deposition 
in respiratory tract between smokers and non-smokers using 
both Galligas and 68Ga-EDTA ventilation PET/CT. Methods: Thir-
teen volunteers, including 6 smokers (6 men, 0 woman; aged 
35±8 years) and 7 non-smokers (4 men, 3 women; 38±7 years) 
with normal lung function tests (forced expiratory volume in 
1 sec, forced vital capacity, flow volume curves, carbon mon-
oxide transfer factor, bronchial provocation test and bronchial 
dilation test) were enrolled with Institute Review Board approv-
al and written informed consent. Each volunteer underwent 
both galligas (particle size 30-60 nm) and 68Ga-EDTA (particle 
size 0.5-2 um) PET/CT scans within 1 week. After inhalation, the 
volunteers underwent 5 consecutive 3-minute 2-bed emission 
acquisitions within half hour. Volume of interests (VOIs) were 
drawn over the hilar bronchi and peripheral lungs and the mean 
bronchus-to-lung ratios (R) were calculated for comparison. Re-
sults: The aerosol deposition at hilar bronchi was significantly 
higher in smokers than in non-smokers for 68Ga-EDTA (7.67±5.41 
vs 2.65±1.63, P=0.038) but significantly lower for galligas 
(0.53±0.08 vs 0.66±0.06, P=0.008). In the same patients, deposi-
tion of 68Ga-EDTA at hilar bronchi, as compared with peripheral 
lungs in each patient, was significantly higher than that of gal-
ligas in both smokers (d=7.14±5.38 P=0.023) and non-smokers 
(d=1.99±1.64, P=0.018). Within 30 minutes after inhalation, the 
change of 68Ga-EDTA deposition at hilar bronchi over time, as 
compared with peripheral lungs in each patient, was significant-
ly different between the smokers and non-smokers (P=0.02). 
The R value seemed increasing in smokers while relatively stable 
in non-smokers. Conclusion: Aerosol 68Ga-EDTA, but not galli-
gas, are more likely to deposit at hilar bronchi in smokers than 
non-smokers though both groups have normal lung function. 
The clearance of 68Ga-EDTA from hilar bronchi also seems to be 
different between smokers and non-smokers. 68Ga-EDTA PET/CT 
may be a valuable method to reflect the function of tracheo-
bronchial cilia.

OP-470
Assessment of liver fibrosis with quantitative analysis of 
99mTc-GSA SPECT/CT
Y. Ichikawa, M. Nagata, A. Kamigiri, Y. Tomita, H. Ikuma, M. Ishida, 
K. Kitagawa, H. Sakuma; Mie University Hospital, Tsu, JAPAN.

Purpose: Assessment of liver fibrosis is essential to manage 
treatment and to determine prognosis in patients with chronic 
liver disease. 99mTc-diethylenetriamine-pentaacetic acid-galac-
tosyl human serum albumin (GSA) scintigraphy has been used to 
investigate liver functional reserve. Planar dynamic scintigraphy 
is commonly used for 99mTc-GSA imaging. However, absolute 
quantification of radioactivity in the liver cannot be achieved 
from planar scintigraphy. Recent works reported that absolute 
radioactivity in tissue can be quantified with SPECT/CT. The 
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aim of this study was to evaluate the usefulness of quantitative 
assessment of 99mTc-GSA SPECT/CT to estimate liver fibrosis, 
compared with conventional assessment of planar scintigraphy. 
Subjects & methods: Forty-nine patients (mean age, 64±14 
years), who underwent hepatectomy and 99mTc-GSA imaging 
for the preoperative workup, were retrospectively studied. Fol-
lowing planar scintigraphy, 99mTc-GSA SPECT data (60 steps of 
6 s/step, 360 degree, 128x128 matrix) was acquired 20 min after 
the tracer injection (185MBq) on a SPECT/CT scanner (Discov-
ery 670). SPECT images were reconstructed with CT attenua-
tion correction and scatter correction using OSEM (2 iterations; 
10 subsets). Liver uptake ratio (LUR) defined as radioactivity in 
whole liver divided by injected radioactivity was measured with 
a dedicated software. LHL15 which is a conventional index on 
99mTc-GSA planar scintigram was also measured. The LUR and 
LHL15 measurements were compared with the histopathologi-
cal results of liver fibrosis staging (F0-F4: F0, absence of fibrosis; 
F4, severe fibrosis). Results: There was a significant correlation 
between liver fibrosis stage and the LUR (p<0.0001, r=0.61). The 
LUR measurements in F4 liver (30.7±12.8%) were significantly 
lower than those in both F0-1 (49.6±7.0%, p<0.0001) and F2-3 
(46.0±9.6%, p=0.0004), while no significant difference in LUR be-
tween F0-1 and F2-3 (p=0.48) was observed. The areas under 
the ROC curve of LUR and LHL15 for differentiating F0-3 vs. F4 
was 0.89 and 0.84, respectively. With an LUR threshold of 40.4%, 
the sensitivity and specificity of LUR for differentiating F0-3 vs. 
F4 was 90.9% and 89.5%, respectively. With an LHL15 threshold 
of 0.93, the sensitivity and specificity of LHL15 for F0-3 vs. F4 was 
72.7% and 79.0%, respectively. Conclusion: LUR measured with 
99mTc-GSA SPECT is correlated with the extent of liver fibrosis. 
Quantitative assessment of 99mTc-GSA SPECT permits accurate 
prediction of severe liver fibrosis, with both sensitivity and spec-
ificity of approximately 90%, and is superior to conventional 
measure on planar scintigram.

OP-471
A Method to Calculate MAG3 Renal Curves at Later Times 
to Compare with Measured Delayed Data Points
W. Thomson, G. James, J. Burmiston, J. O’Brien, M. Pandit, A. 
Notghi; City Hospital, Birmingham, UNITED KINGDOM.

Introduction: If obstruction is observed in a MAG3 renal study, 
a delayed image may be taken, possibly at 30-40mins after the 
standard renogram study. However quantitative interpretation 
of the delayed values is difficult. Our method predicts the kidney 
counts at any time after the renogram assuming the same phys-
iology applies. This predicted renogram can help identify any 
renal changes that may have occurred during the delay time. 
Method: Rutland-Patlak renal analysis gives the zero-excretion 
curve (kidney with no excretion). The difference between this 
curve and the renal curve gives the %excretion at any time, with 
the value at 20minutes often used [the Renal Output Efficien-
cy (ROE)]. Plotting log(1-%excretion/100) against time gives a 
straight line fit in the last stage of the renogram. Extrapolated, 
this line gives the predicted %excretion for later times. Also, the 
‘blood’ curve can be interpolated between the last renogram 
point and the delayed point. This gives the time-extended zero 

excretion curve. From these two curves, the kidney counts at all 
times up to the delayed time can be calculated, assuming no 
change in physiology. A comparison can then be made with the 
measured delay point. Results: 98 kidney studies were exam-
ined. For those with ROE<85% (n=48) the mean (range) of the 
ROE was 72% (42%-85%) and at the delay time the measured 
excretion was 89% (60%-97.5%) and the calculated excretion 
was 93%(66%-100%). So at the delay time there is a significant 
increase in %excretion values, making this parameter less sen-
sitive to any observed changes. A visual assessment was also 
made for a significant difference in delayed and calculated 
points. For these (N=18), the absolute difference in %excretion 
values was 7.5% +-2.7% (std.dev.). For N=13 studies, visual as-
sessment judged a marginal difference (not considered clinical-
ly significant) and the absolute difference in %excretion values 
was 3.0%+-2.6%. For the remainder (N=57) the absolute differ-
ence in %excretion values was 1.4%+-2.4%. Conclusion: Any 
delayed images obtained after a standard MAG3 study can be 
difficult to interpret. Our technique calculates the kidney curve 
up to the delayed time assuming no change in physiology from 
the standard renogram. This allows a comparison with the mea-
sured value for any changes. However the %excretion values 
continually increase with time , so this parameter becomes less 
sensitive to differentiate change at longer delay times. Visual 
assessment is still practical with this technique, but alternative 
measurement parameters are required, and this is being consid-
ered further.

OP-472
Ultrasound and CT angiogram measurement of kidney 
size do not predict differential renal function in kidney 
transplant donors, prior transplantation.
N. Eftychiou, L. Goldberg, E. Kingdon, S. Dizdarevic; Brighton and 
Sussex University Hospitals, Brighton, UNITED KINGDOM.

Purpose: The Revised British Transplantation Society (BTS) 
Guidelines on living donor renal transplantation (3rd/ed.2011) 
recommend 1) renal ultrasound (US) for initial donor evalua-
tion 2) If US identifies a 2cm size discrepancy radioisotope scan 
should be performed for assessment of differential renal func-
tion and 3) DRF >10% may be significant and donation of the 
kidney contributing lower proportion of total function is appro-
priate, irrespective of vascular anatomy. Since June 2016 mod-
ified BTS (≥1cm size disparity) were introduced locally by the 
Sussex Kidney Unit, Brighton. The aim of this study was to inves-
tigate the importance of performing functional imaging with 
differential function in all potential live kidney donors irrespec-
tive of disparity in kidney size. Method: One hundred forty three 
potential donors reviewed at the Sussex Kidney Unit (07/2009-
05/2016) underwent renal US and MAG-3 scintigraphy regard-
less of disparity in size. Kidney size and DRF were compared. GFR 
Cr51-EDTA was performed in all patients and 116/143(81%) had 
CT angiogram. Results: Size: One hundred ten/143 (77%) pa-
tients had <1cm difference in size between their kidneys. Twen-
ty eight/143 (20%) had a difference between 1-2 cm and 4/143 
(3%) had a difference ≥2cm. DRF: Seventeen/143 (12%) donors 
had >10% difference in DRF. In this group only 1/17 (6%) had 
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size disparity ≥2cm and 8/17(47%) had 1- 2cm. All patients with 
DRF>10% had acceptable GFR values by donor age for dona-
tion. Sixteen/17 with DRF>10% had CT angiogram performed. 
Only 1/16 showed discrepancy in size of 1- 2cm, which was 
not shown on US. If revised BTS guidelines were applied (≥2cm 
disparity in size) we would proceed to nuclear renal functional 
imaging in only 4/143 (3%) potential donors. This means sig-
nificant reduction in scans. However, only 1/17 (6%) potential 
donor would have been identified with more than 10% differ-
ence in function. Therefore 16/143(11%) donors could have had 
kidney with better function removed. If modified BTS guidelines 
were applied, only 9/17 (53%) donors would have been identi-
fied with DRF >10%. Therefore 9/143 (6%) could have had kid-
ney with better function removed. Conclusion: This study em-
phasizes the value of DRF in the assessment of potential donors. 
Size disparity at ultrasound or CT does not accurately predict 
DRF measured using MAG-3. If BTS guidelines were applied 11% 
donors would be at risk to donate the kidney with better func-
tion. If modified BTS guidelines were applied 6% would be at risk 
to donate the kidney with better function.

OP-473
Renal output efficiency and normalized residual activity 
examined by technetium-99m-DTPA renography has 
by far greater specificity as compared to conventional 
diagnosis of renal obstructive disease
S. Beatovic1, M. Radulovic2, M. Jankovic3, B. Ajdinovic2, V. Artiko1, 
D. Sobic Saranovic1; 1University of Belgrade, Faculty of Medicine, 
Center for Nuclear Medicine Clinical Center of Serbia, Belgrade, 
SERBIA, 2Military Medical Academy, Institute of Nuclear Medicine, 
Belgrade, SERBIA, 3University of Belgrade, Faculty of Electrical 
Engineering, Belgrade, SERBIA.

Introduction: Diuretic renography is a non-invasive test for the 
assessment of equivocally obstructed upper urinary tract. Re-
duced renal function and dilated collecting system can make it 
difficult to distinguish between obstructed and unobstructed 
kidney. One of methods proposed for overcoming these prob-
lems is calculation of output efficiency (OE) and normalized 
residual activity (NORA). The use of these parameters has been 
reported in several studies, mainly using 99mTc-MAG3. Objec-
tives of this study were: a) to calculate OE and NORA for the 
99mTc DTPA diuretic renogram in normal kidneys and kidneys 
with suspected urine outflow obstruction b) to validate diag-
nostic accuracy of the above two parameters against the final 
diagnosis of obstruction and c) to assess their utility in reducing 
the number of indeterminate or false positive findings of 99mTc 
DTPA diuretic renography. Subjects and Methods: 143 patients 
with suspicion of upper urinary tract obstruction and 48 kidney 
donors were investigated. Control group consisted of 96 normal 
kidneys, group A of 73 obstructed kidneys and group B of 80 
kidneys with dilated, but unobstructed upper urinary tract. The 
division into patients’ groups was made on the basis of the sta-
tus of urinary tract at final diagnosis. A 40min acquisition with 
240 of 10sec images was applied. Furosemide was administered 
after 20min (F+20). Post-void image was acquired at 50min. 
OE was calculated at the end of the furosemide test (OE40) and 

NORA on the post-micturition acquisition (NORAPM). The com-
parison was made with the result of conventional interpretation 
of renogram and against final diagnosis to determine sensitivi-
ty/specificity of OE and NORA.Results: Both the above param-
eters had high sensitivity (92% and 97%), specificity (99%) and 
accuracy (95% and 98%) in differentiating between obstructed 
and unobstructed kidneys. Our tests correctly reclassified 39 out 
of 41 indeterminate/false positive renograms. Cut-off values of 
the best predicting obstruction were 80% and 0.23 for OE40 and 
NORAPM, respectively. Conclusion: For the 99mTc-DTPA diuretic 
renography (F+20, t=40), normal values of OE20 are higher than 
82%, OE40 is higher than 90%, NORA20 is less than 0.91 and NORA-

PM less than 0.12. Obstructed kidneys present with OE40 less than 
80% and NORAPM higher than 0.22. In comparison to final diag-
nosis, the above two parameters have high sensitivity and spec-
ificity for detecting obstruction. They remarkably reduce the 
number of indeterminate response to furosemide. Calculation 
of NORAPM upgrades the information obtained by the OE40 and 
further improves the accuracy of diuretic test.

OP-474
In-vivo determination of renal glucose analogue effects in 
case of diabetes type 2 with PET/MRI
B. K. Geist, A. Kautzky-Willer, S. Rasul, A. Staudenherz, L. Sundar, M. 
Hacker; Medical University of Vienna, Vienna, AUSTRIA.

Aims: Diabetes type 2 is a widespread, in recent years increas-
ingly occurring metabolic disease, where patients suffer from an 
insulin resistance leading to an increased blood glucose level. A 
new generation of anti-diabetic drugs follows the approach to 
inhibit SGLT2 in the kidneys, a transporter in charge of renal glu-
cose re-absorption. Thus, a reduced glucose re-absorption caus-
es an increased glucose excretion and therefore a decreasing 
blood glucose level. The aim is to quantify non-invasively the re-
nal effects of diabetes and SGLT2-inhibition, leading to a deeper 
understanding of the glucose re-absorption process. Materials 
and methods: In 2017, we started a study with 20 male and 
20 female diabetes type-2 patients at the Medical University of 
Vienna. With a combined positron emission and magnetic reso-
nance tomography (PET/MRI), the abdomen of all subjects was 
scanned twice: immediately before as well as one or two weeks 
after SGLT2-inhibitor therapy. To study renal glucose effects, 
for 20 patients (with an equal distribution of male and female 
subjects) the barely re-absorbed glucose analogue 2-[18F]Flu-
or-2-desoxy-D-glucose (FDG) is used. The other 20 subjects are 
investigated with α-methyl-4-deoxy-4-[18F]FDG (Me4), a similar 
tracer mainly re-absorbed via SGLT2. From the dynamic scans, 
the tracer concentration curves from the total kidney volume 
as well as the renal cortex were extracted and analyzed with 
deconvolution, integral and Patlak analysis. Results were com-
pared between diabetic patients before and after therapy start, 
as well as to the results of a recently finished similar study with 
25 healthy subjects. Results: So far, 15 patients who obtained 
PET/MRI scans with FDG have been evaluated. The preliminary 
results of the total kidney integral analysis showed that the re-
nal uptake within the first three minutes is higher by 9 % (p = 
0.03) after SGLT2-inhibitor therapy. The cortical mean transit 
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time and the Patlak plot slope were lowered by 67 % (p = 0.04) 
and 6 % (p = 0.02), respectively, after therapy start. In compari-
son with healthy subjects, the Patlak plot slope is higher in case 
of healthy subjects by 15 % (p < 0.0001) compared to diabetes 
patients before therapy start. Conclusion: We expect that with 
these results, so far solely obtained with FDG, the controversially 
discussed contribution of SGLT2 to the renal processes of FDG 
and Me4 can be clarified with state-of-the-art in-vivo methods. 
The results may also help to predict SGLT2-inhibitor therapy re-
sponse in diabetic patients.
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Cardiovascular: Myocardial Imaging with SPECT and 
PET

OP-475
Multimodal imaging using FDG PET / MR and 
adenosine stress NH3 PET in patients with hypertrophic 
cardiomyopathy
E. Kong, I. Cho, C. Lee, J. Park; Yeungnam Univ. Hospital, Daegu, 
KOREA, REPUBLIC OF.

Background: In hypertrophic cardiomyopathy (HCM), FDG 
PET could explain the inflammatory process preceded by 
myocardial fibrosis, but FDG PET studies about HCM are lack-
ing. We aimed to compare regional inflammation by FDG 
uptake, fibrosis by LGE MRI and, microvascular dysfunction 
by adenosine stress NH3 PET in patients with HCM. Method: 
From Jan 2016 to Apr 2018, 25 patients were included in the 
retrospective study. FDG and MRI were simultaneously ac-
quired by integrated PET/MR scanner. To the suppression of 
physiologic myocardial uptake, patients were prepared with a 
low carbohydrate diet. FDG PET and LGE were analyzed by a 
17 - segment (sg) model, and myocardial flow was analyzed by 
commercial software (4DM) and compared with FDG PET and 
LGE. Result: Four patients were excluded (improper physiolog-
ic myocardial suppression (n=1) and combined ischemic heart 
disease (n=3)), 21 patients (59±15 y-o, 16 males) were enrolled, 
finally. All 21 patients showed abnormal FDG uptake (6.8±3.7 
sg) and 20 patients showed LGE (5.7±3.1 sg), and mean stress 
myocardial blood flow was 1.89±0.59 mL/min/g. FDG uptake 
and LGE were observed in hypertrophic myocardium and in 
some patients also had in non-hypertrophic myocardium. Hy-
pertrophic myocardium showed decreased stress myocardial 
flow compared with non-hypertrophic portion. Increased FDG 
uptake was related with LGE (rho=0.805, p<0.001). Of the total 
357 sg, 83.8% were matched results (102 sg were both positive 
and 197 sg were both negative). And increased FDG uptake 
was related to decreased stress flow (rho=-0.512, p=0.043). 
Conclusion: Evaluation of HCM with FDG PET/MR and stress 
NH3 PET was useful in evaluating inflammatory changes, fibro-
sis, and ischemic severity, to explain pathophysiology and to 
understand disease status. We also newly found that FDG PET 
has a correlation with LGE and ischemia, which are known as 
poor prognostic factors.

OP-476
Prognostic significance of combined analysis of 
myocardial flow reserve and maximal myocardial blood 
flow using pharmacological stress N13-Ammonia PET in 
dialysis-dependent end stage renal disease patients
S. Ohshima1, N. Umemoto2, S. Yamabe1, Y. Izumi1, R. Itoh1, T. 
Sakakibara1, H. Hori1, T. Murohara3; 1Nagoya Kyoritsu Hospital, 
Nagoya, JAPAN, 2Ichinomiya Municipal Hospital, Ichinomiya, 
JAPAN, 3Nagoya Graduate School of Medicine, Nagoya, JAPAN.

Purpose: We investigated the prognostic significance of com-
bined analysis of myocardial flow reserve (MFR) and maximal 
myocardial blood flow (MBF) derived from pharmacological 
stress N13-ammonia PET myocardial perfusion imaging (MPI) in 
the dialysis dependent end stage renal disease (dd-ESRD) pa-
tients. Methods: 438 consecutive dd-ESRD patients (median 68 
years), who were performed ammonia PET-MPI for the evalua-
tion of suspected ischemic heart disease, were enrolled in this 
investigation. Patients were divided into four groups based on 
the median value of MFR (2.0) and maximal MBF (2.0); low MFR 
and low maximal MBF (L-L) group: n=162, low MFR and high 
maximal MBF (L-H): n=57, high MFR and low maximal MBF (H-
L): n=57, and high MFR and high maximal MBF (H-H): n=162. 
The incidence of all-cause death and cardiovascular death were 
compared between each group. Results: L-L group had a worst 
prognosis group among all groups in all-cause death and cardio-
vascular death. In low CFR group, low maximum MBF group had 
worse prognosis than high maximum MBF group in all-cause 
mortality (p=0.046) and cardiovascular death (p=0.045). Howev-
er, in high CFR group, there were no significant differences in 
any prognosis between high and low maximum MBF groups. 
Conclusions: Combination analysis of MFR and maximal MBF 
predicts poor prognosis in the dd-ESRD patients.

OP-477
Impact of left bundle branch block on myocardial 
perfusion and metabolism in patients with non-ischemic 
dilated cardiomyopathy prior to cardiac resynchronization 
therapy
G. Degtiarova1,2, P. Claus3, J. Duchenne4,5, J. Voigt4,5, H. Verberne6, 
J. Nuyts2, O. Gheysens1,2; 1Nuclear Medicine and Molecular 
Imaging, University Hospitals Leuven, Leuven, BELGIUM, 2Nuclear 
Medicine and Molecular Imaging, Department of Imaging 
and Pathology, KU Leuven, Leuven, BELGIUM, 3Cardiovascular 
Sciences, Cardiovascular Imaging and Dynamics, KU Leuven, 
Leuven, BELGIUM, 4Cardiovascular Diseases, University Hospitals 
Leuven, Leuven, BELGIUM, 5Cardiovascular Sciences, Cardiology, 
KU Leuven, Leuven, BELGIUM, 6Radiology and Nuclear Medicine, 
Academic Medical Center, University of Amsterdam, Amsterdam, 
NETHERLANDS.

Aim: Left bundle branch block (LBBB) induces inhomogeneous 
activation of the left ventricle resulting in redistribution of re-
gional myocardial work. In general, LBBB is associated with re-
duced glucose uptake in the septum compared to the lateral 
wall, however data on myocardial perfusion changes are con-
flicting. Here we aim to evaluate myocardial perfusion-metabo-
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lism patterns using 13N-NH3 and 18F-FDG PET/CT in patients with 
LBBB and non-ischemic dilated cardiomyopathy (DCM) who are 
eligible for cardiac resynchronization therapy (CRT). Materials 
and methods: 24 consecutive non-ischemic DCM patients 
with LBBB underwent resting 13N-NH3 and 18F-FDG PET/CT us-
ing a hyperinsulinemic euglycemic clamping method 1 week 
before CRT implantation. Static PET images were semi-quantita-
tively analyzed using a 17 segment model (segment 17 (apex) 
was excluded for further analysis). In each segment 13N-NH3 and 
18F-FDG uptake were expressed as percentage of the segment 
with highest 13N-NH3 activity. Additionally, perfusion and me-
tabolism in the septal and lateral wall were calculated by aver-
aging tracer uptake in the corresponding segments. Segmental 
“reverse mismatch” and “mismatch” patterns between perfusion 
and metabolism were defined as 13N-NH3/18F-FDG uptake ratio 
larger than 1.2 and lower than 0.8, respectively. Results: Over-
all, segmental analysis of the perfusion-metabolism relation re-
vealed “mismatch” and “reverse mismatch” patterns in 88 (23%) 
and 114 (30%) segments, respectively. In all other segments 
myocardial 13N-NH3 uptake matched 18F-FDG uptake. A perfu-
sion-metabolism “mismatch” pattern was present in the septum 
and lateral wall in respectively 5 (6%) and 62 (70%) segments 
while a “reverse mismatch” pattern was present in 64 (56%) and 
1 (1%) segments, respectively. This is also reflected in an over-
all higher 13N-NH3/

18F-FDG ratio in the septum compared to 
the lateral wall (1.49±0.54 vs 0.78±0.20, p<0.0001). “Mismatch” 
and “reverse mismatch” patterns are explained by a significant-
ly lower 18F-FDG uptake in the septum compared to the lateral 
wall (mean septal-to-lateral uptake ratio (SLR) 0.55±0.2). In con-
trast, 13N-NH3 activity was homogeneously distributed between 
septum and lateral wall (mean SLR 0.99±0.18). In 2 patients, a 
homogeneous 18F-FDG distribution with higher septal 13N-NH3 
uptake was observed. Conclusion: Patients with non-ischemic 
DCM and LBBB prior to CRT implantation demonstrate a lower 
septal glucose uptake without a reduced 13N-NH3 uptake. Abso-
lute quantification of myocardial perfusion is currently ongoing 
to evaluate absolute perfusion in relation to late 13N-NH3 up-
take. Our study confirms regional differences in metabolism that 
are most likely associated with differences in myocardial work-
load. Whether these patterns may predict CRT response needs 
to be clarified in further studies.

OP-478
Diagnostic impact of blood ketone body level for 
predicting effect of dietary preparation for myocardial 
physiological accumulation suppression in FDG-PET/CT
T. Ando1, Y. Fukushima1,2, Y. Kobayashi1, T. Hamana1, T. Tsukagoshi1, 
S. Jinushi3, M. Sakurai3, S. Kumita1; 1Nippon Medical School, 
Tokyo, JAPAN, 2Nippon Medical School Clinical Imaging Center 
for Healthcare, Tokyo-to, JAPAN, 3Nippon Medical School Clinical 
Imaging Center for Healthcare, Tokyo, JAPAN.

Objectives: 18F-fluorodeoxyglucose (FDG) positron emission 
tomography (PET)/computed tomography (CT) is a useful 
method for diagnosing cardiac sarcoidosis (CS). However, in 
cases with obstructive FDG physiological accumulation in the 
myocardium, cardiac sarcoidosis lesions could be concealed 

and misdiagnosed. While several dietary preparations, such as 
long-term low-carbohydrate diet, to suppress myocardial physi-
ological accumulation have been introduced, reliable indices for 
predicting the effect of the procedures have not been specified. 
The purpose of this study was to assess the diagnostic value of 
blood ketone body level for predicting the effect of long-term 
low-carbohydrate diet for FDG-PET/CT for patients with cardiac 
sarcoidosis. Materials and Methods: A total of 48 consecutive 
cardiac sarcoidosis patients (12 men and 36 women, 62 ± 12 
y) who underwent FDG-PET/CT using low-carbohydrate diet for 
over 24 h (glucose intake < 10 g) were included in this study. 
FDG-PET images were acquired 60 min and 120 min after the 
administration of FDG 4 MBq/kg. Blood ketone body level was 
measured simultaneously with the FDG administration. In order 
to evaluate myocardial physiological accumulation, myocardial 
uptake was interpreted visually by two nuclear cardiologists and 
categorized using a 4-point grading system (0, lower than blood 
pool; 1, similar to blood pool; 2, higher than blood pool and 
lower than liver; 3, higher than liver). Grade 0 was determined 
as relevant suppression. For quantitative analyses, regions of 
interests were drawn on the unaffected left-ventricular myocar-
dium and the left-ventricular cavity in the transaxial FDG-PET 
images. Myocardium to background ratio (MBR) was then cal-
culated by dividing SUVmax in the myocardium by SUVmax in 
the left ventricular cavity. Based on the previous report on the 
physiological myocardial accumulation suppression, MBR less 
than 0.93 was defined as relevant suppression. Results: In all 48 
patients, blood ketone body level was 0.55 (0.32-0.86) mmol/l, 
21 patients (44%) were categorized as grade 0, and MBR was 
1.01 (0.83-1.24). The area under the curve in the ROC analyses 
for visual analysis and quantitative analysis were 0.77 and 0.78, 
respectively. Cut-off values for blood ketone body level for rel-
evant myocardial physiological suppression in both analyses 
were identically 0.60 mmol/l. Under the derived cut-off values, 
the sensitivity and specificity were 93% and 62% in the visual 
analysis, and 100% and 58% in the quantitative analysis, respec-
tively. Conclusion: Blood ketone body level may have a high 
diagnostic performance for predicting myocardial physiologi-
cal accumulation suppression in FDG-PET/CT under long-term 
low-carbohydrate diet preparation.

OP-479
Prevalence of transthyretin amyloidosis in the elderly and 
its relationship to heart failure
L. Mohamed Salem1, J. Santos Mateo1, J. Sanchez Serna1, Á. 
Hernández Vicente1, R. Reyes Marles1, M. Castellón Sánchez1, E. 
Gonzalez Vioque1, F. Haro del Moral2, P. García-Pavía2, D. Pascual 
Figal1, M. Claver Valderas1; 1Hospital Clínico Universitario Virgen de 
la Arrixaca, Murcia, SPAIN, 2Hospital Puerta de Hierro Majahonda, 
Madrid, SPAIN.

Introduction: Cardiac scintigraphy with diphosphonate has 
emerged recently as a highly sensitive and specific diagnostic 
tool in the detection of cardiac transhtyretin amyloid deposits. 
Cardiac ATTR amyloidosis has been suggested to be a preva-
lent cause of heart figure in the elderly, whose real is unknown 
and probably underdiagnosed. Purpose: The aim of our inves-
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tigation is to study prevalence of cardiac ATTR amyloidosis and 
its relationship to heart failure, according to the myocardial di-
phosphonate uptake grades 2 and 3, and heart failure hospi-
talizations. Subjects and methods: We revised retrospectively 
1509 whole body scans with bone agents, that performed in 
our department between 2010 and 2016 to 1114 patients ≥75 
years (80.5±4.1 years, 65% males), without previous suspicion 
of cardiac amyloidosis. Myocardial uptake was graded accord-
ing to a visual score compared with the adjacent bone uptake 
intensity, grade 1 less than the bone uptake, grade equal to 
bone and grade 3 greater than the bone uptake. Scans were 
interpreted independently by two experienced nuclear cardiol-
ogists from two different centers, blinded to patient data and 
discrepancies were resolved by consensus. Heart failure hospi-
talizations according to regional administrative databases were 
investigated and the estimated prevalence for Murcia and the 
European standard population ≥75 years were calculated. Re-
sults: Thirty-one 0f 114 patients (2.78%) showed cardiac uptake: 
9 patients grade 2 (0,81%) and 22 patients grade 3 (1,97%). The 
prevalence of myocardial uptake was 3.88% in males and 0.77% 
in females in the whole studied population, 11% in patients 
>85 years (13,9% in males). Heart failure hospitalizations rates 
were 14% in patients without uptake and 29% in those with 
cardiac uptake (p=0.034). Myocardial uptake was associated 
with a higher risk of HF hospitalization (OR 2.60, 95%CI 1.09-
5.74, p=0.022) after adjusting for age and gender. Conclusions: 
The prevalence of cardiac ATTR amyloidosis is 2,8% in subjects 
≥75 years, it is more prevalent among mails 3,8% and increases 
with age, reaching 11% in males ≥85 years. Myocardial uptake 
grade 2 and 3 in diphosphonate scintigraphy is associated with 
a higher risk of heart failure hospitalization. Our results obtained 
in a large population of elderly subjects suggest that cardiac AT-
TRwt amyloidosis, is related to aging and affects mainly males, 
one in ten males ≥85 years. Furthermore, it is associated with an 
increased risk of heart failure hospitalization.

OP-480
Evaluation of Myocardial Sympathetic Denervation in 
Advanced Parkinson Disease Patients with Autonomic 
dysfunction using 18F- FDOPA PET-CT
C. D. Patel1, H. Goyal2, V. Goyal2, P. Gupta2, C. S. Bal2, M. Tripathi2; 1All 
India Institutes of Medical Sciences (AIIMS), New Delhi, INDIA, 2All 
India Institutes of Medical Sciences (AIIMS), New Delhi, INDIA.

Objective: We evaluated myocardial sympathetic denervation 
using L-3,4-dihydroxy-6-F-18fluorodihydroxyphenylalanine 
(18F-FDOPA) PET-CT in advanced Idiopathic Parkinson’s dis-
ease (IPD) patients with autonomic dysfunction. Materials and 
methods: This prospective study was approved by the institu-
tional review board and informed consent was obtained from 
all subjects. Twelve patients of advanced IPD with autonomic 
dysfunction underwent 18F-FDOPA cardiac PET-CT study. The 
clinical diagnosis of advanced IPD with autonomic dysfunction 
was based on Unified Parkinson disease rating scale (UPDRS) & 
Hoehn and Yahr (H&Y) scale. Autonomic dysfunction was as-
sessed by autonomic function tests (AFT) which included head-
up tilt test, Valsalva maneuver, deep-breathing test, handgrip 

test and Cold Pressor test to evaluate neurocirculatory failure. 
Nineteen age matched subjects who had undergone 18F- FDO-
PA PET-CT for indications other than Parkinsonism and had no 
history of coronary artery disease or coronary risk factors, were 
recruited as controls. All the 12 patients and 19 controls under-
went 18F-FDOPA cardiac PET-CT study. Cardiac images were in-
terpreted visually and semi-quantitatively using SUVmax value. 
We derived global myocardium to liver ratio (MLR) and myocar-
dium to mediastinal vessel ratio (MMR). For myocardial region-
al analysis, these ratios were calculated separately for septum, 
apex, anterior wall, inferior wall and lateral wall of the left ven-
tricle. The values of MMR and MLR derived from controls were 
compared with those of IPD patient group using unpaired T test. 
Results: 18F- FDOPA cardiac PET-CT studies of twelve patients 
of advanced IPD with autonomic dysfunction (UPDRS =54.3±7.2; 
range 44-72 and H&Y=2.0-4.0, disease duration = 6.6±3.2 yrs; 
range 4-14 yrs) were analyzed and compared with the control 
group. Global MLR in advanced IPD group (0.68±0.15) was sig-
nificantly decreased compared to control group (1.25±0.19) (p < 
0.05). Similarly, the global MMR in the patients group (1.49±0.21) 
was significantly less compared to control group (1.83±0.22) (p 
< 0.05). Also, regional MMR and MLR values for septum, apex, 
anterior wall, inferior wall and lateral wall were significantly re-
duced in patient group compared to controls (p < 0.05 for all). 
Conclusion: 18F-FDOPA PET-CT can be used to evaluate myo-
cardial sympathetic denervation in patients of advanced IPD 
with autonomic dysfunction.

OP-481
Simultaneous cardiac 18F-FDG PET/MR for the assessment 
of different stages of cardiac impairment in patients with 
Anderson-Fabry disease
C. Nappi1, M. Imbriaco1, A. Ponsiglione1, E. Nicolai2, M. Aiello2, 
S. Dell’Aversana1, C. Diomaiuti2, A. Pisani3, A. Greiser4, K. Chow5, 
L. Spinelli1, A. Cuocolo1; 1Department of Advanced Biomedical 
Sciences, University Federico II, Naples, ITALY, 2IRCCS SDN, Naples, 
ITALY, 3Department of Public Health, University Federico II, Naples, 
ITALY, 4Siemens Healthcare, Erlangen, GERMANY, 5Siemens Medical 
Solutions USA, Inc., Chicago, IL, UNITED STATES OF AMERICA.

Background: Anderson-Fabry disease (AFD) is an X-linked lyso-
somal storage disorder associated with severe multi-organ dys-
function. While native myocardial T1 mapping by magnetic res-
onance (MR) may allow non-invasive measurement of myocyte 
sphingolipid accumulation both positron emission tomography 
(PET) and MR are able to identify different pathological patterns 
of disease progression. Aim: We investigated the potential re-
lationship between T1 mapping and 18F-FDG PET by cardiac si-
multaneous PET/MR imaging in AFD female patients. Methods: 
17 AFD female patients without cardiac symptoms and with 
normal left ventricular (LV) function underwent simultaneous 
cardiac PET/MR (Biograph mMR; Siemens Healthcare, Erlangen, 
Germany) imaging after administration of  18F-FDG and con-
trast agent injection (gadolinium-DPTA) for assessment of late 
gadolinium enhancement (LGE). In all patients and in 7 female 
controls T1 mapping was performed using native pre-contrast 
T1 Modified Look-Locker Inversion-recovery (MOLLI) proto-
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type sequences. For the T1 mapping quantification, LV apical, 
mid-ventricular and basal short-axis slices were considered. 
Mean T1 values were measured by drawing a 6-pixel size region 
of interest in the septal and lateral segments of each slice. Car-
diac FDG uptake was quantified by measuring the standardized 
uptake value in 17 myocardial segments in each subject. The 
coefficient of variation (COV, i.e. the standard deviation divid-
ed by the average) of the uptake of the 17 segments was cal-
culated as an index of heterogeneity in the heart and values 
>0.17 were considered abnormal.  Results: 5 patients showed 
focal LGE indicating intra-myocardial fibrosis and were excluded 
from the final analysis. Compared with controls, mean T1 values 
of AFD female patients were significantly lower (1238±51.1 vs. 
1334.32±26.6, p<0.001). At PET analysis, 7 out of the remain-
ing 12 patients showed abnormal COV values suggesting in-
flammation pattern and the other 5 patients demonstrated 
normal COV values (0.32±0.1 vs. 0.12±0.03, p<0.005) with ho-
mogeneous FDG uptake. Interestingly, patients with abnormal 
COV showed higher mean T1 values of lateral segments of the 
mid-LV wall (1219.16±23.4 vs. 1154±62.1, p<0.05), suggesting a 
potential relationship between progressive myocyte sphingo-
lipid accumulation and inflammation.  Conclusion: This study 
highlights the role of  18F-FDG PET/MR imaging in the early 
detection of cardiac involvement in AFD patients allowing to 
identify different stages of disease progression. In particular, 
myocardial inflammation with pseudo-normalization of abnor-
mal T1 mapping values, associated with abnormal COV values, 
may represent an intermediate stage before the development 
of myocardial fibrosis. 

OP-482
Phase I/II study of 99mTc-Annexin A5-128: safety, 
biodistribution, dosimetry and preliminary results in 
infective endocarditis
K. Benali1,2, W. Ferrag3, R. Ben Azzouna3,2, C. Laouenan4, A. 
Dieudonne5, E. Illic-Habensus6, I. Gorenne6, D. Chicco7, M. Mariani8, 
B. Iung9, X. Duval10, D. Le Guludec3,2, F. Rouzet3,2; 1Nuclear Medicine 
Department Bichat Hospital, PARIS, FRANCE, 2INSERM U1148, Paris, 
FRANCE, 3Nuclear Medicine Department Bichat Hospital, Paris, 
FRANCE, 4Clinical Investigation Center(CIC) Bichat Hospital, Paris, 
FRANCE, 5Nuclear Medicine Department Beaujon Hospital, Paris, 
FRANCE, 6Clinical Investigation Center (CIC) Bichat Hospital, Paris, 
FRANCE, 7Advanced Accelerator Applicatons, a Novartis Company, 
Colleretto Giacosa, ITALY, 8Advanced Accelerator Applications, 
a Novartis Company, Colleretto Giacosa, ITALY, 9Cardiology 
Department Bichat Hospital, Paris, FRANCE, 10INSERM CIC-1425 
Bichat Hospital, Paris, FRANCE.

Introduction: 99mTc-Anx128 is a radiopharmaceutical target-
ing phosphatidylserine. Our group showed that 99mTc-Anx128 
SPECT was able to detect vegetations in a rat model of infec-
tive endocarditis (IE). The aim of this phase I/II study was to 
evaluate the safety of 99mTc-Anx128 in humans and to perform 
a preliminary assessment of its sensitivity in the diagnosis of 
IE (NCT02459613). Methods: For the first phase of the study, 
10 patients with possible or definite IE according to Duke-Li 
criteria were included (mean age: 62 y [51-79], all were males). 

Blood sampling was performed at baseline and iteratively after 
99mTc-Anx128 administration (up to 4 weeks for immunogenici-
ty). Urines were collected during the first 24 hours. Whole body 
planar acquisitions were performed 30 min, 1, 3, 6, and 24h af-
ter intravenous injection of 339 MBq [320-370] 99mTc-Anx128 
using a dual-head gamma camera equipped with a low-en-
ergy, high resolution collimators Symbia T2 (Siemens). SPECT/
CT centered on the chest was acquired 2h after injection. Im-
ages were reconstructed with Flash3D iterative algorithm. Ab-
sorbed and effective dose were calculated using OLINDA V2.0 
software. The final diagnosis of IE was based upon the Duke-Li 
criteria at the end of follow-up. Results: No significant out-of-
range clinical or biological values were identified with all safety 
assessments, including immunogenicity. No adverse events 
were considered to be attributable to the tracer. The highest 
tracer uptake was present in the kidneys, the liver and the 
spleen. Kidneys had the highest absorbed dose (76 μGy/MBq). 
Total effective dose estimate was 5.1±0.3 μSv/MBq, twice low-
er than that reported with 99mTc-HYNIC-Annexin. The decrease 
rate of blood-pool activity was mainly related to serum creat-
inine level. Out of 6 patients with a final diagnosis of definite 
IE, 99mTc-Anx128 scintigraphy was positive in the cardiac area in 
5. One patient with a 10-day antibiotic therapy before imag-
ing and 6-mm vegetation was a false negative. 99mTc-Anx128 
scintigraphy was negative in 4 patients with a final diagnosis 
of rejected (n=2) or possible IE (n=2). One intense uptake focus 
on a tibial artery was associated with vascular septic embo-
li. FDG-PET/CT scan performed in 7 patients was abnormal in 
the cardiac area in 2 cases, both matching with 99mTc-Anx128 
uptake. One patient with 99mTc-Anx128 positive uptake on a 
native valve was negative with FDG-PET/CT. Conclusion: the 
study suggests that 99mTc-Anx128 is well tolerated. Preliminary 
results are promising regarding the detection of IE. The assess-
ment of the diagnostic value of 99mTc-Anx128 in a larger pop-
ulation is ongoing.
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OP-483
The Fascinating World of Molecules
B. L. Feringa; University of Groningen, Faculty of Science and 
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OP-484
Coronary Flow for Assessment of Myocardial Ischemia – 
The ‘Hot’ Topic in Cardiology
J. Piek; University of Amsterdam, AMC Heart Center, Amsterdam, 
NETHERLANDS.

OP-485
PET to Evaluate Response to Therapy – Theranostic and 
Beyond
N. Aide; Service de Médecine Nucléaire, Centre Régional de lutte 
contre le cancer François Baclesse, Caen, FRANCE.
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How Much CT is Needed for Bone & Joint SPECT/CT?
K. Strobel; Radiology and Nuclear Medicine, Cantonal Hospital 
Lucerne, Lucerne, SWITZERLAND.

OP-487
How to Settle Anatomic and Functional Discrepancies in 
SPECT/CT and PET/CT?
F. Paycha; Service de Medecine Nucleaire, Hopital Lariboisiere, 
Paris, FRANCE.

OP-488
The Role of PET/MR in MSK Imaging
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OP-489
Imaging Meningioma
I. Law; Rigshospitalet, Dept of Clinical Physiology, Nuclear 
Medicine and PET, Copenhagen, DENMARK.

OP-490
The State-of-the Art Surgical Management of Meningiomas
J. C. Tonn; Ludwig-Maximilians-Universität, Dept. Neurosurgery, 
Munich, GERMANY.

OP-491
Radiation and Chemotherapeutical Treatment of 
Meningiomas
F. Dhermain; Gustave Roussy University Hospital, Villejuif France,  
Dept of Oncology, Paris, FRANCE.
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How do I Quantify MBF?
S. Nekolla; Klinikum rechts der Isar, Department of Nuclear 
Medicine, Munich, GERMANY.

OP-493
How do I Interpretate MBF?
J. Knuuti; Turku University Hospital, Turku PET Centre, Turku, FINLAND.

OP-494
FFR, MFR, Ischemia: Is it All the Same?
H. Verberne; Academic Medical Center, Department of Nuclear 
Medicine, Amsterdam, NETHERLANDS.

OP-495
Clinical Applications for MBF 
P. Knaapen; VU University Medical Center, Department of 
Cardiology, Amsterdam, NETHERLANDS.
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OP-496
Optimized non-conventional radioisotopes production 
with industrial mid-energy cyclotron
S. Bertrand1, J. Geets1, E. Kral1, C. Gameiro1, B. Nactergal1, F. 
Devillet1, F. Alves2, J. Comor3, S. de Neuter1, A. Abrunhosa2, V. Alves2; 
1IBA, Louvain-la-neuve, BELGIUM, 2University of Coimbra, Coimbra, 
PORTUGAL, 3ELEX Commerce, Novi Beograd, SERBIA.

Objectives: This paper presents the solutions developed in or-
der to facilitate and increase the productions of non-conven-
tional PET radioisotopes (such as 64Cu, 89Zr, 44Sc and 68Ga) on an 
industrial mid-energy cyclotron. Methods: A proton only opti-
mized cyclotron with fixed energy was designed using internal 
ion sources, negative ions acceleration and stripping extraction 
[1;2]. Dual energy Standard extraction energy on the 8 exit ports 
is 18 MeV, which is ideal energy for high yield production of 18F 
and 99mTc. However, some radioisotopes require lower energy 
in order to limit the co-production of impurities. Usual method 
for lowering energy consists in using degrading foils, but the 
cooling capacity of such degrader will limit the current on tar-
get. The industrial cyclotron proposes one or two exit ports that 
can be operated at lower energy (typically between 13 MeV and 
15 MeV) [3]. This helps overcoming the current limitation of the 
degrader foils and allows safely increasing the current on tar-
get. High power solid target: With solid targets, production rates 
are limited by low intrinsic reaction yield. Consequently, target 
current must be increased to reach higher production levels. A 
new universal solid target was designed, allowing irradiation 
of slanted targets. The larger irradiated surface reduces the 
power density and allows increasing the current up to 150µA 
or 300µA, depending on the target material considered. Liquid 
target technology: Many recent developments in the produc-
tion of radiometals with liquid targets have been published [4]. 
Productions rates and purity levels reached for 68Ga show that 
this technology [5] is a perfect viable alternative to the 68Ge/68Ga 
generators. This same process has been transferred to other me-
tallic radioisotopes. An IBA Conical target is used to irradiate a 
nickel solution for the production of 64Cu and 61Cu [6]. Results: 
The dual energy feature has been successfully tested in factory. 
Two beam exit ports can be modified to accommodate lower 
proton energy on target for more effective non-conventional 
radioisotope productions. Consequently, the energy degraders 
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can be removed and current can be safely risen on liquid or solid 
targets. The liquid target technology has now proven records 
and benefits from an increasing popularity. Conclusions: Com-
bining the cyclotron, its dedicated features, the target technol-
ogies and the chemistry solutions, a whole range of possibilities 
are given to easily produce non-conventional radioisotopes. 
These integrated attractive solutions can be implemented on a 
PET radiopharmacy without compromising the productions of 
conventional PET radioisotopes.

OP-497
Quantitative assessment of differences in physiological 
uptake of [68Ga]-DOTANOC and [68Ga]-DOTATATE
P. Kasprzyk1, M. Trofimiuk-Müldner2, A. Grochowska3, M. Buziak-
Bereza2, M. Opalińska2, A. Sowa-Staszczak2, A. Hubalewska-
Dydejczyk2; 1Department of Medical Physics and Biophysics, 
Faculty of Physics and Applied Computer Science, AGH University of 
Science and Technology, Krakow, POLAND, 2Jagiellonian University 
Medical College, Chair and Department of Endocrinology, Nuclear 
Medicine Unit, Krakow, POLAND, 3University Hospital in Krakow, 
Diagnostic Imaging Department, Krakow, POLAND.

The knowledge of the physiological distribution of the radio-
tracer is crucial for the proper interpretation of images. This 
issue is of particular importance if the subsequent exams per-
formed with radiopharmaceuticals of the similar but not iden-
tical structure are compared. The study aimed to assess the 
differences in physiological uptake of two octreotide-based 
PET radiotracers [68Ga]-DOTANOC and [68Ga]-DOTATATE. Mate-
rial and methods: The study included 47 patients (26 females 
and 21 males), aged 28-88 years, evaluated for suspected or 
confirmed neuroendocrine neoplasia, in whom PET/CT with 
both [68Ga]-DOTANOC and [68Ga]-DOTATATE was performed. GE 
Discovery V690 PET/CT hybrid system was used for images ac-
quisition. The uptake of the tracers was assessed quantitatively 
as SUVmax values for following organs: pituitary gland, parotid 
and submandibular salivary glands, thyroid, liver, spleen, right 
and left adrenal glands and uncinate process of the pancreas. 
The differences in SUVmax values (ΔSUVmax) between two 
evaluated tracers were correlated with potentially confounding 
factors: the length of the period between two exams, the dif-
ference in time from tracer injection to images acquisition, the 
difference in injected activity, and patients’ age. Statistical anal-
ysis was performed with Statistica 13 and IBM SPSS software. 
Results: The mean period between two exams was 885+/-434 
days. There was no significant difference in mean injected activ-
ity between the tracers (119+/-32.9 MBq for [68Ga]-DOTANOC, 
and 130+/-33.2 MBq for [68Ga]-DOTATATE). The SUVmax val-
ues for every investigated organ were significantly higher for 
[68Ga]-DOTATATE than for [68Ga]-DOTANOC (the Willcox paired 
test). There was no significant correlation (Spearman rho cor-
relation) between ΔSUVmax for every investigated organ and 
patients’ age. The period between both exams correlated sig-
nificantly with ΔSUVmax for right parotid salivary gland only 
(rho coefficient -0.331, p=0.025); and differences in injected 
activity with ΔSUVmax for left lobe of thyroid (rho coefficient 
0.377, p=0.021). The difference in time from tracer injection to 

image acquisition correlated significantly with ΔSUVmax for 
right parotid salivary gland (rho coefficient -0.343, p=0.018), 
right (rho coefficient -0.3871, p=0.008) and left submandibular 
salivary gland (rho coefficient -0.377, p=0.010), spleen (rho co-
efficient -0.388, p=0.013), right (rho coefficient -0.399, p=0.007) 
and left adrenal gland (rho coefficient -0.389, p=0.007). Con-
clusions: The obtained differences in [68Ga]-DOTANOC and 
[68Ga]-DOTATATE uptake in investigated organs are consistent 
with differences in the tracers affinity to somatostatin recep-
tor subtypes and are mostly independent of investigated con-
founding factors. Images obtained with those two radiotracers 
should be compared with caution.

OP-498
A Retrospective Comparison of two PSMA Ligands Ga-68-
HBED-PSMA -11 & Ga-68-THP-PSMA
G. A. M. MacNeil, I. Murray, W. Oyen; The Royal Marsden, Sutton, 
UNITED KINGDOM.

Purpose: A number of ligands are available for Ga-68-PSMA 
imaging. The purpose of this study was to retrospectively com-
pare the results of imaging with synthesizer-produced Ga-68-
HBED-CC PSMA to imaging with kit-based Ga-68-THP-PSMA 
following a cross over from external provision of the former 
to in-house production of the latter. Specifically we investigat-
ed the frequency of any perivesical photopenic artefacts ob-
served with respect to each tracer. Furthermore we reviewed 
the proportion of negative findings in case matched cohorts 
across both groups of patients. Methods: 102 patients (mean 
age 67.8, range 47-84 years) were scanned across our two sites 
using a Siemens Biograph mCT 128 or a Philips Gemini TF 16. 
In the first set of comparisons, patient data were retrospectively 
evaluated (THP n=48; HBED n=54) for perivesical halo artefact 
frequency, bladder activity, bladder SUVmean & max, & back-
ground SUVmean & max. For the second set of comparisons, 
matched cohorts of patients (n=37 THP, n=37 HBED) with 
biochemical recurrence were identified to compare overall 
detection rates, PSA-stratified detection rates and number of 
scans deemed equivocal or containing technical limitations. 
Results: Ga-68-THP-PSMA showed a higher frequency of the 
perivesical halo artefact (72.9% vs. 14.8%). Halo artefacts were 
associated with higher bladder activity. In the matched cohort 
comparison, Ga-68-THP-PSMA exhibited lower detection rates 
when compared to Ga-68- HBED -PSMA-11 (36.11% vs 67.6%), 
with similar PSA values (3.05 and 3.26 ng/mL, respectively). As 
compared to Ga-HBED-PSMA-11, the Ga-68-THP-PSMA cohort 
also demonstrated higher levels of equivocal findings i.e. subtle 
low grade activity (8.1% vs 5.4%, respectively) and had more 
scans indicating technical limitations i.e. intense physiological 
bladder activity or low tracer count (32.4% vs 0, respectively). 
Conclusion: Ga-68-THP-PSMA provides the opportunity for in-
house production without the need for a synthesizer. However, 
as compared to synthesizer-produced Ga-68- HBED -PSMA-11, 
Ga-68-THP-PSMA imaging was associated with higher rates of 
the perivesical “halo artefact”, lower detection rates and higher 
percentages of scans with technical limitations and equivocal 
findings.
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OP-499
Standard protocol compared to a novel protocol for 68Ga-
PSMA-PET/CT in patients with recurrent prostate cancer 
- which one is superior?
L. Dijkstra, F. Haupt, M. Viscione, V. Fech, T. Krause, A. Rominger, A. 
Afshar-Oromieh; Inselspital Bern, Bern, SWITZERLAND.

Purpose / Introduction: Since the clinical introduction of 
PET-imaging with 68Ga-PSMA-11, this diagnostic tool has spread 
worldwide and is regarded as a breakthrough in the diagnosis 
of recurrent prostate cancer (PC). According to its first described 
clinical set-up, 68Ga-PSMA-11 PET/CT is conducted at 1h post in-
jection (p.i.). However, further publications demonstrated that 
later imaging (e.g. at 3h p.i.) show the majority of PC lesions with 
higher contrast. In 2017, we conducted scans at 1h p.i.. However, 
in 2018, we changed our protocol to later imaging timing. The 
aim of this evaluation was to compare the standard protocol of 
68Ga-PSMA-11 PET/CT with a novel protocol described below. 
Subjects & Methods: We retrospectively compared two patient 
cohorts scanned with 68Ga-PSMA-11 PET/CT in 2017 (n=94 pa-
tients) and 2018 (n=75 patients). In 2017, the scanning protocol 
was as follows: acquisition at 1h p.i. (targeted activity: 200 MBq) 
with 2 min per bed position, neither hydration nor forced diure-
sis. In 2018, the scans were conducted at 1.5h p.i. (also 2min per 
bed position and targeted activity of 200 MBq). In addition, the 
patients started to drink 1L of water at 0.5h p.i. and were inject-
ed with 20mg of furosemide at 1h p.i.. Rates of pathologic scans, 
maximum standardized uptake values (SUVmax) of tumor le-
sions (n=164 in 2017 and n=127 in 2018), average standardized 
uptake values (SUVmean) of urinary bladder as well as tumor 
contrast (SUVmax-tumor/SUVmean gluteal musculature) were 
measured in all patients. Results: Average tumor contrast was 
significantly (p=0.0451) higher in 2018 compared to 2017 (59.0 
vs. 46.1). Average SUVmean of the urinary bladder was signifi-
cantly (p<0.0001) lower in 2018 (SUVmean 7.6 ± 24.6) compared 
to 2017 (SUVmean 35.3 ± 7.6). Also the background activity was 
significantly (p<0.0001) lower in 2018. No relevant differences 
were detected for SUVmax of tumor and the rate of pathologic 
scans (2017: 80.9%; 2018: 80%; both numbers for PSA≤3.0 ng/
ml). Discussion / Conclusion: Despite highly promising results 
of the novel protocol including significantly higher tumor con-
trast and lower urinary activity which enable the assessment 
of tumor lesions and local recurrent PC, respectively, no higher 
rate of PET-positive patients were observed in the relatively low 
patient cohorts. However, we expect that with increasing scan 
numbers, more tumor lesions and more pathologic scans will be 
detected in a few percent of patients referred to PSMA-PET/CT 
thereby changing their therapeutic procedure.

OP-500
SUVmax behavior in metformin-treated patients with 
pulmonary disease
M. Trevisan, D. Bertin, L. Cuppari, A. Carraro, G. Saladini, L. 
Evangelista; Veneto Institute of Oncology IOV - IRCCS, Padova, ITALY.

Purpose: the aim of this study was to evaluate the difference 
of SUVmax of the primary or secondary lung cancer in diabetic 

patients undergoing metformin therapy. In particular the SUV-
max behavior between patients who assumed and those who 
stopped metformin 48h prior FDG PET examination was made. 
Materials and methods: from a monocentric database, 518 
patients with primary or secondary pulmonary disease under-
going FDG PET/CT were collected. Seventy-four patients were 
affected by diabetes mellitus and 29 were under treatment 
with metformin. The value of SUVmax for the pulmonary lesion 
was calculated for each patients and thereafter compared in 
accordance with the assumption of metformin before PET ex-
amination. T-student year was used for comparing continuous 
variables. Results: Metformin was withdrawn 48h before the ex-
amination in 15/29 patients. The median age of patients was 72 
years (range 52-85). The median level of sugar in the blood was 
128 mg/dL (range 76-199) before the FDG injection. The median 
value of SUVmax was 4,48 (0-23,39). PET/CT was positive in 15 
subjects. The value of SUVmax in patients who stopped met-
formin 48h prior PET was 5.75 ± 5.82 while in those who did not 
discontinue metformin, the value was 6.75 ± 7.94 (p = NS). The 
glycemic value and the value of the administered dose of FDG 
between the two groups was similar (127 ± 21 vs. 130 ± 35 mg/
dL and 232 ± 52 vs. 219 ± 47 MBq, respectively in patients with-
out and with metformin suspension; p = NS). Conclusions: our 
preliminary analysis shows that the metformin withdrawn for at 
least 48h prior PET scan does not alter the metabolic behavior 
of the lung lesions in cancer patients. Therefore, the anti-cancer 
activity of metformin would appear to be present even in the 
event of short suspensions.

OP-501
Diagnostic impact of Dual-Time-Point 18F-FDG PET/CT in 
detection of liver metastasis
M. Gasparini, B. Zangheri, L. Calabrese, S. Gabanelli, A. Bestetti; 
IRCCS Multimedica, Sesto San Giovanni, ITALY.

Aim: to evaluate the utility of dual-time imaging with 18FDG-
PET/CT in the detection of liver metastasis by analysis of differ-
ences between standard and delayed acquisition. Methods: we 
evaluated 87 cancer pts who underwent, from Jan 2015 to Dec 
2017 PET/CT performing the delayed acquisition. We compared 
the results of the whole-body scan (PET1) with the delayed scan 
(PET2) performed by two fields of view (FOV) of the abdomen. 
Both studies were evaluated qualitatively analysing standard-
ized uptake value (SUV) of lesions. We divided the patients in 
according to the pathology. PET results were then confirmed by 
radiological/histological data when available, or follow up. Re-
sults: we study 87 pts (male 50) who underwent PET1 one hour 
after FDG injection and PET2 about a mean time of 60 minutes 
after PET1. Pts were clinically: 29 colorectal, 19 breast, 7 lung, 
28 different type and 4 pts with 2 different tumours. At PET1 
62/87 pts had one or more lesions for a total number of 106, 
25/87 pts had no lesions at liver; at PET2 64/87 pts had one or 
more lesions for a total number of 122, 23/87 patients had no 
lesions at liver. Evaluating number of lesions, in 51/87 pts there 
were no differences between the two acquisition, in PET2 we 
found an increase in the number of liver lesions in 14/87 pts and 
a decrease in 10/87. Specifically, in 7 cases lesions disappeared 
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at PET2 showing that lesions at PET1 were referred to superim-
posed aspecific intestinal activity (false positive at PET1), in 6 pts 
lesions compared only at PET2 showing at PET1 only a disomo-
geneus uptake (false negative at PET1). Evaluating SUV, at PET2 
we found an increase in SUV value in 98 lesions, a decrease in 21 
and no differences in 3 lesions. Between pts with no differenc-
es in lesions number 22/51 were negative at both scans (19/22 
were true negative, 3/22 were false negative. Between the 29/51 
pts positive for hepatic lesions, 27/29 showed an increase in SUV 
value at PET2. Pts who benefit from delayed scan were colorec-
tal (33%) and breast cancer (19%), even if at now is not possible 
to establish a correlation with specific pathology; the absence 
of delayed acquisition would have underestimated the pathol-
ogy, with diagnostic delay. Conclusions: in a significative num-
ber of patients delayed PET scan was useful in detecting the real 
number of liver metastasis, changing the TNM stadium or the 
therapeutic approach.

OP-502
Dynamic curve patterns based on First-Pass Breast 
dynamic 18F-FDG PET/CT: a step further in breast cancer 
diagnostic
R. Sanchez Jurado, J. Aguilar Barrios, V. Faus Rodriguez, R. Sanz 
Llorens, P. Cozar Santiago, J. Igua Saenz, J. Ferrer Rebolleda; ERESA, 
Valencia, SPAIN.

Purpose: The purpose of this study was to evalue a quantitative 
method to shape the pattern of enhancement kinetic curve on 
the differents histological subtypes of breast tumors through a 
dynamic first-pass 18F-FDG PET-CT. Methods and Materials: 
A retrospective study based on prone dynamic first-pass F18-
FDG PET-CT studies performed on sixty-eight patients (51,9 ± 
11,8 years old)) covering the breast region and the armpits, and 
a whole body FDG PET-CT 60-70 min after injection were per-
formed. Distribution coefficients and glucose metabolism were 
quantified by ROIs and analyzed in both acquisitions. For quan-
titative assessment, the slope of persistently enhancing, plateau, 
or washout curve was calculated and evaluated. Results were 
correlated with biopsy findings realized prior PET-CT and tumor 
histology reports after surgeries. Follow up of patients clinical 
history from 2012 to 2018 was realized. Results: 136 FDG-avid 
lesions were identified by dynamic breast first-pass PET-CT, in 
comparison with 109 in whole-body PET-CT 60-70 min after in-
jection. Despite only 94 were analyzed by pathologists which 60 
were reported as invasive ductal carcinoma (IDC), 5 in situ ductal 
carcinoma (DCIS), 13 invasive lobular carcinomas (ILC), 4 papil-
lary carcinomas (PC), 2 mucinous carcinoma (MC) and 5 benign 
lesions (fibroma and adenosis). Mean values based on the PET-
CT ROIs were 4.34±2,86 (standardized uptake value), 0.63±0.35 
ml·g-1 (distribution coefficient) and 6.5±3.2 mg·min-1·100g-1 
(glucose metabolism). The SUVmax measured on delayed PET 
images correlated strongly and positively with the expression of 
Ki67 (r= +0.72;P<0.0001) reported. Different dynamic curve pat-
terns of uptake were observed during this research according 
to the subtypes of breast cancer diagnosed: ICD pattern curve 
has a persistently enhancing without plateau or washout and 
has usually a higher final SUV(20-30%); ILC pattern curve has a 

final plateau from 3-4 min since 10 min and no washout; benign 
pattern curve has a low enhancing and a quick plateau with or 
without washout; only healthy tissue has a regular enhancing a 
minimal plateau and a constant washout. Sensitivity and nega-
tive predictive values were 80% and 52%, respectively for PET-CT 
studies and 89% and 71.5% for dynamic breast first-pass PET-CT. 
Conclusion: Tumor uptake quantification by dynamic first-pass 
on 18F-FDG PET/CT is significantly associated with tumor angio-
genesis. We are able to differenciate normal breast tissue and 
breast cancer, and classify it by histological subtypes. These pre-
liminary results have shown that we can improve breast cancer 
diagnosis and shorten treatment times in breast cancer.

OP-503
Correlational descriptive study of PET/CT versus 4DCT in 
Radiotherapy planning of Non-Small Cell Lung Carcinoma: 
Systematic Literature Review
J. Lopes1, L. Afonso1,2, S. Ferreira1; 1Health School Dr. Lopes Dias, 
Polytechnic Institute of Castelo Branco, Castelo Branco, PORTUGAL, 
2Portuguese Institute of Oncology Francisco Gentil, Lisbon, 
PORTUGAL.

Introduction and Aim: Lung cancer is the most common 
cause of death from cancer. Radiotherapy plays an important 
role in the curative treatment of Non-Small Cell Lung Carcinoma 
(NSCLC), with CT being the basis for radiotherapy planning, but 
it does not always allow accurate target volume definition. The 
purpose of this study is to understand which of the techniques, 
4DCT or PET/CT, more benefit the definition of the target volume 
in the radiotherapy planning for NSCLC, and whether the use of 
these techniques may be associated with a greater local con-
trol of the disease. Material and Methods: This work consists 
in a systematic literature review. It was used scientific articles 
from 2006 to 2018. The literature search was performed using 
the databases Pubmed, B-on, NCCN, ScienceDirect and Elsevier. 
In the search, the Boolean logic used was “PET/CT and 4DCT in 
NSCLC”, “PET/CT in planning radiotherapy for NSCLC” and “PET/
CT or 4DCT in NSCLC”. In this study, inclusion parameters were 
articles or books related to NSCLC, 4DCT and PET/CT for radio-
therapy planning. Exclusion parameters were the sample size of 
the articles being small (bellow twelve), websites, blogs, PET/CT 
and 4DCT for diagnosis. Results: PET/CT and 4DCT influence 
the definition of target volume in different ways. In the PET/CT, 
the definition depends on the radiopharmaceutical used, in the 
case of 18F-FDG it is possible to determine hypermetabolic areas, 
18F-FMISO evaluates the hypoxia in the tumour lesion, 18F-FLT 
evaluates tumour cell proliferation and 68Ga-MAA evaluates the 
pulmonary perfusion. PET/CT or CT can’t identify the movement 
that the tumour lesion suffers due to respiratory movements. 
4DCT provides information about the changes that tumour un-
dergoes during the respiratory cycle and allows to decrease the 
artefacts in the images caused by the respiratory movements, 
leading to a reduction of the PTV. It is still possible for PET/CT to 
include a respiratory gated, allowing a 4D-PET/CT acquisition. 
Conclusion: This study demonstrated that both PET/CT and 
4DCT are important for RT planning because they influence the 
definition of the target volume, but in different ways. The PET/
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CT allows to evaluate the need of boost the dose and to identify 
the limits with more precision of the GTV, normally leading to a 
reduction of the same, the 4DCT allows to evaluate the move-
ments of the lesion, which leads in most cases to a reduction of 
the margins given in the PTV.

OP-504
Respiratory motion management in PET/CT: how to help 
technologists in choosing the best tailored technique
M. Ciaccio1, S. Morzenti1, M. Anzaldi2, D. Bonacina1, M. Maurizio1, 
A. Renaioli1, A. Perri1, L. Guerra1, C. Landoni2, C. Crivellaro2; 1ASST-
Monza, Monza, ITALY, 2Università Milano-Bicocca, Milano, ITALY.

Introduction: Breathing movement can introduce heavy bias 
in both image quality and quantification in PET/CT studies. Cur-
rently, many tools are available to manage respiratory motion, 
any of them, with pros and cons, able to help the technologist 
to optimize the choice of the motion management protocol in 
order to improve image quality and quantification, increasing 
compliance. Aim: Comparing different motion management 
techniques in terms of quantification (SUVsmax) and proposing a 
flow chart to select the best approach and acquisition modality. 
Material and Methods: 18F-FDG PET/CT WB-3D scans (1.5 min/
FOV) with an integrated 9 minutes 4D-FOV on thorax/upper-ab-
domen, by using a high sensitivity 5-rings PET/CT scanner (Dis-
covery-IQ, GE Healthcare, Milwaukee, WI-US) were performed in 
15 patients (male 9, mean age 69 yrs) with 21 target lesions an-
alyzed. 4D-data PET acquired in List Mode were reconstructed 
using different regularized reconstruction (QClear-GE) and Beta 
factors (factor modulating T/BKG ratio) as follows: 1) standard 
ungated 1.5 min/FOV, beta 350 (WB), 2) 4D-images, 6 phases, 
1.5 min/phase, beta 350 (4D-QC350), 3) 4D-images, 6 phases, 30 
sec/phase, beta 450 (4D-QC450), 4), 3D-image, 1.5 min/FOV ob-
tained by an End Expiration Quiescent Phase technique (EEQP 
named Q.Static-GE), beta 350 (WB-EE). In any dataset, SUVmax 

values of target lesions (n=21) were calculated and compared 
(paired t-test). Advantages and limitations of different available 
approaches were described. The technologist approaches to 
patients were evaluated considering patient health conditions 
and compliance for gating acquisition. Results: The mean val-
ues [range] of SUVmax resulted: 7.45 [1,98-16,85] for WB; 9.11 
[2,86-20,54] for 4D-QC350; 9.14 [2,91-21,8] for 4D-QC450; 8.29 
[2,48-19,5] for WB-EE. SUVsmax 4D-techniques resulted signifi-
cantly higher than WB and WB-EE (p<0.01), however the main 
disadvantage of respiratory gating resides in the cineCT addi-
tional dose. SUVmax values obtained from WB-EE resulted higher 
than those of standard WB (p< 0.01), but the technique requires 
high patient compliance. Finally, the SUV difference between 
4D-QC350 (30 sec/phase) and 4D-QC450 (1.5 min/phase) was 
not statistically significant, suggesting the possibility to reduce 
acquisition time for 4D-scan. A flow-chart was defined in order 
to help technologists in choosing the best acquisition approach 
(mainly evaluating patients characteristics and clinical indica-
tion). Conclusion: Amongst respiratory motion management 
techniques, 4D-protocols provided the highest SUVs; also EEQP 
improved SUVs respect to standard imaging. The knowledge of 
advantages (better quantification, image quality) and disadvan-

tages (acquisition time, dosimetry) of different motion manage-
ment methods can help technologists in the workflow improv-
ing better imaging results.
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OP-505
Photodynamic Therapy of Ovarian Cancer with EpCAM-
Targeting DARPins
D. van den Brand1, S. A. M. van Lith2, J. M. de Jong1, S. 
Couwenbergh1, I. Ebisch3, L. F. A. G. Massuger4, W. P. J. Leenders1, 
R. Brock1, W. P. Verdurmen1; 1Biochemistry, Radboud Institute for 
Molecular Life Sciences, Radboudumc, Nijmegen, NETHERLANDS, 
2Radiology and Nuclear medicine, Radboud Insitute for Molecular 
Life Sciences, Radboudumc, Nijmegen, NETHERLANDS, 3Obstetrics 
and Gynaecology, Canisius Wilhelmina Hospital, Nijmegen, 
NETHERLANDS, 4Obstetrics and Gynaecology, Radboudumc, 
Nijmegen, NETHERLANDS.

Introduction: Epithelial ovarian cancer (EOC) is the most lethal 
gynaecological malignancy. The current treatment for advanced 
stage disease consists of cytoreductive surgery in combination 
with chemotherapy. However, complete tumor removal is often 
impossible, resulting in relapses, because of remaining (micro)
metastases in the abdominal cavity. Since these metastases are 
often fatal, new treatment strategies are required. Over 90% of 
these lesions express epithelial cell adhesion molecule (EpCAM) 
(1,2), allowing treatment with EpCAM-targeted photodynamic 
therapy (PDT). Designed ankyrin repeat proteins (DARPins) are 
antibody-mimicking engineered proteins with a small size (15 
kDa) and high affinity and specificity for their target. Here, we 
used EpCAM-targeted DARPin-photosensitizer (PS) conjugates, 
and evaluated potency for eradication of EpCAM positive ovar-
ian cancer cells in vitro. Methods: A DARPin with subnanomo-
lar affinity for EpCAM and a control DARPin were functionalized 
site-specifically with the PS IRDye700DX. Adherent cell cultures 
and spheroids of EpCAM expressing ovarian carcinoma cell 
lines OV90 and OVCAR3, and EpCAM-negative control cell line 
E98 were incubated with different concentrations of DARPin-
PS conjugates and illuminated with 60 J/cm2 near infrared (NIR) 
light. 18 hours after illumination, cell viability of adherent cells 
was determined with the resazurin assay, and in spheroids with 
the acid phosphatase assay. In order to analyze penetration of 
DARPins into 3D structures, the DARPins were site-specifically 
functionalized with AlexaFluor680. Spheroids were incubated 
with DARPin-AlexaFluor680 conjugates and penetration was 
assessed by confocal microscopy. Furthermore, fresh metastat-
ic tissue from patients undergoing cytoreductive surgery were 
sliced into 300 µm thick sections and incubated with DARPin-Al-
exaFluor680. Colocalisation of DARPins with EpCAM expressing 
cells was assessed with immunohistochemistry. Results: We 
show that upon illumination with NIR light, DARPin-PS conju-
gates induce cell death of EpCAM expressing ovarian carcino-
ma cell lines OV90 and OVCAR3 in both adherent cell cultures 
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(with IC50 values of 24.72 nM and 48.02 nM, respectively) and in 
spheroids. No cell death was observed in the control conditions 
or in the control cell line E98. Furthermore the DARPins rapidly 
and completely penetrate into spheroids and bind specifically 
to EpCAM-expressing cells in patient-derived tumor tissue. Con-
clusion: From this work we conclude that DARPin-PS conjugates 
efficiently induce EpCAM-dependent phototoxicity upon illu-
mination in vitro. Furthermore, they are able to penetrate into 
tissue and bind to target expressing cells, indicating potential for 
the in vivo use of these molecules for treatment of metastasized 
EOC. 1.Bellone S, et al. Int J Gynecol Cancer. 2009;19(5):860-6. 
2.Spizzo G, et al. J Clin Pathol. 2011;64(5):415-20

OP-506
Targeted photodynamic therapy of GLP-1R positive 
lesions with exendin-IRDye700DX
M. Boss, M. Brom, D. L. Bos, C. Frielink, P. Bronkhorst, M. Buitinga, 
M. Gotthardt; Radboud University Medical Center, Nijmegen, 
NETHERLANDS.

Background: Insulinoma and focal lesions in congenital hyper-
insulinism (CHI) are GLP-1R positive lesions that are character-
ized by excessive insulin production and thereby causing severe 
hypoglycaemia. The therapy of choice is surgery, however, these 
surgical procedures are challenging because of the necessity to 
preserve as much healthy pancreatic tissue as possible and in 
some cases due to the localization of lesions near the ducts or 
large vessels. Targeted photodynamic therapy (tPDT) could pro-
vide selective destruction of tumour tissue without causing dam-
age to surrounding tissues. The glucagon-like peptide-1 (GLP-1) 
analogue exendin specifically binds the GLP-1R expressed on 
pancreatic beta cells. GLP-1R imaging using [68Ga]Ga-labelled 
exendin is a successful pre-operative imaging technique for in-
sulinoma and is under investigation in CHI. We hypothesize that 
tPDT using exendin labelled with the near-infrared (NIR) sensi-
tive photosensitizer IRDye700DX enables specific destruction 
of GLP-1R positive cells. Methods: Exendin-IRDye700DX was 
characterized in vitro and in vivo. A competitive binding assay 
was performed using CHL-cells transfected with the GLP-1R. 
The feasibility of inducing specific cell death was assessed by 
incubating different cell-types (CHL-GLP-1R cells, INS-1 cells and 
PANC-1 cells) with 300 nM exendin-IRDye700DX and exposing 
them to various intensities of NIR LED light. Cell viability was 
measured using a cell titer glo assay. Tracer biodistribution was 
determined in BALB/c nude mice bearing subcutaneous GLP-1R 
positive tumours. To determine therapy response, tumours of 2 
groups of mice (N=8 per group, 1 group injected with 20 µg ex-
endin-IRDye700DX and 1 control group injected with PBS) were 
exposed to 120 J/cm2 of NIR LED light of 690 nm. Mice were 
sacrificed when tumours reached a size of 1000 cm3. Results: 
Exendin-IRDye700DX has a high affinity for the GLP-1R with an 
IC50 value of 6.3nM, which is comparable to unlabeled exendin. 
In CHL-GLP1R cells as well as INS-1 cells, NIR light reduced cell 
viability in a dose-dependent manner with 0% viability reached 
at 175 J/cm2. PANC-1 cells, which do not express the GLP-1R 
remained 100% viable with this tracer dose and light-intensity. 
Injection of 0.3 µg exendin-IRDye700DX resulted in an in vivo 

tumour uptake of 12.8 ± 6.4 %ID/g, which decreased with in-
creasing peptide doses. The survival of mice treated by PDT with 
exendin-IRDye700DX was significantly increased compared to 
control mice (p<0.05). Conclusions: These data show in vitro 
as well as in vivo evidence for the efficacy of tPDT using exen-
din-IRDye700DX. This could be a promising new therapeutic 
option for GLP-1R positive lesions.

OP-507
Single dose efficacy of FPI-1434, a radioimmunoconjugate 
targeting human IGF-1R, in preclinical models of human 
cancer
E. Burak, J. Forbes, R. Simms, M. Hu, M. Moran, J. Valliant; Fusion 
Pharmaceuticals, Inc., Hamilton, ON, CANADA.

Objectives: Insulin-like growth factor-1 receptor (IGF-1R) is an 
oncogenic protein and has been shown to overexpressed in 
multiple cancer types. IGF-1R targeted therapeutics have not 
demonstrated clinical efficacy for treating cancers either as 
standalone agents or in combination with other therapies. De-
spite this, targeted alpha therapeutic agents (TAT) may be ideal 
for treating IGF-1R expressing cancers due to their high potency 
and lower protein mass dose. Herein we describe the preclinical 
efficacy of FPI-1434. Methods: FPI-1434 was produced by con-
jugating with a lysine directed bifunctional chelated to AVE1642 
and radiolabeled with Ac-225. Single dose radiotherapeutic 
efficacy studies were carried out using Colo-205 (colorectal), 
A549 (radioresistant lung), or LNCaP (prostate) xenograft bear-
ing athymic nude mice. Animals received singled doses rang-
ing from 0.05 µCi to 0.4 µCi with a corresponding dose of total 
protein typically less than 10 μg (0.5 mg/kg). Study endpoints 
included tumor volume measurement and/or impact to ani-
mal health status. Results: Colo-205 xenograft bearing mice 
received single doses of FPI-1434 at 0.05, 0.2, and 0.4 µCi or vehi-
cle and radiotherapeutic efficacy was followed for 178 days. FPI-
1434 caused suppression of tumor growth at the 0.05 µCi dose 
and the 0.2 and 0.4 µCi doses caused durable tumor regression 
(shrinkage) lasting the study. Median survival for the vehicle, 
0.05, and 0.4 µCi dose groups was 42, 66 and 151 days and re-
mained undefined in the 0.2 µCi group at study termination. In 
addition; FPI-1434 caused regression in large Colo-205 tumors 
grown to a volume of greater than 400 mm3 prior to dosing. FPI-
1434 was also efficacious in the LNCaP and A549 models follow-
ing single doses of radioimmunoconjugate. The antibody con-
trol had no efficacy in the Colo-205 and A549 models at doses 
>100-fold higher than the mass given in FPI-1434. Conclusion: 
Single doses of FPI-1434 as a standalone agent in pre-clinical 
models demonstrate a high degree of durable anti-tumor effica-
cy in multiple tumor xenograft types including large tumors and 
cell lines resistant to ionizing radiation (e.g. A549). These results 
strongly support the use of FPI-1434 in IGF-1R overexpressing 
cancers.

OP-508
Efficacy of Astatine-211 radioimmunotherapy of Multiple 
Myéloma using an anti-mCD138 monoclonal antibody in a 
syngeneic murine model.
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S. Gouard1, B. Chalopin1, C. Maurel1,2, F. Guérard1, L. Navarro1, J. 
Gestin1, N. Chouin1,3, F. Haddad4, C. Alliot4, F. Kraeber-Bodéré1,2,5, 
F. Davodeau1,2, M. Chérel1,4,5; 1INSERM CRCINA, Nantes, FRANCE, 
2Nuclear Medicine Department, University Hospital, Nantes, 
FRANCE, 3Oniris, Ecole Nationale Vétérinaire, Agroalimentaire 
et de l’alimentation de Nantes-Atlantique, Nantes, FRANCE, 
4Groupement d’intérêt public ARRONAX, Nantes, FRANCE, 5Nuclear 
Medicine Department, ICO-René Gauducheau Cancer Center, 
Saint-Herblain, FRANCE.

Aim: Multiple myeloma is a B-cell malignancy of terminally 
differentiated plasma cells within the bone marrow. In spite of 
a very active search for new treatments, cure is almost never 
achieved. Alpha-radioimmunotherapy (RIT) is a new cancer 
treatment modality with tumour specific antibodies coupled 
to alpha particle-emitting radionuclides. CD138 (Syndecan-1) is 
found mainly in epithelial cells, but was shown to be expressed 
by most myeloma cells, both in human and in the mouse. The 
aim of the study was to evaluate the biodistribution, toxicity and 
efficacy of a rat Astatin-211-labelled anti-mouse CD138 anti-
body (211At-9E7.4) in a syngeneic mouse myeloma model. Mate-
rials and methods: C57BL/KaLwRij mice were grafted with 106 
5T33 cells (murine myeloma cell line). Biodistribution was stud-
ied 15 min, 1h, 4h, 7h, 14h and 21h post-administration of 211At-
9E7.4 mAb. Toxicity (animal weight, blood cell counts and trans-
aminase) and RIT efficacy were studied after a dose escalation 
using 370, 555, 740 and 1110 kBq of 211At-9E7.4 and two control 
groups 211At-IgG2a isotype control at 555 kBq or no treatment, 
10 days after tumour engraftment. Results: Studies demon-
strated a highly statistical survival benefit for the mice treated 
with 211At-9E7.4 at 555 kBq (p=0,0006) and 740 kBq (p<0,0001). 
At 555 kBq, the survival median was increase by 34 days and at 
740 kBq 65% of the mice survived 160 days after engraftment. 
For treatments with 370 kBq with 211At-9E7.4 or 211At-isotype 
control at 555 kBq no significant benefit was observed. The 
higher activity with 1110 kBq of 211At-9E7.4 was clearly radio-
toxic since mice were euthanized after a lost more than 30% of 
baseline weight 14 days after radiopharmaceutical injection. For 
the other groups, except transient decreases of leukocytes and 
red cells, no other toxicity could be demonstrated, especially on 
liver function, which does not seem to be affected. Concerning 
red blood cells, the effect is much weaker than that observed 
with the use of Bismuth-213 at an injected activity of 3.7 MBq. 
Conclusions: RIT of MM using Astatine-211 coupled to mono-
clonal antibody directed against murine CD138 is effective. The 
activity in astate-211 which allows 60% survival corresponds to 
an activity injected in Bismuth-213 located between 3.7 and 7.4 
MBq, which seems to reflect the influence of the half life of the 
two radionuclides. In addition, the upper half-life of astatine ap-
pears to be a benefit, particularly because of the lower toxicity 
observed in this syngeneic model of MM.

OP-509
Enhancing targeted α-therapy for treatment of metastatic 
breast cancer
J. R. Nedrow1, G. McCarty1, A. Josefsson1, S. Roy1, A. Cortez1, H. 
Song1, F. Bruchertseifer2, A. Morgenstern2, G. Sgouros1; 1Johns 

Hopkins University, Baltimore, MD, UNITED STATES OF AMERICA, 
2European Commission, Joint Research Centre, Directorate for 
Nuclear Safety and Security,, Karlsruhe, GERMANY.

Background: Metastatic cancer remains the major cause of 
mortality in cancer patients, including breast cancer patients. 
Breast cancer patients with metastatic disease have a signifi-
cantly lower five-year survival rate (26%) compared to a patient 
with localized cancer (99%). Breast cancer patients that have 
an overexpression of human growth factor receptor-2 (HER2) 
are associated with a poorer prognosis including a higher po-
tential to metastasize and a higher likelihood to have disease 
reccurrence. Previously, in a lung metastasis mouse model of 
breast cancer our lab demonstrated that an anti-HER2 anti-
body labeled with 225Ac, 225Ac-DOTA-anti-7.16.4, was able to 
eradicate metastatic disease in 67% of mice while mice having 
disseminated disease showed only a significant increase in sur-
vival. The aim of this study is to investigate biological response 
modifiers (BRMs) that will reduce the proliferation rate of HER2 
(17-AAG), decrease double stranded break repair (Nu7441), or 
increase the permeability of targeted tumors (TNF-α) to poten-
tially augment targeted alpha therapy. Methods: The ability of 
225Ac-DOTA-7.16.4 to kill HER2-positive tumor cells in combina-
tion with 17-AAG, Nu7441, or TNF-α was investigated both in vi-
tro (except TNF-α) and in vivo. Therapeutic efficacy of 225Ac-DO-
TA-7.16.4 was determined by colony formation assays (17-AAG 
and Nu7741) and survival studies in mouse models of meta-
static breast cancer. 111In-DTPA-7.16.4 was utilized to investigate 
tumor uptake in mice bearing NT2.5 tumors with and without 
TNF-α. Results: Colony formation assays demonstrated that 
the combination of 225Ac-DOTA-7.16.4 with 17-AAG or Nu7441 
increased the tumor cell kill as compared to 225Ac-DOTA-7.16.4 
alone; the 225Ac-DOTA-7.16.4 + Nu7441 had a greater impact on 
tumor cell kill than when combined with 17-AAG. In vivo the 
combination of 225Ac-DOTA-7.16.4 + 17-AAG led to no differ-
ence in tumor growth (subcutaneous tumor model) or survival 
(lung metastasis model). The combination of 225Ac-DOTA-7.16.4 
+ Nu7441 led to improved survival in mice with disseminated 
disease compared to 225Ac-DOTA-7.16.4 alone. The combination 
of 111In-DTPA-7.16.4 + TNF-α demonstrated increased accumu-
lation of the labeled 7.16.4 antibody within the targeted tumor 
site. Conclusion: The combination of 225Ac-DOTA-7.16.4 with 
the BRMs Nu7441 and TNF-α resulted in improved therapeutic 
efficacy and tumor uptake. These combinations have the poten-
tial to augment targeted alpha therapy and improve the long-
term survival in patients with metastatic breast cancer.
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OP-510
Interventional Real-Time Quantification of 
90Y-Microspheres Distribution in Selective Internal 
Radiotherapy
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J. Wuestemann1, F. A. Pinto2,3, M. Mesri2, P. Matthies2,3, J. C. 
Neba4, M. Pech1,5, M. C. Kreissl1, M. Lassmann4, O. S. Grosser1; 
1Department of Radiology and Nuclear Medicine, University 
Hospital Magdeburg, Magdeburg, GERMANY, 2SurgicEye GmbH, 
Munich, GERMANY, 3Chair for Computer Aided Medical Procedures, 
Technical University of Munich, Munich, GERMANY, 4Department 
of Nuclear Medicine, University Hospital Wuerzburg, Wuerzburg, 
GERMANY, 52nd Department of Radiology, Medical University of 
Gdansk, Mariana Smoluchowskiego 17, 80-214 Gdansk, POLAND.

Purpose: Selective internal radiotherapy (SIRT) is a treatment 
option for disseminated malignant liver lesions. Further opti-
mization in patient’s outcome might be achievable by highly 
selective dose implantation and/or tumor-orientated dose es-
calation. We propose a new workflow for real-time quantifica-
tion of the 90Y-microspheres distribution. The methodology is 
based on planar 90Y-Bremsstrahlung imaging and is intended 
for future online monitoring during angiographic application. 
Emission data are compared against Monte Carlo (MC) simu-
lated data representing predefined 90Y-accumulation pattern. 
We present two cases demonstrating the proposed workflow. 
Material and Methods: Two male patients (both 74 yr., Patient 
1: 15 ml metastasis of colorectal cancer in segment IV, and Pa-
tient 2: hepatocellular carcinoma lesion of 1055 ml in the right 
lobe) were treated by SIRT. Planar Bremsstrahlung imaging 
(energy window: 130 ± 30 keV, imaging duration: 5 minutes) 
was performed after SIRT with a declipse®SPECT system (Sur-
gicEye GmbH, Munich, Germany) extended by four CZT-based 
detectors (CrystalCam, CrystalPhotonics GmbH, Berlin, Germa-
ny). Detectors were arranged in a 2x2 matrix. In parallel, a pa-
tient-specific database of MC simulated projection data (GATE, 
OpenGATE collaboration) was generated. For this purpose we 
used the pre-therapeutic 99mTc-MAA SPECT/CT to simulate 
the initial distribution of 90Y accumulation in the lesion(s) and 
healthy liver tissue. Furthermore, the corresponding low-dose 
CT was used for MC simulation of scatter and attenuation. Best 
fit of measured projections and MC simulated images was esti-
mated by a k-Nearest Neighbors model trained on parameters 
resulting from the fitting of a multivariate t-distribution with 
a baseline component. The activity distribution used for sim-
ulating the best fitting MC projection represents the result of 
the quantification workflow. Standard of truth was the uptake 
pattern obtained by post-therapeutic 90Y-PET/CT. Uptake val-
ues were calculated for the tumor lesion(s) and liver tissue. Re-
sults: In Pat.1, the tumour uptake was highly underestimated 
(Simulation (S): 950, PET: 2800 kBq/ml). Better accordance was 
found for background liver tissue (S: 620, PET: 647 kBq/ml). In 
contrast, the approach revealed adequate values for the tumor 
in Pat.2 (S: 1013, PET: 1100 kBq/ml). However, the liver back-
ground within the FOV was overestimated (S: 636, PET: 350 kBq/
ml). Conclusion: Rapid in-silico quantification of intra-hepatic 
90Y accumulation pattern from planar Bremsstrahlung imaging 
is feasible by a MC based framework. Activity quantification in 
large volumes is more precise than in small volumes. Potential-
ly, scatter and anisotropic Bremsstrahlung generation degrade 
simulation results. MC framework will be refined and tested ac-
cordingly.

OP-511
Investigation of maximum likelihood scatter scaling for 
high contrast PETCT
H. Bal, V. Y. Panin, M. Conti; Siemens Healthineers, Knoxville, TN, 
UNITED STATES OF AMERICA.

Scatter correction in PETCT imaging is essential in order to 
obtain quantitative estimates of the PET activity distribution. 
Currently, an image based single-scatter simulation (SSS) and a 
tail fitting outside the emission support to compute plane-by-
plane scatter scaling factors (TFSS) estimates the total scatter. 
While this approach produces robust scatter correction for most 
clinical studies, there are cases where it can fail such as in high 
image contrast producing PETCT studies. We present a method 
to estimate scatter scaling factors simultaneously with image 
activity and SSS scatter shape estimations with evaluation for 
high contrast PETCT studies.Poisson maximum likelihood based 
solution for nested scatter scales estimation and activity image 
update was used to compute scatter scaling factors referred to 
as the maximum likelihood scatter scaling approach (MLSS). 
A GEANT4 simulation of the image quality (IQ) phantom was 
performed to compare the scatter shape estimated with MLSS 
and TFSS approach to the simulated scatter. In addition, exper-
imental phantom studies were performed using a 37 cm diam-
eter uniform cylinder, a high contrast bladder phantom and IQ 
phantoms filled with F-18 and Ga-68. Uniformity in the axial and 
trans-axial profiles and hot sphere contrasts were used as figures 
of merit for phantom studies. Whole-body Ga-68 PSMA clinical 
studies (N = 11) with challenging high contrast tracer distribu-
tion were also assessed. Analysis of clinical data was based on 
computing relative difference in SUVs in low and high contrast 
regions using MLSS and TFSS methods for scatter correction.
For the GEANT4 simulation, the axial scatter profile obtained 
with MLSS approach was closer to the simulated scatter (~4% 
error) compared to TFSS approach (~5% error) mainly in the end 
planes. Axial profiles for uniform cylinder showed less variabil-
ity with MLSS (~0.06%) compared to TFSS (~2%) approach. IQ 
phantom with Ga-68 showed scatter under-correction trans-ax-
ially with TFS approach due to the use of prompt gamma cor-
rection. For the high contrast phantom, TFSS resulted in scatter 
over-correction close to the high activity object while MLSS 
gave a more uniform background activity. For clinical studies, 
low contrast regions SUVs were similar (~2% difference) with 
MLSS and TFSS approach while higher with MLSS compared 
to TFSS near high contrast regions (~523% difference).The pro-
posed MLSS approach helps obtain more accurate scatter es-
timates with potential to improve image quality particularly in 
the case of high contrast PETCT.

OP-512
Validation of SiPM-based PET imaging for left ventricular 
volumes measurements in preclinical imaging: 
comparison with simultaneously-acquired cardiac 
magnetic resonance at 7T.
A. Courteau1, P. M. Walker1,2, M. Guillemin3, A. Oudot3, R. Garipov4, 
A. Cochet1,2,3, F. Brunotte1,2,3, J. M. Vrigneaud3; 1LE2I, Arts et Métiers, 
Université Bourgogne Franche-Comté, Dijon, FRANCE, 2CHU 
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Aim: PET has been proposed as a technique allowing the mea-
surement of left ventricular volumes in small animals. Unfor-
tunately, it has been difficult to provide a reference method 
obtained at comparable level of anaesthesia, heart rate, blood 
pressure and body temperature. Integrated PET/MR imaging 
offers the unique opportunity to compare PET and MR mea-
surements (considered as the gold standard), both in exactly 
the same physiological state. The purpose of this work was to 
compare end-diastolic volume (EDV), end-systolic volume (ESV) 
and left ventricular ejection fractions (LVEF) obtained either with 
PET or with MR in an integrated micro-PET/MR imaging system. 
Materials and Methods: Seven Wistar rats were injected with 
18F-FDG (15.8 ± 2.3 MBq) and imaged using a SiPM-based PET 
integrated inside a 7T preclinical magnet. Acquisitions were re-
spiratory- and cardiac- gated using a pneumatic cushion and 
subcutaneous needles. Twelve phases per cardiac cycle were si-
multaneously acquired 30 min post-injection. PET was acquired 
in list-mode during 30 min and reconstructed using 3D OSEM. 
For MR, a FLASH cine sequence was used. The accuracy of MR 
volumes measurement was assessed using a 3D-printed phan-
tom. Following baseline acquisitions, 4 rats were treated with 
doxorubicin and 3 with vehicles and were imaged at 2 and 4 
weeks. MR volumes were determined by manually delineating 
the endocardial contour on short axis slices. PET endocardium 
was delineated using 2 different semi-automatic processing 
methods: 3D Laplacian (LAP) and region growing image seg-
mentation (RGS). Results: At baseline, CMR yielded ESV, EDV and 
LVEF values (mean ± SD) of 81 ± 10 µL, 270 ± 39 µL and 70 ± 3 
%, respectively. LVEF computed from RGS (58 ± 6 %) was signifi-
cantly lower (Friedman test and Dunn’s post-test, p<0.05) than 
CMR or LAP (71 ± 4 %). Including repeated measurements over 
time (n=21), modified Bland-Altman analysis showed that the 
difference (mean ± 1.96 SD), between LAP and CMR measure-
ments of ESV, EDV and LVEF was -0.3 ± 36.8 µL, 7.2 ± 50.8 µL and 
-0.3 ± 17.4 %. RGS exhibited much larger differences with CMR, 
overestimating ESV and underestimating LVEF. Conclusion: 
Similar left ventricular volumes were found using PET (LAP) and 
MR. These preliminary results suggest that volumetric and func-
tional parameters can be used interchangeably in an integrated 
micro-PET/MR imaging system. Moreover, integrated PET/MR 
appears as the ideal technique to validate measurements done 
with the same PET scanner but used as a standalone imager.

OP-513
Assessment of Ejection Fraction in Myocardial Perfusion 
SPECT Imaging in Finland: A Multicenter Phantom Study
A. P. Ronkainen1, C. T. M. Eneh2, P. H. Puhakka3, E. Hippeläinen4,5, J. 
O. Heikkinen1; 1The Social and Health Care Joint Authority of South 
Savo, Mikkeli Central Hospital, Mikkeli, FINLAND, 2Department 
of Medical Physics, Division of Medical Imaging, Turku University 
Hospital, Turku, FINLAND, 3Imaging Center, Kuopio University 
Hospital, Kuopio, FINLAND, 4HUS, Medical Imaging Center, Clinical 
physiology and nuclear medicine, University of Helsinki and 

Helsinki University Hospital, Helsinki, FINLAND, 5Department of 
Physics, University of Helsinki, Helsinki, FINLAND.

Aim: The aim of this study was to compare the accuracy of gated 
myocardial SPECT for estimating the left ventricular ejection frac-
tion (LVEF). Materials and methods: All public nuclear medicine 
laboratories in Finland that routinely perform myocardial perfu-
sion imaging (MPI) participated in the study. The Initial results 
of 22 gamma cameras are presented. A commercial gated heart 
phantom was used to produce repeatable end-diastolic (EDV) 
and end-systolic (ESV) volumes for determining ejection fraction 
(EF) at a fixed heart rate of 60 beats per minute. The phantom’s 
performance has been verified previously by comparing the set 
EF values to those measured from a gated multi-slice X-ray com-
puted tomography scan. The phantom was set to an EF of 50% 
and was imaged twice: 1) with a routinely applied clinical (LEHR/
IQ-SPECT) stress protocol (CLINICAL) and 2) with a standardized 
higher count-statistic protocol (STANDARD). The STANDARD im-
aging protocol allowed for comparisons of gamma camera per-
formance across laboratories. Reconstructions and subsequent 
analyzes were performed as 1) routinely and 2) in a centralized 
manner. Results: CLINICAL and STANDARD protocols with rou-
tine clinical analyses yielded slightly high estimates (mean ± SD) 
for the EF (56 ± 7% and 57 ± 5%, respectively), whereas estimates 
for ESV (22 ± 5 ml and 22 ± 5 ml, respectively) and EDV (46 ± 5 
ml and 48 ± 6 ml, respectively) were approximately 1/3 too low. 
The centralized analyzes yielded better estimates for the EF from 
CLINICAL and STANDARD protocols with lower deviations (51 ± 
5% and 53 ± 4%, respectively), but similarly underestimated ESV 
and EDV. Two acquisitions made with IQ-SPECT (cardio-focal col-
limation) had poorer results (EF > 60%) than most of the systems 
that had LEHR collimators. Conclusions: Based on the current 
study, gated MPI may overestimate the EF, due to underestimat-
ing the ESV and EDV volumes. This observation is consistent with 
a previous study that utilized the same phantom but only inves-
tigated LEHR and IQ-SPECT acquisition protocols in the same 
laboratory. The reasons for volume underestimation are multi-
factorial, and can include poor resolution (i.e., collimators), bad 
choice of reconstruction parameters (i.e., iterations), too strong 
post-filtering of the images or even insufficient patient dose and 
imaging time (i.e., count-statistics). Even though the volumes 
were underestimated, the EF estimates were generally close to 
the set value of 50%. However, absolute errors larger than 10% 
were reported in 5 laboratories, when the clinical imaging and 
analysis routines were used.

OP-514
Quantification of hepatic and extrahepatic OATP function 
using whole-body dynamic11C-glyburide PET imaging
S. Marie, S. Stute, S. Goutal, W. Saba, M. Bottlaender, B. Kuhnast, N. 
Tournier; CEA, Orsay, FRANCE.

Aim: Organic Anion-Transporting Polypeptides (OATP) trans-
porters expressed by hepatocytes are major determinants of 
the liver uptake and further hepatobiliary elimination of many 
drugs. Some OATPs are expressed by other blood-tissue inter-
faces such as the myocardium suggesting a so far unpredict-
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ed role in the tissue distribution of drugs. Metabolically stable 
probes are thus needed to reveal and quantify the importance 
of OATP function for the tissue kinetics of its substrate drugs. 
11C-glyburide is a radiolabeled substrate of several OATPs in-
cluding liver-specific (OATP1B1 and 1B3) and pleiotropic (OAT-
P1A2 and OATP2B1) members. This study aimed at validating 
a clinically achievable method for the quantification of OATP 
function at the blood-tissue interface using 11C-glyburide PET 
imaging. Materials and methods: Two baboons underwent 3 
consecutive11C-glyburide PET-CT scans (266±36 MBq, 60 min). 
Repeated whole-body scans were performed and reconstruct-
ed to provide whole-body dynamic PET images (2.5 to 5 min 
per frame). In each animal, the PET kinetics obtained in baseline 
conditions were compared with those obtained after OATP in-
hibition using rifampicin (RIF, 8.6mg/kg) and cyclosporin A (CsA, 
15mg/kg/h). 11C-glyburide metabolism and arterial input func-
tion were assessed during PET acquisition. The uptake of the 
radioactivity in each tissue type was estimated using the area 
under the time-activity curve (AUC) relative to plasma (AUCR= 
AUCtissue/AUCplasma). The transfer of 11C-glyburide from plasma 
to tissues (kuptake) was estimated from 0 to 12 min (linear part) 
using an integration plot analysis. Response to inhibition was 
estimated in each animal as the percentage change in AUCRand 
kuptakeinduced by RIF and CsA. Results: 11C-glyburide was slow-
ly metabolized and parent 11C-glyburide accounted for >90% 
of the plasma radioactivity from 0 to 15 min in all tested con-
ditions. AUCRwas therefore calculated from 0 to 15 min. OATP 
inhibition resulted in a pronounced decrease in AUCRin the 
liver (RIF=88-90%; CsA=94-90%), kidney cortex (RIF=52-71%; 
CsA=76-71%) and myocardium (RIF=28-60%; CsA=18-69%) but 
not in the brain and lungs. A decrease in kuptake was consistently 
observed in the liver (RIF=93-93%; CsA=96-94%), kidney cor-
tex (RIF=53-71%; CsA=87-81%) and myocardium (RIF=10-20%; 
CsA=60-40%). Kuptakecould not be estimated (negative slopes) in 
the brain and lungs. Conclusion: 11C-glyburide is metabolically 
stable in the uptake phase, regardless of the presence of OATP 
inhibition.Whole-body acquisition, with limited time-resolution, 
did not allow for accurate estimation of kuptake in organs with low 
baseline uptake. AUCRcan be used to simultaneously quantify 
and compare OATP function in different organs of the body.

OP-515
Derivation and Validation of a General Motion Resolution 
Model for Data-Driven Respiratory Gating in PET
F. Buether1, L. J. Frohwein2, J. J. Pouw1, K. P. Schaefers2, L. Stegger1, 
M. Schaefers1,2; 1University Hospital Muenster, Muenster, GERMANY, 
2University Muenster, Muenster, GERMANY.

Purpose/Introduction: Data-driven gating (DDG) methods are 
promising alternatives to conventional hardware-based respira-
tory gating methods. However, their motion resolution success 
is directly dependent on the statistical quality of the PET raw 
data. We therefore investigated the relation between PET raw 
data statistics and the success of motion resolution in a study 
comprising PET/CT and PET/MRI list mode datasets using a DDG 
approach. Subjects and Methods: High-quality single bed po-
sition PET list mode data (5 - 10 minutes duration, free breath-

ing) of 19 [18F]FDG PET/CT and PET/MRI scans of patients with at 
least one organ/lesion of high tracer uptake were retrospective-
ly analysed. A centre-of-mass-based DDG approach was used 
on the original raw data to calculate gating signals; additionally, 
only every 2nd, 4th, …, 128th, and 256th prompt event was used to 
calculate alternative gating signals. The signal-to-noise ratio SNR 
of every thus determined raw signal was calculated, and every 
curve was used to perform gated reconstructions of end-expi-
ration and end-inspiration. The respiratory shift vectors d of the 
organs/lesions were determined from the images, and a general 
motion resolution model relating d and SNR was derived. This 
was then validated in additional 25 [18F]FDG PET/MRI datasets 
with the help of continuously acquired fast sagittal MR slices 
synchronised to the PET list mode data, giving ground truth 
internal motion information for additional PET gating. Results: 
All 19 high-quality PET list mode datasets demonstrated highly 
similar behaviour in terms of motion resolution when reducing 
the amount of data for signal calculation. The measured respira-
tory shifts d of PET-active organs or lesions could be modelled 
by d/dmax = 1 - exp(-1.5*sqrt(SNR-1)), with dmax as the actual re-
spiratory shift. This general motion resolution model was used 
to approximate dmax in the 25 PET/MRI datasets. Measured DDG 
shifts were significantly smaller than the MR-based shifts dMR, 
while there was no significant difference between the extrap-
olated values dmax from the general model and the dMR. Angles 
between the shift vectors dmax and dMR were small, especially for 
larger vectors. Discussions/Conclusion: The SNR value of the 
DDG raw curve was demonstrated to be an objective metric to 
determine the success of motion resolution. The general mo-
tion resolution model allows a reasonable estimate of the actual 
respiratory shift value even in cases of limited raw data statistics. 
This might be of interest for personalised high-precision radio-
therapy treatment planning of moving targets.

OP-516
Evaluation of Positron Range in the Fibrotic Lung
E. C. Emond, A. M. Groves, B. F. Hutton, K. Thielemans; University 
College London, London, UNITED KINGDOM.

Introduction: When a positron is emitted in PET, it travels a short 
distance before annihilation with an electron. Consequently the 
detected photons identify the point of annihilation rather than 
the point of emission. The positron range depends on the energy 
of the radionuclide used to label the tracer, but also on the den-
sity of the surrounding tissue, and is rarely considered in PET im-
age reconstruction of human data. It is well-known that positron 
range is larger in the normal lung, but rarely studied in diseased 
lung. Here we concentrate on fibrosis as this disease causes local 
changes in the density. This work aims at evaluating the influence 
of positron range on the measured activity in lungs that include 
localised fibrotic regions for two widely used radionuclides: 18F 
and 68Ga (maximal positron energies: 0.635MeV and 1.899MeV, 
respectively). Methods: Positron range in the lungs was evaluat-
ed using GATE Monte Carlo simulation software. After validating 
the positron range in homogeneous materials, a high resolution 
CT image was used to conduct a realistic simulation of the fibrot-
ic lung. The image was cropped and segmented into 14 regions, 
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according to local density. Each region was assigned a different 
GATE material, resulting in a spatially-variant composition. A 
range of materials from normal lung to severe fibrotic lung was 
used. Activity was assumed to be homogeneously distributed in 
the lung. Two volume-of-interest (VOI) sizes were used - small 
(3x3x3mm3) and medium-sized (9x9x9mm3) - at 10 locations: 5 
predominantly normal lung and 5 predominantly fibrotic lung 
(20 VOIs in total). Results: Events corresponding to annihilations 
outside of the phantom were discarded. The “apparent activity”, 
defined as the mean of regional annihilation events as a per-
centage of the true positron emission events, was calculated: - 5 
small “normal” VOIs (mean HU: -762 ± 32): 96.8% ± 1.9% for 18F 
and 82.7% ± 1.8% for 68Ga. - 5 medium-sized “normal” VOIs (mean 
HU: -718 ± 34): 98.8% ± 0.7% for 18F and 90.7% ± 3.5% for 68Ga. 
- 5 small “fibrotic” VOIs (mean HU: -285 ± 74): 107.0% ± 2.5% for 
18F and 132.8% ± 11.2% for 68Ga. - 5 medium-sized “fibrotic” VOIs 
(mean HU: -495 ± 35): 101.4% ± 0.6% for 18F and 107.4% ± 2.8% 
for 68Ga. Conclusion: Positron range resulted in bias, especially 
for 68Ga due to its high-energy positron emission. This may lead 
to mis-interpretation of clinical studies with artificially-induced 
contrast between normal and fibrotic regions.
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OP-517
CT Findings of the Excretory System
T. Baeuerle; Radiology Department, University of Erlangen-
Nürnberg, Erlangen, GERMANY.

OP-518
Excretory System and Radiopharmaceuticals
L. Mansi; Centro interuniversitario di ricerca per lo sviluppo 
sostenibile (CIRPS), Napoli-Roma, Naples, ITALY.

OP-519
Pitfalls from Liver and Bowel
T. Kuwert; Clinic of Nuclear Medicine, University of Erlangen-
Nürnberg, Erlangen, GERMANY.

OP-520
Pitfalls from Nephro-Urinary System
L. Evangelista; Nuclear Medicine and Molecular Imaging Unit, 
Veneto Institute of Oncology, Padova, ITALY.
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OP-521
Hot-to-Global Volume Ratio (HGVR): To predict PD-
L1 tumoral expression, its correlation to necrosis and 

outcome in NSCLC patients treated with checkpoint 
inhibitors using standard FDG PET/CT
M. Jreige, I. Letovanec, S. Peters, V. Cristina, J. O. Prior, G. Coukos, N. 
Schaefer; Lausanne University Hospital, Lausanne, SWITZERLAND.

Purpose: Humanized anti-PD-L1 or anti-PD-1 IgG1 monoclo-
nal antibody can restore tumor-specific T-cell immunity by 
inhibiting the binding of PD-L1 to PD-1. It is considered as an 
emerging therapy in non-small cell lung cancer (NSCLC). Here-
in, we investigate the correlation of known and new metabolic 
markers on 18F-FDG-PET/CT with tumoral tissue expression 
of PD-L1, tumor necrosis (TN) and radiological outcome using 
iRECIST in patients under checkpoint inhibitor treatment. Ma-
terials and methods: All patients with confirmed NSCLC who 
were investigated by immunohistochemistry (IHC) for PD-L1 on 
biopsy sample or on resection specimen and who had an FDG-
PET prior to surgery or biopsy, were retrospectively included in 
the study. From January 2016 to March 2017, 50 patients were 
investigated. Sampled surgical and biopsy tumor specimens 
were analyzed by immunohistochemistry (IHC) for PD-L1 tumor 
expression and TN. 18F-FDG-PET images were analyzed for SUV-
max, SUVmean, metabolic tumor volume (MTV) and total lesion 
glycolysis (TLG) with a threshold of 42% of the maximum SUV 
signal intensity for the biopsied or resected tumor lesion. Met-
abolic information on 18F-FDG-PET/CT was correlated using 
Spearman rank correlation with the positivity of expression of 
PD-L1 in corresponding tissue and TN. Finally, the ratio of mor-
phologic and metabolic lesion volumes (HGVR) was calculated 
and correlated to PD-L1 expression of the respective lesion and 
all obtained imaging variables of FDG-PET were correlated to 
radiological outcomes on follow-up after targeted anti-PD-1/
PD-L1 therapy by iRECIST criteria using Spearman’s rank correla-
tion. Results: 25/49 adenocarcinomas (ADC) and 24/49 squa-
mous cell carcinomas (SCC) were analyzed. All tumors showed 
metabolic FDG-PET uptake with mean SUVmax 13.3 g/ml 
(range:3.3-28.1), SUVmean 7.4 g/ml (range:1.9-16.3), MTV 50.3 
cm3 (range:1.2-456) and TLG 284 g·cm3/mL (range:5.0-2,233). 
We found a statistically significant correlation analysis only for 
the proposed HGVR (R=0.618, p<0.005) -but not MTV (R=-0.042, 
p =0.773), TLG (R = 0.139, p = 0.34), morphologic tumoral vol-
ume (R=0.21, p=0.15), SUVmax (R=0.171, p=0.24) and SUVmean 
(R = 0.119, p=0.42)- and PD-L1 tumor expression. PD-L1 expres-
sion was significantly higher in patients with TN (p=0.48) and 
correlated to percent of necrosis (R=0.438, p =0.032). Only PD-
L1 expression and HGVR were significantly correlated to radio-
logical outcome using iRECIST criteria (p=0.017 and p=0.042, 
respectively). Conclusion: This study shows a positive correla-
tion between PD-L1 expression and TN. HGVR, a novel imag-
ing marker evaluating FDG avid versus non-FDG avid necrotic 
tumor lesions, is significantly correlated with tumoral PD-L1 
expression and radiological outcome by iRECIST in NSCLC pa-
tients under checkpoint inhibitor treatment.

OP-522
Predictive And Prognostic Role Of Metabolic Response 
In Patients With Non-Small Cell Lung Carcinoma (NSCLC) 
Treated With Neo-adjuvant Chemotherapy
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A. Castello1, L. Toschi2, S. Rossi2, G. Finocchiaro2, F. Grizzi3, D. 
Qehajaj3, E. Lopci1; 1Nuclear Medicine, Humanitas Research 
Hospital, Rozzano (MI), ITALY, 2Oncology, Humanitas Research 
Hospital, Rozzano (MI), ITALY, 3Immunology and Inflammation, 
Humanitas Research Hospital, Rozzano (MI), ITALY.

Introduction: NSCLC is still a challenging disease to treat, since 
recurrences are common even in the earliest stages. Our study 
aimed to assess the predictive and prognostic role of metabolic 
response measured by 18F-FDG PET/CT in NSCLC after neoadju-
vant therapy. Methods: Overall, 75 NSCLC patients treated with 
neoadjuvant regimen were retrospectively identified. Patients 
performed an 18F-FDG PET/CT scan before and after threes cy-
cles of chemotherapy. PET data were analyzed for the following 
parameters: SUVmax, SUVmean, MTV, and TLG, as well as the rel-
ative changes during treatment, both on primary tumor (T) and 
regional lymph nodes (N). The association between PET parame-
ters and pathologic response was analyzed in 45 (60%) patients 
submitted to surgery. Cox proportional hazards regression mod-
els were used to evaluate clinical variables and PET parameters as 
predictors of PFS and OS. Results: We found a significant positive 
correlation between T status and SUVmax (rho=0.40, p=0.001), 
SUVmean (rho=0.41, p<0.001), MTV (rho=0.47, p<0.001), and 
TLG (rho=0.48, p<0.001) after neoadjuvant therapy. In resected 
NSCLC patients, persistent pathologic N+ was present in 51% 
(23 out of 45), while PET N- status was demonstrated in 53% (24 
out of 45). The sensitivity, specificity, and accuracy of post-neo-
adjuvant chemotherapy PET for N status were 65%, 73%, and 
69%, respectively. Median survival was 11 months. Univariate 
analysis showed that stage, %change of MTV and TLG for T were 
significant parameters for PFS (p=0.003, p=0.004, respectively). 
Likewise, post-neoadjuvant PET parameters on N status for PFS: 
SUVmax (p=0.006), SUVmean (p=0.004), MTV (p<0.001), and TLG 
(p<0.001). On the other hand, univariate analysis for OS demon-
strated %change of N status, SUVmax, MTV and TLG being sig-
nificant prognostic factors, while no association for T status was 
found. Multivariate stepwise analysis showed that stage (HR=9.7; 
95% CI, 2.0 to 46.9; p=0.005), %change of MTV (HR=1.012; 95% 
CI, 1.003 to 1.020; p=0.008) for T status and %change of TLG 
(HR=1.009; 95% CI, 1.003 to 1.016; p=0.003) for N status were pre-
dictors for PFS. Multivariate analysis for OS showed that MTV for 
N status, both as absolute value or %change, was a significant 
prognostic factor (HR=1.065; 95% CI, 1.018 to 1.113; p=0.006 and 
HR=1.003; 95% CI, 1.000 to 1.006; p=0.021, respectively). Conclu-
sions: Metabolic response after neoadjuvant chemotherapy is 
associated with pathologic response of T and N disease. Addi-
tionally, PET parameters of primary tumor and regional lymph 
nodes results predictors of PFS, whereas only MTV for lymph 
nodes resulted a prognostic factor for OS.

OP-523
Phase 0/1 of Positron Emission Tomography (PET) imaging 
agent [18F]-ODS2004436 as a marker of EGFR mutation in 
patients with non-small cell lung cancer (NSCLC)
A. Cochet1,2, P. Foucher3, J. Vrigneaud1, A. Bertaut1, B. Coudert1, P. 
Blom4, J. Deloye5, C. Coutant1, G. Viot5, J. Hoflack4, P. Fumoleau1, 
P. Genne4, Y. Bouvet5, C. Berthet4, N. Isambert1; 1Centre Georges-

Francois Leclerc, Dijon, FRANCE, 2Laboratoire Electronique 
Informatique et Image, Dijon, FRANCE, 3CHU Dijon, Dijon, FRANCE, 
4Oncodesign, Dijon, FRANCE, 5Cyclopharma, Saint Beauzire, 
FRANCE.

Background: Multiple EGFR tyrosine kinase inhibitors (TKIs) are 
approved for treatment of NSCLC harboring EGFR activating 
mutations or secondary TKIs resistant mutation. Our objective is 
to evaluate the sensitivity and specificity of a new PET radiotrac-
er targeting specifically activated EGFR in a phase 0/1 clinical 
trial (NCT02847377) to be used as dynamic imaging biomarker 
in order to predict responsiveness to EGFR TKI in patients with 
NSCLC. Methods: This trial is divided into 3 steps according to 
the genetic profile of primary tumours. Step 1: inclusion of 8 pa-
tients harboring EGFR activating mutation. PET/CT with [18F]-
ODS2004436 was performed at baseline (before treatment), 
and 7 days after beginning of treatment by EGFR TKI in order 
to calculate changes in the tumour radiotracer uptake. A sig-
nificant tumour uptake on at least 6 patients with EGFR muta-
tion is required (sensitivity > 75%). Step 2: enrollment of 6 pa-
tients without EGFR mutation (wild type). PET is performed only 
at baseline. Step 3: enrollment of 4 others patients with EGFR 
mutation. The primary endpoint is to obtain data on sensitivity 
and specificity of [18F]-ODS2004436 regarding EGFR activating 
mutations. The Secondary objectives are to validate the binding 
competition of [18F]-ODS2004436 in mutated patient treated 
by TKI, and to evaluate dosimetry and safety. Comparison with 
standard clinical FDG PET/CT before inclusion is planned. Re-
sults: Currently 8 patients have been included in step 1 and 5 
in step 2. All patients in step 1 (EGFR mutation) exhibited sig-
nificant uptake in primary tumours and metastases (median 
SUVratio between tumour and background=2.6; range 1.6 to 4.2), 
and reduced uptake after one week of TKI treatment (Median 
ΔSUVratio = -56%, range -78 to -32). In 2 patients this radiotracer 
allowed the observation of brain metastases that were not de-
tected with FDG PET/CT. Concerning step 2 (EGFR WT), all pa-
tients except one showed absence of uptake in primary tumour 
and metastases (median SUVratio=1.16, range 1.03-1.3). For the 
one patient exhibiting significant tumour uptake despite EGFR 
wild type (SUVratio=3.6), TKI treatment was introduced during 
only one week and a second [18F]-ODS2004436 PET/CT, per-
formed immediately after, showed significant reduction of tu-
mour uptake (ΔSUVratio =-46%), suggesting presence of targets 
for TKI. Conclusion: This first in man study of [18F]-ODS2004436 
proves the high sensitivity and specificity of this novel PET ra-
diotracer and drives the clinical positioning for the next clinical 
trial as a companion biomarker to identify patients responder or 
resistant to EGFR TKI.

OP-524
18F-FLT PET/CT imaging of inositol trisphosphate receptor 
type 3-mediated enhancement of EGFR and MET co-
targeting efficacy in non-small cell lung cancer
F. Iommelli1, V. De Rosa1, C. Terlizzi2, M. Panico1, S. Del Vecchio2; 
1Institute of Biostructures and Bioimaging, National Research 
Council, Naples, ITALY, 2Department of Advanced Biomedical 
Sciences, University “Federico II”, Naples, ITALY.
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Purpose: Co-targeting of EGFR and MET receptors in patients 
with oncogene-driven non-small cell lung cancer (NSCLC) is 
a strategy currently adopted in clinical trials to potentially im-
prove therapeutic benefit and to prevent the overcoming of 
resistance. Here we tested whether imaging with 18F-fluoro-
thymidine (18F-FLT) PET/CT was able to detect the combined 
effects of EGFR and MET inhibitors in resistant NSCLC and in-
vestigated the mechanisms underlying the enhanced efficacy 
of drug combination. Methods: NSCLC H1993 cells bearing 
high level of MET amplification were treated with EGFR and 
MET inhibitors either alone or in combination and then tested 
for cell viability and inhibition of signaling pathways. Nude mice 
bearing H1993 tumors underwent 18F-FLT PET/CT scan before 
and after treatment with erlotinib and crizotinib alone or in 
combination (1:1 ratio) and post-treatment changes of 18F-FLT 
uptake in tumors were determined. The role of inositol tris-
phosphate receptor type 3 (IP3R3) in mediating the combined 
action of EGFR and MET inhibitors was tested by transfecting 
NSCLC cells with IP3R3-targeted siRNA. Results: Imaging stud-
ies showed a significant reduction of 18F-FLT uptake in response 
to combined treatment with EGFR and MET inhibitors that was 
higher than that obtained with single agents (ANOVA, F ratio= 
6.215, p=0.001). Imaging findings were confirmed by analysis of 
surgically excised tumors. Since levels of IP3R3 were drastically 
reduced in both cells and tumors after treatment with crizo-
tinib, H1993 cells transfected with IP3R3-targeted siRNA were 
treated with erlotinib and crizotinib and both agents caused a 
reduction of K-Ras levels, indicating that both drugs were able 
to modulate K-Ras when IP3R3 is downregulated. Finally, immu-
noprecipitation of untreated and treated samples showed that 
erlotinib was able to reduce the interaction of IP3R3 with K-Ras 
mainly through dephosphorylation of serine residues of K-Ras. 
Conclusion: Our findings indicate that 18F-FLT PET/CT is able to 
detect the enhanced efficacy of EGFR and MET inhibitors in on-
cogene-driven NSCLC and that such enhancement is mediated 
by IP3R3 through its interaction with K-Ras.

OP-525
Solitary Pulmonary Nodule (SPN) and pre-test likelihood 
of malignancy: the role of FDG-PET/CT in the Italian 
Tailored Assessment of Lung Indeterminate Accidental 
Nodule (ITALIAN) trial
M. Spadafora1,2, L. Evangelista3, L. Pace4, L. Mansi5, G. Saladini3, 
P. Miletto2, S. Fanti6, S. Del Vecchio7, S. Pellegrino7, L. Guerra8,9, 
G. Pepe10, G. Peluso11, E. Nicolai12, G. Storto13, M. Ferdeghini14, A. 
Giordano15, M. Farsad16, O. Schillaci17, O. Schillaci17, O. Schillaci17, 
L. Petruzzelli1, F. Porcaro1, A. Cuocolo7; 1Ospedale del Mare, Napoli, 
ITALY, 2Ospedale san Giuseppe Moscati, Avellino, ITALY, 3Veneto 
Institute of Oncology IOV - IRCCS, Padova, ITALY, 4Università di 
Salerno, Salerno, ITALY, 5Centro Universitario di Ricerca per lo 
Sviluppo Sostenibile, Napoli-Roma, ITALY, 6Università degli Studi 
di Bologna, Bologna, ITALY, 7Università degli Studi di Napoli “ 
Federico II°”, Napoli, ITALY, 8Ospedale San Gerardo – AAST Monza, 
Monza, ITALY, 9Università degli studi di Milano Bicocca, Milano, 
ITALY, 10Humanitas Cancer Center, Milano, ITALY, 11Medicina Futura 
Acerra, Napoli, ITALY, 12SDN – IRCCS, Napoli, ITALY, 13CROB – IRCCS; 
Rionero in Vulture, Potenza, ITALY, 14Azienda Universitaria Integrata 

di Verona, Verona, ITALY, 15Universita’ Cattolica di Roma, Roma, 
ITALY, 16Ospedale di Bolzano, Bolzano, ITALY, 17Università Tor 
Vergata, Roma, ITALY.

Purpose:  No data exists on the spread of the disease at SPN 
presentation correlated with pre-test cancer-risk. The aim of the 
study was to assess the role of FDG-PET/CT in patients with SPN 
who were stratified by the pre-test risk. Materials and Meth-
ods:  Scans for the characterization of SPN in 502 consecutive 
patients of thirteen Italian centers were retrospectively collect-
ed. Staging of lung cancer were excluded. Patients were strati-
fied in low (<5%), intermediate (5%-65%) and high (>65%) risk 
category using the Brock model. FDG uptake in SPN was visually 
assessed by a 4-point scoring system. Final diagnosis was es-
tablished by histopathology or follow-up. Data were evaluated 
by chi-square and logistic analysis. Results:  Mean+SD age of 
study population (60% male) was 67+12 years. Based on stan-
dard of reference, 180 (36%) patients had malignant, 175 (35%) 
benign and 147 (29%) indeterminate disease. Patients were in 
low, intermediate and high category risk in 15%, 77% and 8%, re-
spectively. The FDG uptake in SPN increased progressively from 
low to high risk patients (p<0.0001). Overall, 436 patients (87%) 
did not have metastases, 66 (13%) had thoracic metastases (47 
only lymph node), and 13 (3%) had extra-thoracic lesions. None 
of patients at low pre-test risk had an extra-thoracic disease; 
however, it was present in patients at intermediate (3%) and 
high (5%) pre-test risk. Patients with extra-thoracic lesions had 
a significantly higher Brock risk (29 vs 46, p<0.01). All patients 
with extra-thoracic lesions had both FDG uptake in SPN equal 
to 4 and thoracic lymph node involvement (negative predictive 
value equal to 100%). By excluding patients with indeterminate 
SPN, 71% of subjects at low pre-test risk and a negative PET/CT 
scan, showed a benign SPN; conversely 95% of patients at inter-
mediate-high pre-test risk and with a positive FDG PET/CT had 
a malignant SPN. Conclusions:  ITALIAN, the largest PET/CT trial 
in SPN clinical presentation, highlights the role of assessment of 
risk before diagnostic imaging. None of patient in low-risk cate-
gory had extra-thoracic lesions. All patients with distant lesions, 
had both a high FDG uptake in SPN and a thoracic lymph node 
involvement. These data make it conceivable an initial limited 
chest PET/CT strategy in low-risk patients.

OP-526
The role of 18F-FDG PET/CT over clinical data in patients 
with single pulmonary nodule (SPN): results from the 
Italian Tailored Assessment of Lung Indeterminate 
Accidental Nodule (ITALIAN) multicenter trial
L. Evangelista1, L. Pace2, L. Mansi3, S. Pellegrino4, S. Del Vecchio4, 
G. Pepe5, L. Basso6, D. Ripani7, M. Tredici8, A. Chiaravalloti9, G. 
Storto10, L. Guerra11,12, L. Pavanello13, D. D’Arienzo14, P. Miletto15, 
A. Lambertini16, A. Cuocolo4, M. Spadafora17,15; 1Veneto Institute 
of Oncology IOV - IRCCS, Padova, ITALY, 2Università di Salerno, 
Salerno, ITALY, 3Centro Universitario di Ricerca per lo Sviluppo 
Sostenibile, Napoli-Roma, ITALY, 4Università degli Studi di Napoli “ 
Federico II°”, Napoli, ITALY, 5Humanitas Cancer Center, Milano, ITALY, 
6SDN – IRCCS, Napoli, ITALY, 7Universita’ Cattolica di Roma, Roma, 
ITALY, 8Ospedale di Bolzano, Bolzano, ITALY, 9Università Tor Vergata, 
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Roma, ITALY, 10CROB – IRCCS; Rionero in Vulture, Potenza, ITALY, 
11Ospedale San Gerardo – AAST Monza, Monza, ITALY, 12Università 
degli studi di Milano Bicocca, Milano, ITALY, 13Azienda Universitaria 
Integrata di Verona, Verona, ITALY, 14Medicina Futura Acerra, 
Napoli, ITALY, 15Ospedale san Giuseppe Moscati, Avellino, ITALY, 
16Università degli Studi di Bologna, Bologna, ITALY, 17Ospedale del 
Mare, Napoli, ITALY.

Purpose: This study assessed the additional role of 18F-FDG 
PET/CT over clinical/morphological data in the definition of 
likelihood of malignancy in patients with SPN. Material and 
Methods: The study population included 355 consecutive pa-
tients with one or more SPN previously identified by CT imag-
es, defined as lung nodule with a size ≤3 cm who were send 
to 18F-FDG PET/CT for the characterization of the nodule/nod-
ules. Patients with prior cancer history and those candidates to 
18F-FDG PET/CT for the staging of lung cancer were excluded. 
SPN malignancy risk was calculated by using the Brock Uni-
versity cancer prediction equation (as pre-PET probability of 
malignancy) and the Herder Solitary Pulmonary Nodule Ma-
lignancy Risk Calculator (as post-PET probability of malignan-
cy). According to the pre-PET and post-PET likelihood of SPN 
malignancy, patients were classified into low-likelihood (<5%), 
intermediate-likelihood (5%-65%), and high-likelihood (>65%) 
subsets. The difference between correct and incorrect reclassi-
fication according to patient outcome was defined as the net 
reclassification improvement (NRI). Final diagnosis of SPN was 
established by histopathology and/or by other imaging data 
at follow-up. Assuming independence between individuals 
with benign or malignant SPN and following McNemar’s logic 
for significance testing in correlated proportions, a simple as-
ymptotic test for the null hypothesis of NRI=0 was used (z test). 
Results: According to the pre-PET likelihood of malignancy, 47 
(13.2%) patients were at low, 277 (78%) at intermediate and 
31 (8.8%) at high risk of malignant SPN. Conversely, based on 
the post-PET likelihood of malignancy, 85 (23.9%) were at low, 
123 (34.6%) at intermediate and 147 (41.5%) at high likelihood 
of malignant SPN. Based on the standard of reference, 175 pa-
tients had a benign and 180 a malignant SPN. In overall pa-
tients, the NRI was 78% (z=10.0; p<0.0001) Out of 126 patients 
at intermediate pre-PET likelihood of malignancy who had a 
benign SPN, 47 (37%) shifted in the low post-PET likelihood. 
Moreover, out of the 151 patients at intermediate pre-PET like-
lihood of malignancy who had a malignant SPN, 111 (73.5%) 
shifted in the high post-PET likelihood. Conclusions: This 
study demonstrates that patients with a malignant SPN are 
better stratified by an algorithm including 18F-FDG PET/CT im-
aging than using only clinical/morphological variables. In fact, 
a substantial number of patients considered at intermediate 
pre-PET likelihood of malignancy are re-classified as at high or 
low risk, based on the PET findings.

OP-527
Detection of small pulmonary noduls with respiratory-
gated PET/MR
E. Marino1,2, M. Buxo1, G. Peña1,2, A. Sanchez1, R. Isoardi1,2; 
1Fundacion Escuela de Medicina Nuclear - FUESMEN, Mendoza, 

ARGENTINA, 2Comision Nacional de Energia Atomica - CNEA, 
Buenos Aires, ARGENTINA.

Purpose: To assess diagnostic sensitivity of MR sequences (STIR, 
FIESTA, LAVA FLEX, DWI) and FDG-PET for detection of pulmo-
nary nodules (PN) using a respiratory gated simultaneous PET/
MR system, taking FDG-PET/CT and CT lung imaging as a refer-
ence. Subjects & Methods: 20 cancer patients and PN, were 
studied using FDG-PET/CT and CT thorax scans followed by PET/
MR imaging including PETgated, STIRgated, LAVA FLEX, FIESTA, SSFSE 
and DWI.Two reviewers identified nodules and performed mea-
surements on both CT and MR images. The presence of nod-
ules and FDG avidity were also evaluated on PET/CT and PET/
MR images. The sensitivity of PETgated and MR for PN detection 
was compared with PET/CT imaging. Maximum Standardized 
Uptake Value (SUVmax) in pulmonary nodules was also measured 
for the two systems. Results: A total of 69 nodules were detected 
with CT, mean nodule diameter ±standard deviation was 5,95± 
2,95 (range, 1.8-15.8mm). Sensitivity for PN detection in MR se-
quences (SNP-MR) for STIRgated, LAVA FLEX, FIESTA, SSFSE were: in 
PN greater than 8mm (n=16) a SNP-MR mean= 94.95% and PN be-
tween 4-8mm (n = 32) an SNP-MR mean= 76.22%. For PN smaller than 
4 mm (n=19) the SNP-MR=63.15% for STIRgated sequence, being the 
minimum detected size 2.5mm. The PN sizes between MR and 
CT showed a Pearson correlation of 0.88 with p < 0.0001. From 
PET images, 35 avid FDG nodules were detected in PET/CT ver-
sus 51 PN in PET/ MR triggered, an average sensitivity of PET/CT 
versus PET/MR (SPETCT/PETMR = 69%). For PN smaller than 4mm the 
SPETCT/PETMR=45%, PN 4mm-6mm SPETCT/PETMR= 81% and PN larger 
than 8mm SPETCT/PETMR= 93%. The smallest avid size was 3.1 mm in 
the PET/MR system. Conclusions: A respiratory-gated PET/MRI 
scan protocol shows great potential for detecting micro-nod-
ular metastatic lesions, as well as small primary lung tumors in 
oncological patients. A large percentage of those lesions would 
be missed in ordinary routine PET/MR scans. The performance 
of the STIR sequence for PN below 4mm is highlighted by de-
tecting 2.5mm nodules and providing reliable measurements 
of PN size. The minimum size detected for a metabolic PN by 
triggered PET/MRI is approximately 3.1 mm.

OP-528
Prognostic Significance of 18F-Fluorodeoxyglucose 
Positron Emission Tomography/Computed Tomography 
Derived Metabolic Parameters in Surgically Resected 
Clinical N0 Non-Small-Cell Lung Cancer
L. Ege Aktas1, Y. Karamustafaoğlu2, C. Balta2, N. Süt3, A. Sarıkaya1; 
1Trakya University Medical Faculty, Department of Nuclear 
Medicine, Edirne, TURKEY, 2Trakya University Medical Faculty, 
Department of Thoracic Surgery, Edirne, TURKEY, 3Trakya University 
Medical Faculty, Department of Biostatistics, Edirne, TURKEY.

Purpose: Although surgical resection remains the choice of 
treatment for early-stage non-small-cell lung cancer (NSCLC), 
recurrence, death rate of patients with stage I -II NSCLC with-
in postoperative 5 years is reported to be high. Heterogeneous 
prognosis of NSCLC requires consideration of individual clinico-
pathological, tumor-specific factors for choosing the best treat-
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ment, follow-up planning. We evaluated the significance of met-
abolic PET parameters for the prediction of occult mediastinal 
lymph node metastasis (OLM) and recurrence in patients with 
clinical-N0 NSCLC after curative surgical resection, lymph node 
dissection. Subjects & Methods: We evaluated 98 patients with 
NSCLC; 52 adenocarcinoma (ADC), 46 squamous-cell carcinoma 
(SQCC) who had undergone initial FDG PET/CT. Eligibility crite-
ria for participation were clinically staged as N0, no FDG uptake 
in mediastinal lymph nodes on preoperative 18F-FDG PET/CT, 
surgically treated, properly followed-up more than 2 years. Clin-
icopathological characteristics, diagnosis of recurrence were 
retrieved from the Department of Thoracic Surgery records. 
Metabolic parameters were determined on initial FDG PET/CT. 
Association of metabolic parameters with OLM, recurrence was 
assessed. Results: OLM was found in 26 (26.53 %) of patients. T 
stage, central location, lymphovascular invasion were associat-
ed with OLM (respectively, p: 0.007, p: 0.011, p<0.001). None of 
the metabolic parameters were associated with OLM. Metabol-
ic parameters (SUVmax, SUVmean, MTV, and TLG) of the tumor 
were significantly higher in patients with recurrence when the 
cohort was evaluated as a whole (p: 0.002, 0.005, 0.016, 0.004, re-
spectively). In particular evaluation; A significant association be-
tween recurrence and tumor size, histological grade, TNM stage, 
MTV (p<0.001), TLG (p<0.001) was detected in ADC. We could 
not determine this kind of association in SQCC. Multivariate Cox 
proportional hazards analysis determined that only MTV was 
an independent prognostic factor for recurrence in ADC (haz-
ard ratio=1.4, 95% confidence interval=1.054-1.906, p: 0.021). 
The optimal cutoff value was determined as 4.99 for MTV with 
93.7% sensitivity, 85.7% specificity (AUC: 0.876). Kaplan-Mayer 
survival analysis determined that disease free survival (DFS) in 
≤4.99 cm3 MTV group was significantly higher than >4.99 cm3 
MTV group (69.79±2.16 vs. 27.04±5.24 months, p<0.001). Con-
clusions: Metabolic parameters of primary tumor on preopera-
tive F-18 FDG PET/CT cannot predict OLM in patients with clin-
ical-N0 NSCLC. MTV is an independent risk factor for recurrence 
in ADC and associated with DFS, but this association is not sub-
stantial for SQCC. Our results suggest that MTV is a promising 
independent parameter associated with prognosis in clinical-N0 
surgically resected ADC.

OP-529
Correlation of endobronchial ultrasound with new 
predictor variables on positron emission tomography in 
lung cancer. Preliminary analysis
J. Cascon Hernandez1, P. Garcia-Talavera San Miguel2, R. 
Cordovilla Perez1, M. Iglesias Heras1, M. Lopez Zubizarreta3, J. 
Gonzalez Ruiz1, M. Rodriguez Gonzalez4, M. Barrueco Ferrero1; 
1Respiratory Department. Salamanca University Hospital., 
Salamanca, SPAIN, 2Nuclear Medicine Department. Salamanca 
University Hospital., Salamanca, SPAIN, 3Respiratory Department. 
Nuestra Señora de Sonsoles Hospital., Avila, SPAIN, 4Pathology 
Department. Salamanca University Hospital., Salamanca, SPAIN.

Introduction: In the diagnosis and staging of non-small cell 
lung cancer (NSCLC), positron emission tomography (PET) is 
usually performed prior to endobronchial ultrasound (EBUS). 

The low specificity of PET can lead to unnecessary tests. Alter-
native variables have been postulated. Aim: to correlate EBUS 
and PET results to search new variables. Subjects & Methods: 
Patients undergoing EBUS in the NSCLC management were 
prospectively included from December-2017 to March-2018. 
Patients with other diagnoses (other tumors, sarcoidosis) were 
excluded. A descriptive analysis was carried out, sensitivity (Se), 
specificity (Sp), positive (VPP) and negative predictive values 
(VPN) were calculated. Kruskal-Wallis test was used to compare, 
as well as ROC curves. Results: Forty-two patients were includ-
ed. Samples from 117 lymph node stations were taken with the 
following maximum standard uptake values for adenopathies 
(SUVA): 4R (n = 19, SUVA = 4.67 ± 3.79), 4L (n = 14, SUVA 3.15 ± 
2.16), 7 (n = 29, SUVA 4.38 ± 3.74), 10R (n = 5, SUVA 2.70 ± 0.46), 
10L (n = 3, SUVA 9.53 ± 8.44), 11R (n = 23, SUVA 5.01 ± 4.06), 
11L (n = 21, SUVA 4.77 ± 2.39) and 12R (N = 3, SUVA 5.88 ± 0). 
The SUVmax of tumors (SUVT) was 14.62 ± 8.18 and the SUVmax 
of the mediastinum (SUVM) 2.29 ± 0.45. Taking a SUVA> 2.5 as a 
cut-off for malignancy, the Se = 94%, Sp = 25%, PPV = 23% and 
NPV = 94%. New variables have been postulated like the ratio of 
SUVA to SUVT (SUVA/T) or SUVM (SUVA/M). When we use a published 
cut-off (SUVA/T > 0.4) then Se = 91%, while there is an increase 
in Sp = 69%, VPP = 48% and NPV = 96%. SUVA values are clearly 
higher in stations with positive result in EBUS, however there 
were not found statistically significant differences (3.46 ± 1.61 
vs 9.89 ± 5.39). Neither when using SUVA/T (0.34 ± 0.28 vs 1.26 ± 
1.07) or SUVA /M (1.67 ± 0.91 vs 4.99 ± 2.45). When performing a 
ROC curve, the values of the area under the curve were 0.86 for 
the SUVA, 0.83 for the SUVA/T y 0.85 for the SUVA/M. Conclusions: 
1. New variables such as SUVA/T > 0.4 could help optimize PET 
results and decrease false positives, mainly in the low values of 
SUVA. 2. However, a larger sample is needed to achieve statistical 
significance and to use it in clinical practice.

OP-530
Mediastinal lymph node staging in suspected lung cancer: 
preliminary comparison of positron emission tomography 
with F-18-fluorodeoxyglucose and specific EBUS 
sonographic characteristics
C. Goetz1, M. Elze2, P. Meyer1, B. Passlick2; 1Department of Nuclear 
Medicine, Medical Center – University of Freiburg, Faculty of 
Medicine, University of Freiburg, Freiburg, GERMANY, 2Department 
of Thoracic Surgery, Medical Center–University of Freiburg, Faculty 
of Medicine, University of Freiburg, Freiburg, GERMANY.

Aim: Accurate staging of mediastinal and hilar lymph nodes is 
essential for determining operability in patients with non-small 
cell lung cancer (NSCLC). Positron emission tomography using 
2-[18F] fluoro-2-deoxy-D-glucose (FDG-PET) is widely reported 
as being effective in detecting tumor involvement but suffers 
from lack of specificity in lymph nodes undergoing reactive 
changes in response to inflammatory or immune reactions. 
More recently the individual sonographic features of lymph 
nodes assessed by endobronchial ultrasound (EBUS) have hy-
pothesized to be a useful tool in differentiating malignant from 
benign lymph nodes, but its accuracy has still to be established. 
The present work was devised with an aim of comparing the 
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metabolic and ultrasonographic features of mediastinal and 
hilar lymphadenopathy in the thoracic lymph node staging 
of NSCLC. Materials and methods: In the present pilot study 
26 patients (age 52+/-9 years) with suspected NSCLC were in-
cluded and underwent both FDG-PET and EBUS preoperative 
scanning. Surgical staging was performed within 6 weeks after 
the imaging procedures. Evaluation of lymph node stations 
was performed for EBUS accessible thoracic level (2L/R, 4L/R, 7 
and 11L/R) in both modalities using a semiquantitative scoring 
system. FDG-PET total body emission scans were acquired 64 
+/- 13 minutes after injection of 385 +/- 30 MBq of fluorode-
oxyglucose. FDG-Scoring was based on visual interpretation of 
FDG-Uptake using mediastinal blood pool and liver as the two 
reference scaling organs in a five-point scale for FDG-avidity. 
The EBUS-Scoring used also a semiquantitative four-point visual 
scale based on sonographic features including size, shape, calci-
fication, hilar structure, necrosis sign, margins, echogenicity and 
vascular patterns. The sonographic and FDG-PET findings were 
confirmed by the final pathology results and clinical follow-up. 
The diagnostic performance of both imaging techniques was 
analyzed using a ROC surface assessment. Results: Of the 26 pa-
tients, 11 had confirmed lymph node metastasis on histopathol-
ogy. ROC-Analysis of EBUS-scores generated an area under the 
curve (AUC) of 0.994. Estimation of AUC for the FDG-data was 
0.904. The statistical comparison of the two ROC-curve estimates 
from paired datasets showed a good correlation between EBUS 
and FDG-PET scores (p = 0.017). Conclusion: Semi-quantitative 
scores based on sonographic features of the EBUS images or 
FDG-uptake surely helps predict intrathoracic lymph nodes me-
tastasis in lung cancer patients. Combined multimodal scores 
may further help differentiate metastatic from reactive lymph 
nodes. Ongoing clinical follow-up as well as further inclusions 
are needed to reduce sampling errors.

OP-531
Correlation of immunohistochemical parameters, 
apparent diffusion coefficient (ADC) and standardized 
uptake value (SUV) in lung cancer using hybrid PET/MRI
O. Martin1, J. Kirchner1, P. Heusch1, G. Antoch1, K. Herrmann2, 
L. Umutlu3, L. Sawicki1; 1Univ Duesseldorf, Medical Faculty, 
Department of Diagnostic and Interventional Radiology, 
Duesseldorf, GERMANY, 2Univ Essen, Medical Faculty, Clinic for 
Nuclear Medicine, Essen, GERMANY, 3Univ Essen, Medical Faculty, 
Department of Diagnostic and Interventional Radiology, Essen, 
GERMANY.

Purpose: To correlate various prognostically relevant immu-
nohistochemical parameters of primary lung cancer with si-
multaneously acquired standardized uptake values (SUV) and 
apparent diffusion coefficient (ADC) derived from hybrid PET/
MRI. Material and methods: 55 consecutive patients with 
histologically proven lung cancer (mean age 62.5±9.1 years) 
underwent PET/MRI using 18F-flourdeoxyglucose (18F-FDG) 
as radiotracer. As part of the diagnostic imaging protocol, dif-
fusion-weighted imaging (DWI, b values: 0, 500, 1000 s/mm²) 
was performed simultaneously with PET acquisition. A region 
of interest (ROI) encompassing the entire primary tumor was 

drawn into each patient’s PET/MR images to determine the 
glucose metabolism represented by maximum and mean SUV 
and also into ADC maps to assess tumor cellularity represented 
by mean and minimum ADC values. Histopathological tumor 
grading was available in 43/55 patients. In 15/55 patients, ad-
ditional prognostically relevant immunohistochemical markers, 
i.e. phospho-AKT Ser473 (pAKTS473), phosphorylated extracel-
lular signal-regulated kinase (pERK), phosphatase and tensin ho-
molog (PTEN), and human epidermal growth factor receptor 2 
(erbB2) were determined. Pearson’s correlation coefficients were 
calculated to compare SUV and ADC values, while Spearman’s 
correlation coefficients were used for the immunohistochemi-
cal markers. Results: The average SUVmax, SUVmean, ADCmin, 
and ADCmean in lung cancer primaries was 12.6±5.9, 7.7±4.6, 
569.9±96.1 s/mm², and 825.8±93.2 s/mm², respectively. We 
found a significant inverse correlation between the ADCmin 
and SUVmax (r=-0.58, p<0.001) as well as between the ADCmin 
and SUVmean (r=-0.44, p<0.001). Tumor grading showed a sig-
nificant positive correlation with SUVmax and SUVmean (r=0.34 
and r=0.31, both p<0.05) and a significant inverse correlation 
with ADCmin and ADCmean (r=-0.30 and r=-0.40, both p<0.05). 
In addition, erbB2 showed a significant inverse correlation with 
SUVmax and SUVmean (r=-0.50 and r=-0.49, both p<0.05). There 
was no significant correlation with other immunohistochemi-
cal markers. Conclusion: The present data show a correlation 
between increased glucose-metabolism, cellularity, degree of 
differentiation as well as erbB2 expression of lung cancer pri-
maries. 18F-FDG-PET and DWI from hybrid PET/MRI may offer 
complementary information for evaluation of lung cancer ag-
gressiveness in initial staging and treatment response.

OP-532
Application of Convolutional Neural Networks is 
promising in the definition of T-stage in lung cancer
M. Kirienko1, M. Sollini1, G. Silvestri2, S. Mognetti2, E. Voulaz3, L. 
Antunovic3, A. Rossi1, L. Antiga2, A. Chiti1; 1Humanitas University, 
Milan, ITALY, 2Orobix srl, Bergamo, ITALY, 3Humanitas Clinical and 
Research Hospital, Milan, ITALY.

Convolutional neural networks (CNNs) are machine learning al-
gorithms relying on convolution and pooling operations, that 
identify relevant features on the images that allow them to clas-
sify an input object. They have been applied in medical imag-
ing for lesion detection, segmentation and diagnostic tasks. The 
aim of the present study was to develop an algorithm, based 
on a CNN, for the classification of lung cancer lesions as T1-T2 
or T3-T4 on staging FDG-PET/CT images. Methods: A cohort of 
632 patients submitted to FDG-PET/CT, over a 6-year period, for 
the purpose of staging a suspected lung cancer, within 60 days 
before biopsy or surgery, was retrospectively selected. TNM clas-
sification system 7th edition was used as reference. Staging was 
pathological and clinical in 390 and 242 cases, respectively. Four 
hundred thirty-two and 200 patients resulted to be T1-T2 and 
T3-T4, respectively. To develop the algorithm a 5-fold cross-vali-
dation was used. For the final model the entire cohort was ran-
domly divided in training (n=405), validation (n=101) and test 
(n=126) sets. Post-acquisition processing and data augmenta-
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tion were performed. The input of the CNN were two bounding 
boxes, on PET and CT images, cropped around the lesion cen-
tre. The results were classified as Correct (concordance between 
reference and prediction), and Incorrect (discordance between 
reference and prediction). Accuracy (Correct/[Correct+Incor-
rect]), recall (Correctly predicted T3-T4/[all T3-T4]), and specific-
ity (Correctly predicted T1-T2/[all T1-T2]), as commonly defined 
in deep learning models, were used to evaluate algorithm per-
formance. Results: We developed an algorithm composed of 
two networks: a “feature extractor” (CNN) and a “classifier”. The 
mean cross-validation accuracy resulted 83% and 77% in the 
training and validation sets, respectively. The final model algo-
rithm achieved an accuracy of 84%, 76% and 70% in the training, 
validation and test set, respectively. The recall resulted 79%, 62% 
and 62% in the training, validation and test set, respectively; 
specificity resulted 86%, 83% and 73% in the training, validation 
and test set, respectively, for the classification as T1-T2 or T3-T4 
of lung cancer lesions. Conclusion: We obtained proof of con-
cept that CNNs can be used as tools to assist lung cancer stag-
ing. The development of an algorithm based on CNNs able to 
automatically stage and perform risk assessment of the patient, 
on FDG-PET/CT, will allow more reproducible use of imaging 
data and to guide treatment. Moreover, improvement in risk 
stratification is expected with the incorporation of clinical data 
in the neural network algorithm.
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OP-533
Thyroid Scintigraphy, Basis, Image Quantification - Current 
Role and Perspectives
J. Clerc; HOPITAL COCHIN, Paris, FRANCE.

OP-534
Value of 20-Minute Tc-99m Pertechnetate Uptake in 
Predicting Biochemical Response in Patients with Graves 
Disease Treated with Radioiodine
G. Kumar, A. Bhattacharya, B. Mittal; Post Graduate Institute of 
Medical Education and Research, Chandigarh, INDIA.

Aim: Tc-99m pertechnetate scan is routine practice in evalua-
tion of patients with hyperthyroidism. In our ongoing retrospec-
tive study with long-term follow-up, we present preliminary 
findings and evaluate the role of Tc-99m pertechnetate uptake 
in patients treated with radioioidine for Graves disease. Material 
and methodology: After applying stringent inclusion criteria, 
67 patients (mean±SD, 38±11.5 years, 46 females) were includ-
ed in this preliminary analysis. Multiple factors like age, duration 
of symptoms, antithyroid drug (ATD) intake, radiotracer uptake 
modality used (pertechnetate uptake at 20 minute and I-131 
uptake at 4, 24 and 48 hours) were considered. Normally distrib-
uted data was represented as mean±SD; otherwise as median 
and range. Achievement of biochemical hypothyroidism/euthy-

roidism were chosen as target outcomes. ROC and regression 
analyses were used to identify predictors of outcome. P value 
< 0.05 was considered statistically significant. Results: Median 
follow-up duration was 28 months (range 3 - 145 months). Me-
dian serum TSH was 0.56 µIU/mL (range 0 - 14.8). Fifty one pa-
tients were biochemically thyrotoxic, 14 were euthyroid and 2 
were hypothyroid at the time of radioiodine treatment. Median 
ATD intake duration was 3 years (range 2 months - 14 years). 
All patients underwent either Tc-99m pertechnetate uptake or 
I-131 radioiodine uptake prior to radioiodine therapy. Median 
first therapeutic dosage of radioiodine was 8.45 mCi (range 4.5 - 
17 mCi). During follow-up, fifteen patients needed retreatment 
(mean cumulative dosage 21.6±8.68 mCi). Three patients were 
excluded from analysis due to refractory thyrotoxicosis during 
follow-up. Out of remaining 64 patients, 16 patients underwent 
I-131 uptake (RAIU) while 48 underwent Tc-99m uptake for pre-
treatment evaluation. In RAIU group, clinical effect was complet-
ed in shorter duration (median 6 months, range 3 - 51 months) 
compared to Tc-99m uptake group (median 9 months, range 
3 - 31 months). Proportion of biochemical euthyroidism to hy-
pothyroidism was identical in both groups (75% hypothyroid, 
25% euthyroid). On ROC analysis, 24-hour and 48-hour RAIU 
values were equally reliable (AUC 0.854) and marginally better 
than 4-hour (AUC 0.833) values in predicting hypothyroidism; 
Tc-99m uptake was a poor predictor (AUC 0.397). However linear 
regression analysis revealed that combination of Tc-99m uptake 
and first therapeutic dosage of I-131 predicted the duration to 
achieve biochemical euthyroidism/hypothyroidism (p = 0.038). 
Conclusion: Tc-99m pertechnetate uptake underperforms in 
predicting biochemical hypothyroidism in patients treated for 
Graves disease with radioiodine. However, regression analysis 
shows that in conjunction with first therapeutic dosage of ra-
dioiodine, it predicts the duration to achieve biochemical eu-
thyroidism/hypothyroidism.

OP-535
Technetium thyroid scintigraphy predicts the outcome in 
Graves disease patients on antithyroid medications
P. Subramanyam, S. Palaniswamy; Amrita Institute of Medical 
Sciences, Kochi, INDIA.

Background: Techentium thyroid scintigraphy (Tc04) is routine-
ly used in hyperthyroidism to characterise the disease etiology 
and decide on low dose I 131 therapy. Literature search fails to 
provide insight whether Tco4 thyroid scintigraphy can predict 
remission/relapse in Graves disease (GD) pts on drug therapy. 
Aim: To establish if Tc04 scintigraphy has a role in predicting 
remission and relapse in documented Graves disease pts on 
antithyroid medications (ATD). Materials & Methods: 174 pts 
with a) confirmed hyperthyroidism biochemically with scinti-
graphic evidence of GD b) remitters at least 1½ years followup 
after achieving remission c) pts more than 12 yrs of age were 
included. Records of 174 GD pts who presented to our hospital 
from Jan 2006 to 14 were analyzed. Variables included Age, gen-
der, smoking history, goiter at presentation and 1 year after ini-
tiating therapy, treatment duration before scintigraphy, uptake, 
free T4 at diagnosis, total treatment duration, maximum dose 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S178

of ATDs used, duration of maximum dose of ATD, time taken for 
normalization of TFT after ATD initiation, time to normalization 
of TFT multiplied by the dose used for same, time taken to reach 
the minimum dose of ATD, remission, relapse at < 1 yr & after 1 
yr, low dose I 131 therapy, presence of ophthalmopathy, der-
mopathy. Data compared between remitters & non- remitters. 
Mann-Whitney Utest and Chisquare tests used to compare the 
groups statistically. Results: 57/174 (32.7%) pts attained remis-
sion after at least 1 year of thionamide therapy. Of these, 11 
(19.2%) pts relapsed within 1 year. Age, gender, goiter and pres-
ence of extrathyroidal manifestations were not associated with 
remission. Time to achieving normal thyroid function & compos-
ite dose studied. Time scores were significantly associated with 
remission (P  0.05 and P  0.01, respectively). Pts with lower free T4 
at presentation had higher chance of remission (P  0.01). Those 
who remitted had faster normalization of thyroid function. Re-
lapse rates were lower than previously reported in literature in 
our population. Pts with relapse (12.4% vs. 5.9%) had higher thy-
roid trapping function (P  0.009). Conclusion: Prognostic factors 
associated with remission in GD in this Indian study differ from 
Western reports and were lower. TcO4 thyroid scintigraphy has a 
new additional and incremental role in identifying pts who are 
likely to undergo remission & thus predict outcome of Graves’ 
disease in pts on ATD.

OP-536
Ultrasound classification of autonomously functioning 
thyroid nodules
C. Braun, M. Luster, F. Verburg; University Hospital Marburg, 
Marburg, GERMANY.

Introduction: Several risk stratification systems for the ultra-
sound risk stratification of thyroid nodules, like TIRADS, ATA, 
EU-TIRADS and Korean-TIRADS, exist in parallel. These systems 
have largely been developed and validated in countries with 
iodine sufficiency. Autonomously functioning thyroid nodules 
(AFTN) cannot be identified with thyroid ultrasound as they are 
indistinguishable from other nodular lesions. Although benign, 
on cytological examination they may appear as follicular lesions 
of undetermined significance, which as a consequence would 
result in the indication for unnecessary surgery. The aim of this 
study is the assessment of the ultrasound classification of AFTN 
using the above-mentioned risk stratification systems. Patients 
& Methods: Retrospective study of 93 patients who received 
I-131 therapy for AFTN at the Department of Nuclear Medicine 
of our University Hospital between January 2014 and May 2017. 
The ultrasound images of the thyroid nodules as acquired with 
high-resolution (18 MHz) ultrasound machine were classified 
by two observers based on consensus reading. Results: 63/93 
(69%; ATA), 83/93 (89%; TIRADS), 65/93 (70%; EU-TIRADS) and 
60/93 (65%, KOREAN-TIRADS) of the patients with AFTN were 
classified in categories of intermediate or high suspicion which 
by definition should be examined further cytologically. Conclu-
sion: 65-90% of the observed functionally relevant AFTN were 
rated as nodules with a non-negligible risk of malignancy. In 
these patients, without scintigraphy the next diagnostic proce-
dure would be to perform fine needle biopsy, almost inevitably 

leading to (unnecessary) surgery. Hence, at least in iodine defi-
cient areas, scintigraphy should be mandatory before perform-
ing a fine needle biopsy for cytological examination of a thyroid 
nodule.

OP-537
Scintigraphic Patterns in Subclinical Hyperthyroidism
P. Gouveia, R. Teixeira, R. Brito, I. Amorim, R. Castro; Centro 
Hospitalar do Porto, Porto, PORTUGAL.

Aim: Defined as suppressed thyroid stimulating hormone 
(TSH) levels with normal serum thyroid hormone (T3 and T4) 
levels, subclinical hyperthyroidism (SBH) has come to clinical at-
tention over the past few years. There are only few studies that 
characterize the scintigraphic pattern in SBH. The purpose of 
this study was to evaluate this entity using the standard meth-
od of radionuclide thyroid imaging with (99m)Tc-pertechne-
tate ((99m)TcO4-) Materials and Methods: One hundred and 
eight patients (18 males and 90 females) with suppressed se-
rum TSH levels and normal fT3 and fT4 levels, who were referred 
to our Nuclear Medicine department, between January 2008 
and March 2016, for thyroid scintigraphy were retrospectively 
included in the study. Any thyroid or non-thyroidal medication 
that could have interfered with the exam or previous thyroid 
surgery constituted the main exclusion criteria. Thyroid scintig-
raphy was performed 20 min after the i.v. injection of 111 - 185 
MBq (99m)TcO4- using a pinhole collimator. Results: Patients 
showed five different scintigraphic patterns in their thyroid 
scintigrams: multinodular goiters, 59.2%; solitary hyperactive 
nodular glands, 30.6%; solitary hypoactive nodular glands, 4.6%; 
diffuse hyperactive glands, 3.7%, and normal glands, 1,9%. 
Conclusion: Most patients with SBH had thyroid glands with 
at least one nodule (multinodular goiter = 59.2%; solitary nod-
ules = 35.2%), while only 5.6% had normal or diffusely enlarged 
glands. These results are in consistency with the few reported 
in the literature.

1401 Tuesday, October 16, 2018, 14:30 - 16:00, Plenary Hall

CME 11 - Oncology: Update on PET/MR in Oncology

OP-539
Update on PET/MR Technical Developments
H. Quick; University Hospital Essen, High-Field and Hybrid MR 
Imaging & Erwin L. Hahn Institute for MR Imaging, University of 
Duisburg-Essen, Essen, GERMANY.

OP-540
Update on PET/MR in Paediatric Oncology
J. Schaefer; University Hospital Tuebingen, Dept. of Diagnostic 
Radiology, Tübingen, GERMANY.

OP-541
Update on PET/MR in Abdominal Oncological Diseases
P. Veit-Haibach; University Health Network, Toronto Joint 
Department Medical Imaging, Toronto, CANADA.
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OP-542
Update on PET/MR in Thoracic Oncological Diseases
G. Johnson; Division of Nuclear Medicine, Department of 
Radiology, Mayo Clinic, Rochester, UNITED STATES OF AMERICA.

1402 Tuesday, October 16, 2018, 14:30 - 16:00, Hall 2

Joint Symposium 21 - Translational Molecular Imaging 
& Therapy / AHA: Imaging Early Remodelling in 
Cardiomyopathies - From Preclinical to Clinical

OP-544
Clinical Challenges in Cardiomyopathies
M. Salerno; University of Virginia School of Medicine,  Departments 
of Cardiology, Radiology and Biomedical Engineering, 
Charlottesville, UNITED STATES OF AMERICA.

OP-545
New Concepts, New Targets
A. Saraste; Heart Center and PET Centre, University of Turku, Turku, 
FINLAND.

OP-546
Imaging Perfusion, Metabolism and Innervation
F. Caobelli; Clinic of Nuclear Medicine and Radiology, 
Department of Nuclear Medicine, University Hospital Basel, Basel, 
SWITZERLAND.

OP-547
New Imaging Approaches in Cardiomyopathies
J. T. Thackeray; Department of Nuclear Medicine, Hannover 
Medical School, Hannover, GERMANY.

1403 Tuesday, October 16, 2018, 14:30 - 16:00, Hall 3

Joint Symposium 22 - Thyroid / ETA / EUGOGO: 
Treatment of Graves’ Disease (GD) in the Presence of 
Graves’ Ophthalmopathy (GO)

OP-549
Non-Radioiodine, Optimal Therapeutic Choices for the 
Hyperthyroidism Associated with GD in the Presence of GO
T. H. Brix; Department of Endocrinology and Metabolism, Odense 
University Hospital, Odense, DENMARK.

OP-550
Radioiodine Treatment of GD in the Presence of 
Ophthalmopathy
M. Hoffmann; Radiology Center, Nuclear Medicine, Vienna, 
AUSTRIA.

OP-551
Orbital Surgery in the Treatment of Graves’ Orbitopathy
D. Morris; Cardiff Eye Unit, University Hospital of Wales, Cardiff, 
UNITED KINGDOM.

1404 Tuesday, October 16, 2018, 14:30 - 16:00, Hall 5

CTE 5 - Technologists/ESTRO: PET/CT Radiotherapy 
Planning in Head & Neck Malignancies

OP-552
The Contribution of PET/CT for Head and Neck Tumours - 
From Diagnose to Radiotherapy Planning
W. Vogel; The Netherlands Cancer Institute - NKI, Amsterdam, 
NETHERLANDS.

OP-553
Head & Neck Radiotherapy - The Contribution of PET/CT 
for Radiotherapy Planning
P. Cegla; Greater Poland Cancer Centre, Poznan, POLAND.

OP-554
Hadron Therapy in Head & Neck Tumours - A 
Technologist’s Perspective
F. Raimondi; Centro Nazionale di Adroterapia Oncologica - CNAO, 
Pavia, ITALY.

1406 Tuesday, October 16, 2018, 14:30 - 16:00, Hall Y

Do.MoRe: Dosimetry Methodologies - From Images to 
Absorbed Dose

OP-555
MIRDcalc internal dosimetry software - initial 
development and validation
A. L. Kesner1, E. Olguin2, P. Zanzonico1, D. Lafontaine1, W. E. Bolch2; 
1Memorial Sloan Kettering Cancer Center, New York, NY, UNITED 
STATES OF AMERICA, 2University of Florida, Gainesville, FL, UNITED 
STATES OF AMERICA.

Purpose/introduction: The MIRDcalc internal dose calculation 
software has been developed as a community tool for calcu-
lating organ-level radiopharmaceutical dosimetry. The software 
enables biodistribution-to-dosimetry calculations using the 
MIRD schema and incorporates calculation-specific details for 
333 isotopes (ICRP Publication 107) and a family of 12 ICRP ref-
erence phantoms with 79 source organs/regions and 43 target 
organ/regions. MIRDcalc offers several innovations over exist-
ing tools, including error propagation, phantom interpolation, 
dynamic remainder values, quality control checks, documen-
tation standardization, and optional command line execution. 
MIRDcalc is based on the familiar EXCEL platform and provides 
all input fields and output on a single, intuitively organized 
screen. The MIRDcalc project has been endorsed by the SNMMI 
MIRD committee, and the software is projected to be ready, to 
be freely distributed, in Fall 2018. Subjects & methods: In this 
work, we assessed the usability of MIRDcalc and performed an 
initial validation by comparing dosimetry estimates published 
in ICRP Publication 128 with estimates derived from MIRDcalc, 
given the input biodistributions provided in ICRP Publication 
128. Comparisons were performed for four phantom/isotope 
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cases. Results: The global average percent difference and 
standard deviation between ICRP and MIRDcalc organ doses, 
for measured organs, across measured pharmaceuticals was 
8% and 20%, respectively. The ratio of effective doses calculat-
ed for C-11 acetate, F-18 FDG, Xe-133 gas, and Rb-82 chloride 
were 1.13, 1.18, 1.07, 1.13, respectively. With respect to workflow, 
dose calculations were rapidly attained via MIRDcalc software, 
requiring approximately 20 seconds operator interaction given 
a defined biodistribution. Automatic reprocessing of input data 
was performed for all cases, demonstrating software’s ability to 
be integrated with external workflows. Discussion/conclusion: 
The MIRDcalc software allows for fast/easy calculation of organ 
absorbed dose and whole body effective dose. Initial testing 
demonstrated MIRDcalc can provide dosimetry estimates sim-
ilar to previous ICRP calculated values, but with advanced ana-
tomically realistic reference phantoms and improved radiation 
transport of electrons and beta particles. The MIRDcalc software 
presents a new, accessible, standardized tool that can be used 
to calculate organ-level dosimetry. This tool will serve as a plat-
form for future innovation. This work comprises initial testing, 
further, more comprehensive testing will be performed before 
release.

OP-556
A French multicenter comparative study of 3D dosimetry 
software used in therapeutic Nuclear Medicine
J. N. Badel1, C. Jamain2, L. Santoro3, L. Imbert4, J. M. Vrigneaud5, A. 
Martin1, L. Ferrer6, A. Belly-Poinsignon7, O. Caselles8, S. Guendouzen9, 
T. Billoux10, N. Sas10, A. Wagner11, P. Berejny12, C. Jaudet12, M. Ricard13, 
S. Laffont14, T. Mognetti1, I. Gardin15; 1Centre Leon-Berard, Lyon, 
FRANCE, 2UNICANCER, Paris, FRANCE, 3ICM, Montpellier, FRANCE, 
4ICL, Nancy, FRANCE, 5CGFL, Dijon, FRANCE, 6ICO, Nantes, FRANCE, 
7Institut CURIE, Paris, FRANCE, 8IUCT Oncopôle, Toulouse, FRANCE, 
9Institut Jean Godinot, Reims, FRANCE, 10CJP, Clermont-Ferrand, 
FRANCE, 11COL, Lille, FRANCE, 12François Baclesse, Caen, FRANCE, 
13IGR, Paris, FRANCE, 14Centre Eugène Marquis, Rennes, FRANCE, 
15Centre Henri Becquerel, Rouen, FRANCE.

Introduction: The internal radiotherapy has been growing 
significantly in recent years, favored by the emergence of new 
specific radiotracers and advanced imaging techniques. In this 
context, the development of dosimetric tools dedicated to nu-
clear medicine is attracting increasing interest from industrials. 
There are already several commercialized solutions but it is 
difficult to judge their quality without being able to compare 
them objectively. The French federation of anticancer Centers 
(named UNICANCER) proposes a comparative study of the do-
simetry software performances currently marketed for nuclear 
medicine. In particular, it will be evaluated if the dosimetric re-
sult differs according to the choice of the software. Material 
and Methods: Six commercially available 3D dosimetry soft-
ware have been evaluated in this study. Their evaluation and 
comparison were conducted in clinical situation for two types 
of most common treatment: SIRT by yttrium 90 encapsulated 
in microspheres and the neuroendocrine tumors (NET) treat-
ment by lutetium 177. The dosimetry plans of five patients per 
treatment (SIRT and NET) have been realized with each soft-

ware. For each patient, the same set of data (SPECT/CT images, 
segmented volumes, calibration factor) was used for dosimetric 
planning whatever software. For SIRT dosimetry, following vol-
umes have been segmented: whole liver, perfused liver, healthy 
liver and tumor. For NET dosimetry, liver, kidneys, spleen and 
bone marrow L2 to L4 were segmented. For each patient, the 
minimum, maximum and mean doses of each segmented vol-
ume thus that the doses encompassing at least 95% (noted 
D95) of the tumor volume were computed and then compared 
between software. Results: A prior performances comparison 
was obtained from a detailed technical questionnaire which 
highlighted several differences between the software such as: 
images registration methods, segmentation tools, list of avail-
able isotopic, dose calculation algorithm, dosimetric analyze 
tools, etc. First dosimetric results for SIRT patients show mean 
deviation of 23% for mean dose at non-tumor volumes and 
18% for the D95 of tumors. Dosimetric results for NET patients 
are in progress. Conclusion: This study makes the state of the 
art of marketed 3D dosimetry software. The methodology used 
gives an objective evaluation and comparison of these tools. 
The six commercial software tested offer different technical 
performances levels and the first dosimetric results show rela-
tively large differences.

OP-557
Comparison between PLANET®Dose and OLINDA/EXM 
V2.0 in organ-based absorbed doses estimations for 
patients treated with Lutathera® 
E. Mora-Ramirez1,2,3, E. Cassol1,4,5, J. Ocampo-Ramos1,2, S. Chouaf6, 
D. Trauchessec6, J. Pouget7, P. Kotzki6,7, L. Santoro6, E. Deshayes6,7, 
M. Bardiès1,2; 1Centre de Recherches en Cancérologie de Toulouse, 
Toulouse, FRANCE, 2INSERM/UMR 1037, Université Toulouse III, Paul 
Sabatier, Toulouse, FRANCE, 3Universidad de Costa Rica, Escuela 
de Física, CICANUM, San Jose, COSTA RICA, 4Nuclear Medicine 
Departments, Toulouse Hospitals, Toulouse, FRANCE, 5Faculty 
of Medicine, University of Toulouse III Paul Sabatier, Toulouse, 
FRANCE, 6Nuclear Medicine Department, Regional Institute 
of Cancer Montpellier, Montpellier, FRANCE, 7Cancer Research 
Institute of Montpellier, UMR 1194, Montpellier, FRANCE.

Introduction: Lutathera® is used to treat patients with neuroen-
docrine tumors. Absorbed dose calculation participates to the 
optimization of the treatment. Several commercial solutions are 
now available to perform dosimetry of targeted radionuclide 
therapy. The local deposition method (LDM) implemented in 
PLANET®Dose (PDose) from DOSISOFT, considers β-particles as 
non-penetrating radiation. The new version of OLINDA/EXMV2.0 
(OLINDA) within HERMES workstation estimates absorbed doses 
based-on S-Values computed for ICRP-89-derived NURBS mod-
els. The goal of this work is to compare organ absorbed dose 
estimations obtained with PDose and OLINDA. Methods: Two 
patients (1M, 1F) who benefited from Lutathera® were injected 
with approximately 7.4GBq of [177Lu-[DOTA0,Tyr3]-octreotate]. 
Four SPECT/CT’s were performed with the GE-Discovery NM/
CT 670 at 4h, 24h, 72h and 168h. Organs studied were liver, 
spleen, left and right kidneys. For each organ, segmentation on 
the first CT image was done. For each organ, rigid registration 
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based-on CT images were performed, taking the first time-point 
as a reference. The volume of each organ/tissue of interest was 
therefore kept constant, and was used to estimate organ mass. 
PDose provides a bio-kinetics analysis tool, in which SPECT/
CT calibration factors can be entered. Fitting functions were 
used to derive cumulated activities. PDose then computed the 
mean absorbed dose by LDM, with correction for tissue den-
sity. Residence times were calculated from cumulated activity 
and entered into OLINDA, in order to compute absorbed doses. 
Mass corrected absorbed doses obtained with OLINDA (taken 
as reference) were then compared with PDose results. Results: 
Masses of liver, spleen, left and right kidney were respectively: 
1639g, 99g, 145g and 126g for 1F; 1366g, 234g, 203g and 206g 
for 1M. Residence times were: 45.25h, 0.67h, 0.80h, 0.83h for 1F; 
2.72h, 1.50h, 0.83h, 0.84h for 1M. For liver, spleen and averaged 
kidneys absorbed dose estimations using PDose were: 16.9Gy, 
4.3Gy, 3.7Gy for 1F; 1.2Gy, 3.9Gy, 2.5Gy for 1M. For liver, spleen 
and kidneys absorbed dose estimations using OLINDA were: 
17.8Gy, 3.8Gy, 3.6Gy for 1F; 1.1Gy, 4.5Gy, 2.7Gy for 1M. Relative 
differences ranged from -9.3% to +15%. Conclusions: Results 
obtained with PDose using the LDM hypothesis are consistent, 
with mass corrected OLINDA results within ±15% for a selected 
group of organs. For organ mean absorbed dose calculations 
and for 177Lu, LDM seems to be a reasonable assumption, espe-
cially in conditions where cross-absorbed dose contribution is 
low or negligible. However, work is in progress to evaluate ab-
sorbed dose gradients within each target organ.

OP-558
Definition of a source region for the lacrimal glands based 
on the ICRP adult reference voxel phantoms for use in 
internal dosimetry
M. Andersson1, K. Sandgren2, S. Mattsson1, A. Almén1, L. 
Johansson2; 1Medical Radiation Physics, Malmö, SWEDEN, 
2Radiation Physics,Umeå University, Umeå, SWEDEN.

Objectives: The lacrimal gland is an exocrine gland, which 
releases it secretions directly into the eyeball. Lacrimal glands 
play an essential role in maintaining the normal anatomy and 
function of the eye and are an important part of the lacrimal 
system. Dacryoscintigraphy or lacrimal scintigraphy is a nucle-
ar medicine procedure to image the lacrimal system to diag-
nose abnormalities that cause epiphora (pathological overflow 
of tear). It has also been shown that diagnostic examinations 
with 67Ga-citrate have an increased lacrimal gland uptake also 
in patients without ocular pathology. Other radiopharmaceu-
ticals that have been reported to show lacrimal gland uptake 
are 68Ga-PSMA and 99mTc-HMPAO as well as sodium iodide and 
pertechnetate. The lacrimal glands have not been considered 
to be a radiosensitive organ for stochastic effects and thus it 
has not been included as a source or target region in the ICRP/
ICRU adult reference voxel phantoms. To be able to estimate the 
absorbed dose contribution from the lacrimal glands to other 
organs and tissues, a computer program developed. The pur-
pose of the computer program was to create a source region for 
the lacrimal glands in the adult reference phantoms to facilitate 
absorbed dose estimations from specific uptake in the lacrimal 

glands. Methods: A computer program was developed for the 
adult male and female reference voxel phantoms where each 
transaxial slices was shown in color. The lacrimal glands were 
created based on the information given by Bingham et al. (Oph-
tal Plast Reconstr Surg 29, 157-159, 2013). The data was saved 
as a source file in the Monte Carlo simulation program MCNP, 
allowing a uniform distribution of activity within the lacrimal 
glands. The lacrimal glands were just created as a source region 
without changing the anatomy of the reference phantoms. Spe-
cific absorbed fractions were generated for photons, electrons 
and alpha particles enabling the use for arbitrary radionuclides. 
Results: For gallium-68 the absorbed dose was estimated for 
30 different organs and tissues from homogeneously distribut-
ed decays in the lacrimal glands. The organ and tissue which 
received the highest absorbed doses was extrathoracic region, 
lenses of the eyes, oral mucosa, brain, red bone marrow and sal-
ivary glands, respectively Conclusion: A source region for the 
lacrimal glands was developed to estimate the absorbed doses 
to other organs and tissues. Creating a source region for the lac-
rimal glands based on the adult reference phantoms enables 
more realistic absorbed dose estimations than before.

OP-559
Prototype for a Mesh-based Radiation Transport Model for 
Bone Marrow Dosimetry using GATE
M. Salas-Ramirez1, B. van Rietbergen2, M. Lassmann1; 1University of 
Würzburg, Department of Nuclear Medicine, Würzburg, GERMANY, 
2Department of Biomedical Engineering, Eindhoven University of 
Technology, Eindhoven, NETHERLANDS.

Aim: In molecular radiotherapies, the necessity to improve 
the correlation between bone marrow hematotoxicity and ab-
sorbed dose in the bone marrow compartments (hematopoiet-
ic and fat tissue, trabecular bone), has led to the development of 
radiation transport models, which reproduce this microscopic 
mixture of soft tissue and bone. The aim of this study is to de-
velop a radiation transport model using GATE (Geant4 Applica-
tion for Emission Tomography) to study the energy deposition 
in the hematopoietic tissue (active bone marrow), considering 
different fractions of fat tissue (inactive bone marrow) in con-
junction with a 3D trabecular bone geometry. Materials and 
Methods: This model is based on two 3D structures: 1 -trabec-
ular bone and 2- inactive bone marrow, contained in a volume 
of 8 mm3. The trabecular bone structure is based on a 3D mesh 
rendering of micro-CT images of a human vertebrae. The inac-
tive bone marrow compartment is represented by a 3D mesh 
microstructure of adipocytes, which was created by randomly 
distributed spheres (adipocytes) in a volume of 1 mm3. The ad-
ipocytes microstructure was reproduced and merged to cover 
the whole simulation volume (8 mm3). Both structures were lo-
cated in the simulation volume containing a uniformly distrib-
uted Lu-177 source in soft tissue representing the active bone 
marrow compartment. Using GATE, four different fat fractions 
(fraction of the volume occupied by adipocytes) were simulated 
(0%, 22.4%, 51.6% and 80.3%), each one with 106 particles. The 
diameter of the spheres was obtained from published histolog-
ical data of the bone marrow. The energy deposition in each 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S182

compartment was scored; in addition S-values were calculated 
for each compartment. Results: The S-values for the respective 
simulated fat fraction in each compartment were: active bone 
marrow: 2.80 mGy/MBq-s, 3.56 mGy/MBq-s, 5.47 mGy/MBq-s 
and 13.07 mGy/MBq-s; inactive bone marrow: 0.0 mGy/MBq-s, 
0.06 mGy/MBq-s, 0.38 mGy/MBq-s and 1.45 mGy/MBq-s; trabec-
ular bone: 0.95 mGy/MBq-s, 0.89 mGy/MBq-s, 0.79 mGy/MBq-s 
and 0.78 mGy/MBq-s. Conclusion: For this small-size prototype, 
an inversely proportional correlation between fat fraction and 
S-Values of the active bone marrow is observed. Nevertheless, 
the results indicate that the use of such full 3D mesh geometries 
will enable a more accurate quantification of deposited energy 
in bone marrow for different fat fractions and radionuclides after 
molecular radiotherapies.

OP-560
The effect of target shape, size, and Partial Volume 
Correction on voxel dosimetry for Molecular Radiotherapy
N. Calvert1, E. Baldachin2, L. Burguete2, D. Cullen2, D. Hamilton1, 
E. Page1, S. Pells2, B. Pietras2, E. Price2, J. Tipping1; 1Christie NHS 
Foundation Trust, Manchester, UNITED KINGDOM, 2University of 
Manchester, Manchester, UNITED KINGDOM.

Molecular Radiotherapy (MRT) is an increasingly common ther-
apy for a range of cancers. Accurate absorbed dose calculations 
for lesions require dosimetry to be performed at the voxel-lev-
el. Typically, voxel dosimetry is performed by obtaining a set of 
SPECT images, converting the counts to activity, and applying a 
voxel S-factor to the resultant distribution. The calculated dose 
distribution is degraded by a number of limitations associated 
with SPECT imaging, including attenuation, scatter, and the par-
tial volume effect. A library of 3D printed tumour representative 
inserts has been created to investigate the effect shape and 
size has on the absorbed dose calculations derived from SPECT 
scans. Tumours were modelled as spheroids and the ratio be-
tween the two radii, λ, was varied to include prolate (λ &lt 1) and 
oblate (λ &gt 1) spheroids, as well as spheres (λ=1). The volume 
of the inserts was varied from 16 ml to 100 ml and, for com-
parison, realistic tumours derived from patient CT scans were 
also modelled and printed. The printed inserts were filled with 
177Lu and imaged on a clinical SPECT scanner. Calibration factors 
were calculated for each insert and voxel dosimetry was calcu-
lated for each reconstructed image and compared to Monte 
Carlo simulations of the same setup. Algorithms from the PET-
PVC partial volume correction toolbox[1] were applied to the 
SPECT images and dose calculations were repeated, resulting 
in a significant increase to the calculated dose in each insert 
depending on the size and shape of the insert, and provided a 
better match to the Monte Carlo simulated dose distributions. 
[1] BA Thomas, V Cuplov, A Bousse, A Mendes, K Thielemans, BF 
Hutton, K Erlandsson PETPVC: a toolbox for performing partial 
volume correction techniques in positron emission tomography. 
Physics in Medicine and Biology 61(22), 7975 (2016).

 OP-561
How Partial-Volume Effects Influence SPECT/CT-Based 
Organ Dose Estimates

J. Tran-Gia, M. Lassmann; Department of Nuclear Medicine, 
University of Wuerzburg, Wuerzburg, GERMANY.

Aim: The SPECT/CT-based estimation of organ doses is among 
the most challenging calculations required in internal dosim-
etry for radionuclide therapies. Therefore, the aim of this study 
was to investigate the influence of partial-volume effects on 
the dose estimation based on a set of 3D-printed phantoms. 
Additionally, the potential of an open-source partial-volume 
correction tool (“PETPVC”[1]) for SPECT-based organ dosim-
etry was investigated. Materials and Methods: Phantoms: 
3D-printed 2-compartment kidney (hot 100mL cortex, cold 
50mL medulla), 1-compartment ellipsoid and sphere (both 
100mL) with 177Lu solution (1.05MBq/mL) inside water-filled 
NEMA body phantom [2]. Acquisition: Siemens Intevo Bold 
SPECT/CT, medium-energy collimator, 60 views of 30s contin-
uous, non-circular orbit. Reconstruction: xSPECT Quant (vox-
el-size: 2mm, output: Bq/mL). “Standard” preset: 16 iterations, 1 
subset, 20.8mm Gaussian post-filtering. In-house: 48 iterations, 
1 subset, no post-filtering. CT-based attenuation correction, 
triple-energy-window scatter correction. Partial-Volume Cor-
rection (PVC): Interpolation of VOIs to SPECT resolution, ap-
plication of PETPVC with iterative Young and predetermined 
SPECT resolutions of 12.0mm (In-house) and 24.8mm (Stan-
dard). Absorbed Dose Distributions: Convolution of SPECT/
CT images [MBq/mL] with a Monte-Carlo-based, pre-tabulat-
ed Lu-177 dose kernel [mGy/MBq/s] [3]. Multiplication with 
voxel volume [mL] and time-integrated activity coefficient 
(assuming 51h tissue-specific kidney half-life [4]) yields ab-
sorbed dose [Gy] in each voxel. Total Absorbed Doses: Sum 
over dose distribution (masked to >1% of maximum) divided 
by number of voxels of CT-based VOI [5]. Two kidney VOIs: 1) 
Cortical contour. 2) Entire kidney. Nominal Absorbed Doses 
DNOMINAL: Calculation based on a uniform activity distribution in 
a voxel representation of the 3D printing designs (dose-cali-
brator-based activity concentration). Results: Absorbed Dose 
Distributions: Mean of 6.2±0.1Gy over all geometries. A dose 
shift towards smaller values occurred for unfiltered SPECT/
CT (In-house3.6±0.9Gy) which was even stronger with 
post-filtering (standard0.5±0.1Gy). Although higher doses 
were re-established by PETPVC (In-house7.0±0.7Gy, stan-
dard6.9±0.6Gy), the distribution remained wider. Total Ab-
sorbed Doses: Volume determination had a major impact on 
the organ dose (~36% difference between cortex-only and 
entire-kidney). PETPVC led to an increased error for ellipsoid 
and sphere (3%13%). Cconclusion: Lu-177 quantitative 
SPECT/CT imaging leads to spatial dose distributions largely 
differing from the underlying anatomy. Despite large errors in 
the absorbed voxel doses, total absorbed doses can be deter-
mined with an average difference of 2% to the nominal value 
by means of well-calibrated SPECT/CT imaging in combination 
with well-defined VOIs. While the PETPVC clearly improved 
the voxel dose distributions, it increased the error in total 
absorbed dose by about 10%. References: [1]Thomas;Phys-
MedBiol;2016;61(22). [2]Tran-Gia;JNuclMed;2016;59(4). [3]Klet-
ting;ZMedPhys;2015;25(3). [4]Hänscheid;JNuclMed;2018;59(1). 
[5]Fedorov;MagnResonImaging;2012;30(9).
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1407 Tuesday, October 16, 2018, 14:30 - 16:00, Hall 1

Teaching Session 5 - Interactive Clinical 
Cases:: Radiopharmacy: Nanomedicine and 
Radiopharmaceuticals

OP-563
Nanomedicine for Tumour Targeting - Concepts and 
Clinical Translation
T. Lammers; RWTH Aachen University Clinic, Institute for 
Experimental Molecular Imaging, Dept. of Nanomedicine and 
Theranostics, Aachen, GERMANY.

OP-564
Integrating Nuclear Imaging into Nanomedicine - 
Preclinical and Clinical Applications
R. T. M. de Rosales; School of Biomedical Engineering & Imaging 
Sciences, St. Thomas’ Hospital, King’s College London, London, 
UNITED KINGDOM.

OP-565
Lung Administration of NPs - Developing New Drugs to 
Combat Antibiotic-Resistant Infections
J. Llop Roig; CIC biomaGUNE, Radiochemistry and Nuclear 
Imaging, San Sebastian, SPAIN.

1408 Tuesday, October 16, 2018, 14:30 - 16:00, Hall 4

Clinical Oncology: Radioligand Therapy of 
Neuroendocrine Tumours - Safety & Toxicity

OP-567
Prescribing Tumour Dose in Molecular Radiotherapy 
using a PBPK Model-based Algorithm for Individualised 
Treatment Planning
L. D. Jimenez-Franco1, P. Kletting2, A. J. Beer2, G. Glatting2; 
1Universitätsmedizin Mannheim, Mannheim, GERMANY, 2Ulm 
University, Ulm, GERMANY.

Introduction: An important advantage of external beam ra-
diotherapy (EBRT) over molecular radiotherapy (MRT) is the 
possibility of prescribing absorbed dose to individual tumour 
lesions within controlled dose ranges for the organs at risk 
(OARs). This has influenced radio-oncologists to more fre-
quently use EBRT even in cases in which MRT may produce 
better outcomes (e.g. in patients with multiple metastases). 
Therefore, the aim of this work was to develop a treatment 
planning algorithm for MRT to reduce the gap between EBRT 
and MRT. Methods: An algorithm for treatment planning in 
MRT was developed, which allows to individually prescribe tu-
mour absorbed doses and that considers maximum tolerated 
biological effective doses (BEDs) for multiple OARs and a max-
imum achievable specific activity. The algorithm uses physi-
ologically-based pharmacokinetic (PBPK) models to perform 
simulations of biokinetics. This algorithm delivers the combi-
nation of amount and activity which maximises the number 

of killed tumour cells in the considered lesions. The optimal 
activity is subsequently scaled down to achieve at least the 
prescribed absorbed dose in all lesions. An in silico clinical trial 
with nine virtual patients (showing 15 lesions) was conducted 
for 177Lu-DOTATATE. Simulations of biokinetics were performed 
increasing the amount of 177Lu-DOTATATE from 2 nmol to 2048 
nmol. Maximum tolerated BEDs of 10 Gy2.5 and 0.5 Gy15 per cy-
cle (total of four cycles) were defined for the kidneys and the 
red marrow (potentially dose-limiting organs), respectively. A 
prescribed tumour absorbed dose of 12.5 Gy per cycle (50 Gy 
cumulative) was assumed for each lesion. A maximum specific 
activity of 420 MBq/nmol was assumed. The developed algo-
rithm was used to determine optimal amounts and activities 
to achieve the tumour prescription dose within the defined 
constraints. Results: In 5 out of 9 virtual patients (9 out of 15 
lesions) the prescribed tumour dose for the considered lesions 
was achieved within the defined constraints. For virtual pa-
tients in which the prescribed dose was not achieved, the plan 
was selected which maximises the number of killed tumour 
cells. The amount of 177Lu-DOTATATE ranged from 24 nmol to 
512 nmol and the activity from 1 GBq to 30 GBq. Kidney and 
red marrow BEDs ranged from 0.7 Gy2.5 to 10 Gy2.5 and from 
0.06 Gy to 0.49 Gy15, respectively. Conclusions: The developed 
algorithm can be used for individualised treatment planning in 
MRT to prescribe tumour dose within safe dose ranges for the 
OARs. Thus, it reduces the gap between MRT and EBRT.

OP-568
Survival and safety analysis of intra-arterial PRRT of SSTR-
expressing tumors in over 50 patients: targeting NEN and 
beyond
A. Singh, J. Zhang, H. R. Kulkarni, T. Langbein, C. Schuchardt, K. 
Niepsch, C. Lehmann, R. P. Baum; 1Zentralklinik Bad Berka GmbH, 
Bad Berka, GERMANY.

Introduction: Peptide receptor radionuclide therapy (PRRT) of 
gastroenteropancreatic neuroendocrine neoplasms (GEP-NEN) 
has proven efficacious following the NETTER-1 trial. However, 
limited reports are published on intra-arterial (i.a.) PRRT. We 
present a retrospective analysis of survival and safety follow-
ing i.a. PRRT of large and inoperable liver metastases from NEN 
and of other SSTR-expressing tumors. Subjects and Methods: 
Fifty-five patients (M 31, F 24; mean age 52 years) with SSTR 
expressing tumors received 77 applications of i.a. Y-90 and/or 
Lu-177 PRRT. Of which, 2 patients received Tandem-PPRT. Mean 
administered activity of Y-90 and Lu-177 was 4.2 and 7.2 GBq, 
respectively. Staging and restaging with the assessment of 
molecular response were performed using Ga-68 SSTR PET/CT 
according to European Organization Research and Treatment 
of Cancer (EORTC) criteria, and the objective response was de-
termined by CT/MRI according to Response Evaluation Criteria 
in Solid Tumors (RECIST 1.1). Kaplan-Meier survival analysis was 
performed for determination of median progression-free sur-
vival (PFS) and median overall survival (OS), defined from the 
start of PRRT and a follow-up time of at least 3 months after i.a. 
PRRT. Safety analysis was performed by applying CTCAE (v4.03) 
to the laboratory values obtained for complete blood counts, 
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renal and liver function tests at baseline, before each PRRT, and 
at each restaging. Additionally, MAG3 renogram based tubular 
extraction rates (TER) were calculated and assessed using scat-
ter-plot analysis. Results: Primary tumor entities treated with 
i.a. PRRT included GEP-NEN (n=49; 41 P-NEN, 6 SI-NEN), CUP-
NEN (n=2), pheochromocytoma/paraganglioma (n=3), glomus 
tumor (n=2), and meningioma (n=1). Overall median PFS and 
median OS were 29.9 and 70.0 months, respectively. Thirty-four 
(56.4%) patients died at a median follow-up of 94.6 months 
(range 4.0-156.2 months). Safety analysis demonstrated anemia 
(G1, n=31; G2, n=9; G3, n=1), leukocytopenia (G2, n=6), throm-
bocytopenia (G1, n=14; G3, n=1), and clinically insignificant re-
nal dysfunction (G1, n=6; G2, n=3) after i.a. PRRT. No G3/G4 liver 
dysfunction was observed in any patient. There was no severe 
deterioration of MAG3 TER at end of the analysis. Conclusion: 
Intra-arterial PRRT of large and inoperable liver metastases from 
NEN and of other SSTR-expressing tumors with Y-90 and/or Lu-
177 is effective and prolongs median OS and PFS. It is well-tol-
erated and safe with a very low rate of severe hematotoxicity, 
and no severe nephro- or hepatotoxicity. Standalone or com-
bination (Duo-PRRT / Tandem-PRRT) can be recommended in 
carefully selected patients. Prospective studies are warranted to 
verify these results.

OP-569
Preliminary safety evaluation of 177Lu-DOTA-EB-TATE 
radionuclide therapy in patients with advanced metastatic 
neuroendocrine tumors
Q. Liu1, H. Wang1, J. Zang1, O. Jacobson2, X. Chen2, Z. Zhu1; 1Peking 
Union Medical College, Beijing, CHINA, 2Laboratory of Molecular 
Imaging and Nanomedicine, National Institute of Biomedical 
Imaging and Bioengineering (NIBIB), National Institutes of Health 
(NIH), Bethesda, MD, UNITED STATES OF AMERICA.

Purpose: 177Lu-DOTA-EB-TATE, a novel radiolabeled somatosta-
tin analogue using Evans blue to bind serum albumin as a re-
versible carrier to increase the binding to somatostatin recep-
tors, was used to treat advanced metastatic neuroendocrine 
tumors in 4 patients. This study was performed to evaluate 
the safety of 177Lu-DOTA-EB-TATE after a single dose of approx-
imately 1.85GBq (50 mCi) in the patients. Methods: After ob-
taining the approval from the Institutional Review Board and 
informed consent, we enrolled 4 advanced metastatic neu-
roendocrine tumor patients (3 men, 1 woman; 42-62 y) who 
were positive on diagnostic 68Ga-DOTATATE PET/CT scans. For 
kidney protection, a solution containing 25 g arginine diluted 
in 1 L of normal saline was infused over 4 h, starting from 60 
min before 177Lu-DOTA-EB-TATE injection. The mean adminis-
tered radioactivity was 1.79 ± 0.22 GBq (48.38 ±5.94 mCi). Clin-
ical symptoms, hematological indexes, renal function and liver 
function indicators were obtained at baseline, 1 week and 4 
weeks after the therapy. Results: 177Lu-DOTA-EB-TATE is safe, 
well tolerated without any side effects such as irritating pain, 
nausea, vomiting, allergy or fever throughout the observation 
period. Hemoglobin level dropped slightly from 124.75±4.79 
g/L at baseline to 119.00± 6.98 g/L at week 1 (P = 0.041), but 
recovered to 124.75±9.07 g/L at week 4. No significant change 

was observed in white blood counts (P = 0.738), neutrophils 
counts (P = 0.522) and platelet counts (P = 0.561). In hepato-
toxicity evaluation, some indicators were abnormal at baseline 
in some patients due to the disease including liver metastasis. 
Alanine aminotransferase (ALT) showed a significant drop from 
46.75±15.54 U/L at baseline to 31.25±13.45 U/L at week 4 (P 
= 0.016), indicating a recovery of diseases but not toxicity. No 
significant change was observed in aspartate transferase (P = 
0.129), glutamyl transpeptidase (P = 0.874), and total bilirubin 
(P = 0.059). In nephrotoxicity evaluation, no significant change 
was found in serum creatinine (P = 0.364) and urea (P = 0.239). 
Conclusion: 177Lu-DOTA-EB-TATE therapy seems to be safe for 
a dose of approximately 1.85 GBq (50 mCi) in the treatment of 
advanced metastatic neuroendocrine tumor patients. The re-
sults merit further clinical translation of 177Lu-DOTA-EB-TATE for 
peptide receptor radionuclide therapy at similar or even higher 
doses.

OP-570
Long-term Nephrotoxicity After PRRT: Fact or Fiction?
J. Zhang, H. Kulkarni, A. Singh, K. Niepsch, C. Schuchardt, 
C. Lehmann, R. Baum; THERANOSTICS Center for Molecular 
Radiotherapy & Molecular Imaging, ENETS Center of Excellence, 
Zentralklinik Bad Berka, Bad Berka, GERMANY.

Objectives: Kidneys are considered as the dose-limiting organ 
for peptide receptor radionuclide therapy (PRRT) and conse-
quently are of primary concern. The aim of this retrospective 
analysis with prospective documentation and long-term fol-
low up was to assess nephrotoxicity of PRRT in a large cohort 
of patients with neuroendocrine neoplasms (NEN) treated 
over 20 years in our institution. Methods: 1361 patients with 
NEN (male 767, female 594; mean age 60.0 ± 11.8y), treated 
with 1-10 cycles of 177Lu- or 90Y DOTATATE/-TOC or both were 
prospectively documented in a structured database (compris-
ing >250 items/patient) and retrospectively analyzed. Kidney 
function was evaluated prior to each PRRT cycle and in follow 
up (restaging at 6-months intervals until death) by determina-
tion of creatinine, BUN, cGFR, electrolytes and quantified by 
measuring the tubular extraction rate using 99mTc-MAG3 renal 
scintigraphy and the glomerular function (GFR) using 99mTc-DT-
PA. Treatment-related adverse events were graded according 
to CTCAE v.5.0. Results: Between 1998 and 2018, 4048 cycles 
of PRRT were administered to 1361 NEN patients; in addition, 
4052 records were available for restaging. The median overall 
survival was 70.1 months (median follow-up 91.8 months). 
Baseline creatinine was normal in 82% of subjects, grade 1 
(G1) renal insufficiency (RI) was present prior to PRRT in 16.2%, 
G2 in 1.7%, and G3 in 0.1%, respectively. After treatment, renal 
function was normal in 78.2%, 18.9% had G1, and 1.9% had 
G2 RI. CTC grade 3 events were recorded in only four patients 
(0.3%), two with recurrent urinary tract infections and two had 
already GTC-3 at baseline. No CTC-4 or 5 nephrotoxicity was 
observed. For those patients who received 1-4 and 5-10 cycles 
of PRRT, CTCAE at the end of PRRT were 78.5% vs 72.9% in G0 
(normal), 18.8% vs 21.9% in G1, 2.4% vs 4.8% in G2, and 0.3% 
vs 0.2% in G3. TER changed from 207.7±56.6 to 186.3±53.8 ml/
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min (p<0.05); 45.5% of patients had a clinically non-significant 
fall in renal function (>10%), whereas 32% showed an improve-
ment of renal parameters after treatment. GFR changed from 
83.9±24.3 to 76.4±25.7 ml/min/1.73 m2 (p<0.05), including a 
not relevant decline of >10% in 46.2%, whereas 33.0% showed 
an improvement. Conclusion: This retrospective analysis with 
prospective documentation in a large cohort of 1361 NEN 
patients, receiving 4048 cycles of PRRT treated at a single in-
stitution over 20 years (with a median follow-up time of 91.8 
months) did not reveal any evidence of significant long-term 
nephrotoxicity after PRRT.

OP-571
Long-Term Follow-Up of Advanced Paraganglioma 
Patients Treated With 177Lu-Dotatate or 90Y-Dotatoc 
PRRT in Phase-II Perspective Protocols: Activity And 
Toxicity Reports
S. Severi1, S. Zovato2, F. Di Mauro1, A. M. Ferrara2, S. Nicolini1, E. 
Tardelli1, A. Bongiovanni1, V. Di Iorio1, E. Mezzenga1, E. Scarpi1, V. 
Turri1, G. Paganelli1; 1IRCCS IRST, Meldola, ITALY, 2IOV-IRCCS, Padova, 
ITALY.

Aim: besides surgery, treatment of advanced paraganglioma 
(mPGL) patients has little evidence of activity. As part of the 
neuroendocrine tumors family, mPGL can intrinsically express 
somatostatine receptor and therefore may benefit from pep-
tide receptor radionuclide therapy (PRRT). Methods: since 
March 2018, we enrolled 33 consecutive advanced mPGL pa-
tients with SStr2 positive Octreoscan or 68Ga PET. They started 
treatment with 177Lu-dotatate or 90Y-dotatoc PRRT according 
to the available phase-II protocols. Therapeutic cumulative 
dosages, were divided into 4 to 5 cycles and ranged between 
18.5 and 27.8 GBq for Lutetium177, and 7.4 and 9.3 GBq for 
Yttrium 90 in reason of the presence of kidney or bone marrow 
risk factors. CTCAE and RECIST criteria were used to evaluate 
toxicity and activity data. Results: All 33 patients were evalu-
able, of whom 18 were female, with a mean age of 52 years. Of 
these, 28 had been previously operated (11 for relapse), 2 had 
undergone local embolization and 3 had locally advanced dis-
ease. Twenty-two patients were treated with 177-Lu-dotatate 
with a mean activity of 22.2 GBq, and 11 with 90Y-dotatoc with 
a mean activity of 8.5 GBq. Neither treatment reported any 
>G1 toxicity, with a mean of 10% G1 haematological toxicity. 
177Lu-doatate and 90Y-dotatoc had both 18% disease pro-
gression, 9% partial response, 73% stable disease, with 82% dis-
ease control rate. Median progression-free survival was 139.2 
months (96.2-145.3) with 177Lu-dotatate, and 84.1 months 
(53.1-92.1) with 90Y-dotatoc, with an unexpected statistically 
significant difference (p=0.0006) in favor of 177Lu-dotatate. 
Overall survival was not reached in either case. Conclusions: 
on the basis of our phase-II studies, PRRT has proven to be well 
tolerated and active in advanced mPGL SSTr2 positive patients. 
Despite the same disease control rate, 177Lu-doatate has a 
clear superiority over 90Y-dotatoc in terms of progression-free 
survival. Although these data must be confirmed in larger se-
ries, they strongly support the utility of 177Lu-dotatoc PRRT in 
an orphan pathology.

OP-572
Renal and Haematological Toxicity in patients undergoing 
Lu-177-DOTATATE Capecitabine therapy for NeuroEndocrine 
Tumors
A. Mohan, A. Sood, P. Bhusari, B. Mittal; Post Graduate Institute of 
Medical Education and Research, Chandigarh, INDIA.

Introduction: Neuroendocrine tumors (NETs) have neuro-en-
docrinal origin and most of them express the somatostatin 
receptors 2 and 5. Positron emission tomography (PET) imag-
ing using 68Ga-somatostatin analogues is done to assess the 
spread of disease, prognostication and indicating the patient’s 
suitability for Peptide Receptor Radionuclide Therapy (PRRT). 
PRRT is used in patients with metastatic/inoperable disease 
using 177Lu-labelled somatostatin analogues. Capecitabine is a 
pro drug of 5 fluro-uracil (5FU) which is radio-sensitising agent. 
Radiosensistization by 5FU is effected by inhibiting the thymi-
dylate synthetase.Thymidine phosphorylase converts capecet-
abine and makes the cell sensitive.The kidneys are the critical 
organ in 177Lu-DOTATATE-Capecitabine therapy because the up-
take is mediated by the endocytic receptor megalin in the PCT 
of the nephron followed by haematological toxicity. The aim 
of this study is to assess the renal and haematological toxicity 
in patients undergoing PRRT with 177Lu- DOTATATE along with 
Capecitabine. Methods: 61 patients underwent NETs therapy 
with Lu177-DOTATATE after fulfilling the eligibility criteria. Out of 
the 61 patients 18 patients underwent 1 cycle of therapy and 7 
patients underwent 2 cycles, 9 patients were given 3 cycles, 21 
patients were given 4 cycles, 5 patients were given 5 cycles and 
1 patient underwent 7 cycles of PRRT respectively. The mean 
administered activity per cycle was 189 ± 29 mCi. The patients 
were administered 500mg of Capecitabine twice a day for 14 
days during each cycle. Amino acid infusion was done along 
with 177Lu-Dotatate for nephro-protection. A post therapy scan 
was performed 24 hr post administration of therapy dose. The 
patients were followed-up with determination of renal function 
including GFR evaluation, liver function and complete haemo-
gram on 3rd, 6th and 9th week after each cycle of Lu-177-Dotatate 
therapy.Results: Evaluation of renal function at 3, 6 and 9th week 
intervals did not show significant reduction in renal parameters. 
Also the blood profiles at these time intervals did not show sig-
nificant reduction in cell counts and haemoglobin content. In 
few patients, a significant increase in the serum creatinine level 
and mild drop in the platelet count was observed during the 
therapy. Conclusion: PRRT with 177Lu-DOTATATE combined with 
Capecitabine in NET’s with amino acid infusion is an effective 
and safe treatment with transient toxicity in few of patients of 
the study group. Radiation induces thymidine which causes the 
inhibition of phosphorylase enzyme making the cell radiosensi-
tive and synergistic effects of both radiation (177Lu-Dotatate) and 
radio-sensitizers (capecitabine) aid in better treatment of NET’S

OP-573
Neoadjuvant PRRT with 177Lu-dotatate in non-
functioning G1/2 p-NET patients, not candidate for 
primary surgery: preliminary toxicity and activity data 
from a phase-II low-dosage protocol.



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S186

S. Severi1, S. Cingarlini2, L. Landoni2, E. Tardelli1, F. Di Mauro1, S. 
Nicolini1, T. Ibrahim1, M. Monti1, M. L. Belli1, G. Paganelli1; 1IRCCS 
IRST, Meldola, ITALY, 2Azienda Ospedaliera Universitaria Integrata, 
Verona, ITALY.

Background: in the treatment of nonfunctioning pancreatic 
neuroendocrine tumors (p-NET) curative surgery is the main 
object and surgical resection is indicated also for advanced dis-
ease. Nevertheless, since the primary tumor is not always resect-
able, neoadjuvant cytotoxic therapies are employed to shrink 
locally advanced p-NET. 177Lu-dotatate PRRT (Lu-PRRT) is un-
der registration for treatment of GEP-NETs, and has shown good 
activity and low toxicity in many phase-II trials with different 
dosages and schedules. In our study we evaluate toxicity and 
efficacy profiles of low dosages of 177Lu-PRRT as a neoadjuvant 
therapy for non-resectable p-NET. Methods: from January 2015 
to January 2018 we enrolled consecutive inoperable non-func-
tioning advanced G1/2 p-NET patients, to receive Lu-PRRT in a 
neoadjuvant phase-II trial. All patients had histologically proven 
p-NET and a positive baseline functional imaging with either 
Octreoscan or 68Ga-DOTA-peptide PET. Patients were treated 
with personalized Lu-PRRT dosages ranging between 18.5 and 
27.5 GBq in 4 to 5 cycles, depending on the presence of risk 
factors for kidney and bone marrow. Response to treatment was 
assessed according to CTCAE and RECIST 1.1 for toxicity and ac-
tivity data. Post-treatment surgical indication was also record-
ed. Results: We enrolled 23 consecutive patients, of whom 9 
were female, with a mean age of 52 years. Mean administered 
activity was 22.1 GBq in 4.4 cycles. Eighteen patients completed 
the phase-II protocol with 1 G3 and 2 G2 platelets toxicities, all 
recovered within six months. We had 1 disease progression, 2 
complete responses, 5 partial responses and 10 stable diseases, 
with 94.5% disease control rate. After the end of the treatment, 
surgery was indicated for 12 (66.6%) of the 18 patients. Eight 
patients have undergone surgery so far. Conclusions: prelimi-
nary data from our neoadjuvant phase-II trial with a low dosage 
of Lu-PRRT suggest the possibility to treat safely and with good 
outcomes inoperable patients with non-functioning advanced 
G1/2 p-NET. This therapeutic option, which is also indicated for 
patients with risk factors, still awaits the completion of the pro-
tocol and confirmation in larger series of patients.
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OP-574
Role of Ga-68 labelled DOTANOC PET/CT in paediatric 
patients presenting with opsoclonus-myoclonus-ataxia 
syndrome
B. Mittal, R. K. Basher, J. Sahu, N. Sankhyan, H. Singh, A. 
Bhattacharya; Postgraduate Institute of Medical Education & 
Research, Pgimer, Chandigarh, INDIA.

Objective: Opsoclonus-myoclonus-ataxia syndrome also 
known as ‘’Kinsbourne Syndrome’’ or ‘’Dancing Eye Syndrome’’ is 

a rare but most common paraneoplastic entity associated with 
paediatric neuroblastic tumors. In this retrospective study we 
aimed to evaluate the role of Ga-68 DOTANOC PET/CT imaging 
in early detection of neuroblastic tumors in paediatric patients 
presenting with this syndrome. Materials and methods: We 
analysed the Ga-68 DOTANOC PET/CT findings of thirty-one 
pediatric patients (males-5, females-26) aged 3 months to 8 
years, who had clinical features suggestive of opsoclonus-my-
oclonus-ataxia syndrome from January 2012 to January 2018 
at our Institute. All the patients underwent whole body PET/CT 
scan, 60 minutes after intravenous injection of Ga-68 DOTANOC 
(100 micro curie/kg body weight). The scans were done under 
sedation with Midazolam in patients less than four years of age 
and in non-co-operative paediatric patients. All the scans were 
evaluated by two expert nuclear medicine physicians and any 
abnormal tracer uptake with corresponding lesion on CT was 
interpreted as positive. The final reports were given with mutual 
consensus. To check the diagnostic performance of the proce-
dure, histopathology reports were reviewed. For confirmation 
of negative results, clinical or imaging follow-up was done. Re-
sults: Of the 31 patients, somatostatin receptor expressing le-
sions were noticed in sixteen patients. Of these sixteen patients, 
fifteen patients had neuroblastic tumors on histopathological 
examination (neuroblastoma -12, ganglioneuroblastoma -2 
patients and ganglioneuroma -1), while remaining one patient 
had reactive adrenal hyperplasia. Among the 12 patients with 
neuroblastoma, lesions were abdominal paravertebral (n=7), 
mediastenal paravertebral (n=3) and suprarenal (n=2) locations. 
No structural disease was detected in the remaining 15 patients 
on follow-up. The average SUVmax of the PET positive lesions 
were 10.3 (range 2.8 to 34.5). DOTANOC PET/CT results revealed 
15 true positive, one false positive, 15 true negative and no false 
negative. The sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy were 100.00%, 93.75 
%, 93.75%, 100.00 %, 96.77% respectively with a positive likely 
hood ratio of 16. Conclusion: Our findings revealed that opso-
clonus - myoclonus - ataxia syndrome in paediatric patients has 
association with neuroblastic tumors and Ga-68 DOTANOC PET/
CT had successfully identified the tumor in this subset of pa-
tients and had shown a high diagnostic performance.

OP-575
18FDG PET/CT for evaluating early response to 
neoadjuvant-chemotherapy in pediatric patients with 
sarcoma. Results of a prospective single-center trial
G. Polverari1,2, F. Ceci1, J. Calais1, L. Du3, G. Li3, S. Fanti2, J. Czernin1, 
N. Federman4; 1UCLA Nuclear Medicine, Los Angeles, CA, UNITED 
STATES OF AMERICA, 2Nuclear Medicine, S.Orsola-Malpighi 
University Hospital, University of Bologna, Bologna, ITALY, 3UCLA 
Jonsson Comprehensive Cancer Center Biostatistics, Los Angeles, 
CA, UNITED STATES OF AMERICA, 4UCLA Pediatrics Oncology, Los 
Angeles, CA, UNITED STATES OF AMERICA.

Aim: the primary aim of this study was to evaluate the relation-
ship between FDG standardized uptake values (SUV) at base-
line and early during neoadjuvant-chemotherapy with overall 
(OS) and disease-free survival (DFS), in pediatric patients with 
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bone or soft tissue sarcoma. The secondary aim was to evalu-
ate if the early response to therapy assessed by 18F-FDG-PET/
CT can predict the histological response defined by the percent 
tumor necrosis. Materials and Methods: This is a prospective, 
single-center trial approved by the local ethics committee (UC-
LA-IRB#10-000246). Patients have been enrolled from June 2010 
to November 2016 according to the following inclusion criteria: 
a) biopsy-proven bone or soft tissue sarcoma; b) 18F-FDG-PET/
CT at baseline within four weeks before the start of neoadju-
vant-chemotherapy (PET1); c) 18F-FDG-PET/CT six weeks after 
the start of neoadjuvant-chemotherapy (PET2); d) radical ther-
apy after neoadjuvant-chemotherapy; e) estimation of percent-
age tumor necrosis after neoadjuvant-chemotherapy; f ) age< 
18 years-old. Primary tumor SUVmax, SUVmean, SUVpeak were 
calculated for PET1 and PET2. SUV-ratios to the liver (SUVmax 
and SUVmean) were also calculated. The metabolic response 
was calculated for each SUV parameters as follow: [(SUV1-
SUV2)/SUV1] x100. Necrosis ≥95% in excised tumor tissue was 
considered a complete histopathological response to neoad-
juvant-chemotherapy. Results: 34 patients were enrolled: 10 
females; 24 males; median age= 15.1 years. 50% (17/34) of pa-
tients had Osteosarcoma, 38.2% (13/34) Ewing Sarcoma, 5.9% 
(2/34) Liver Embryonal Sarcoma and 5.9% (2/34) Synovial Sar-
coma. Mean follow-up was 38.8 months (range 16.3-84.1). 23% 
(8/34) of patients died from cancer-related causes while 23.5% 
(8/34) were alive with disease and 53% (18/34) had no evidence 
of residual/recurrent disease. 32 % (11/34) of patients were con-
sidered histopathological responders. Cox proportional-hazards 
regression demonstrated an association between PET2 SUV-pa-
rameters and DFS (PET2-SUVmax p=0.0113; PET2-SUVpeak 
p=0.0111; PET2-SUVmax/SUVmean-liver p=0.03; PET2-SUVpeak/
SUVmean-liver p=0.032; PET2-SUVmax/SUVmax-liver p=0.04; 
PET2-SUVpeak/SUVmax-liver p=0.035). No significant associa-
tion was observed between PET1-SUV parameters and changes 
in tumor SUV parameters with OS and DFS. Logistic regression 
demonstrated no potential association between histological 
response to therapy (necrosis ≥95%) and PET1-SUVparameters, 
PET2-SUV parameters and metabolic response. However, pa-
tients with PET2-SUVmax ≥2.5 were less likely to be responders 
(response rate=20.8%), while patients with PET2-SUVmax <2.5 
were more likely to be responders (response rate=60%). Con-
clusion: according to our data 18F-FDG-PET/CT performed six 
weeks after the start of neoadjuvant-chemotherapy is correlat-
ed with patients’ prognosis, since low FDG uptake in the primary 
lesion in PET2 is associated with better DFS.

OP-576
Validation of Standardized Interpretation Criteria for 
Early Response Evaluation with 18FDG-PET/CT in Pediatric 
Lymphoma- A Report on an IAEA Multicenter Prospective 
Study
H. Nadel1, E. Etchebehere2, J. Cerci3, A. Brink4, C. Bal5, V. Rangarajan6, 
T. Pfluger7, O. Kagna8, O. Alonso9, F. Begum10, K. Bashir Ali11, V. 
Magboo12, L. Menezes13, D. Paez14, T. Pascual15; 1British Columbia 
Children’s Hospital, Vancouver, BC, CANADA, 2Medicina Nuclear 
de Campinas, Campinas, BRAZIL, 3Medicina Nuclear Alto da XV, 
Curitiba, BRAZIL, 4University of Cape Town, Cape Town, SOUTH 

AFRICA, 5All India Institute of Medical Sciences, New Delhi, INDIA, 
6Tata Memorial Centre, Mumbai, INDIA, 7Ludwig-Maximillian 
University of Munich, Munich, GERMANY, 8Rambam Health Care 
Campus, Haifa, ISRAEL, 9Centro Uruguayo de Imagenología 
Molecular, Montevideo, URUGUAY, 10National Institute of Nuclear 
Medicine and Allied Sciences, Shabag, BANGLADESH, 11Nuclear 
Medicine, Oncology and Radiotherapy Institute, Islamabad, 
PAKISTAN, 12University of the Philippines, Manila, PHILIPPINES, 
13Institute of Nuclear Medicine, London, UNITED KINGDOM, 
14International Atomic Energy Agency, VIenna, AUSTRIA, 
15International Atomic Energy Agency, Vienna, AUSTRIA.

Purpose: To evaluate the prognostic impact of Lugano crite-
ria in the evaluation of pediatric 18F-FDG PET/CT examinations 
in children with lymphoma; Hodgkin lymphoma (HL) and 
Non-Hodgkin lymphoma (NHL) in a worldwide multicenter 
trial. Subjects and Methods: Between 2013 and 2017, eleven 
worldwide centers prospectively performed 18F-FDG-PET/CT 
studies for staging and interim response evaluation in pediatric 
lymphoma patients. Clinical and PET/CT findings, events, and 
mortality data were collected. Expert panel central review of 
baseline and interim 18F-FDG PET/CT examinations were eval-
uated for multiple visual and quantitative variables including 
change in SUVmax as well as Lugano classification(LC). LC scores 
of 1- 3 were considered as LC negative (LC-); likewise, LC 4 - 5 
= LC+. For events outcome, the independent predictors were 
selected based on a Cox proportional model that included LC 
score, change in SUV, and clinical covariate of age, female gen-
der, HL, clinical stage, lymphoma in spleen, extranodal lesions, 
bulk disease, and SUVmax. Results: Whole-body 18F-FDG PET/
CT acquisitions were performed in 260 patients (M:189; F:71), 
mean age=10±4 years, HL=193(74.2%); NHL=67(25.8%) with 
Stage I-IV represented. There were 201 patients with LC- inter-
im studies.LC+ studies were significantly and independently 
associated with increased overall mortality (N=9) (HR=8.82 ; CI 
= 2.20, 35.40; p=0.002) and with more events (N=36) (HR=4.06; 
CI = 2.00, 8.25; p<0.001). However, LC+ studies were associated 
with more events in children with HL (HR=7.58; CI = 3.03,18.62; 
p<0.001) than in NHL (HR=1.49; CI = 2.00, 8.25; p=0.50). Con-
clusion: Lugano criteria positive 18F-FDG PET/CT scan at inter-
im evaluation is an independent predictor of decreased overall 
survival in pediatric lymphoma patients.LC+ studies are able to 
independently predict decreased event free survival in patients 
with HL but not patients with NHL.

OP-577
True Whole-Body Versus Standard 18F-FDG PET/CT 
Acquisition For Staging Pediatric Lymphoma
J. Cerci1, E. Etchebehere2, H. Nadel3, A. Brink4, C. Bal5, V. Rangarajan6, 
T. Pfluger7, O. Kagna8, O. Alonso9, F. Begum10, K. Bashir Mir11, V. 
Magboo12, L. Menezes13, D. Paez14, T. Pascual14; 1Medicina Nuclear 
Alto da XV, Curitiba, BRAZIL, 2Medicina Nuclear de Campinas, 
Campinas, BRAZIL, 3British Columbia Children’s Hospital, 
Vancouver, BC, CANADA, 4University of Cape Town, Cape Town, 
SOUTH AFRICA, 5All India Institute of Medical Sciences, New 
Delhi, INDIA, 6Tata Memorial Centre, Mumbai, INDIA, 7Ludwig-
Maximillian University of Munich, Munich, GERMANY, 8Rambam 
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Health Care Campus, Haifa, ISRAEL, 9Centro Uruguayo de 
Imagenología Molecular, Montevideo, URUGUAY, 10National 
Institute of Nuclear Medicine and Allied Sciences, Shabag, 
BANGLADESH, 11Nuclear Medicine, Oncology and Radiotherapy 
Institute, Islamabad, PAKISTAN, 12University of the Philippines, 
Manila, PHILIPPINES, 13Institute of Nuclear Medicine, London, 
UNITED KINGDOM, 14International Atomic Energy Agency, Vienna, 
AUSTRIA.

Purpose: To estimate the incidence of clinically significant le-
sions in the lower extremities in pediatric patients with lympho-
ma on PET/CT studies conducted by a worldwide multicenter 
study. Subject & Methods: Between 2013 and 2017, eleven 
worldwide centers prospectively performed true vertex to toes 
whole-body PET/CT studies for staging and at interim treatment 
evaluation of response in pediatric lymphoma patients. Abnor-
malities identified in the lower limbs were analyzed for true 
whole-body involvement and the clinical impact of this infor-
mation was evaluated. Results: True whole-body FDG PET/CT 
acquisitions were performed in 260 patients (189 males), mean 
age=10±4 years, 193 Hodgkin lymphoma; 67 Non-Hodgkin 
lymphoma. At staging PET/CT study, lower limb lesions were 
detected in soft tissue, bone marrow, skin in 10 (3.8%) patients. 
All patients were stage IV regardless of lower limb lesions. None 
of the patients presented with disease involvement only in the 
lower limbs. On interim response PET/CT study, no FDG-avid 
disease was identified outside of limited whole-body images 
(eyes to thighs) in all patients who did not present with lower 
limb disease. Conclusion: If no lower limb lesion is detected on 
staging scan, limited whole-body PET/CT for evaluation of re-
sponse is appropriate in pediatric lymphoma patients, decreas-
ing scanning time and radiation exposure.

OP-578
Added Value Of 18F-FDG PET/CT On Therapeutic 
Management Of Patients With Neuroblastoma
J. Garcia1, S. Mañe2, M. Garrus3, I. Barber3, À. Jaramillo4, O. Cruz3, M. 
Soler4, P. Bassa4, E. Riera4, J. Mora3; 1CETIR Ascires, Esplugues, SPAIN, 
2Hospital Sagrat Cor, Barcelona, SPAIN, 3Hospital Sant Joan de Deu, 
Barcelona, SPAIN, 4CETIR, Barcelona, SPAIN.

Objective: To assess the clinical impact of 18F-FDG PET/CT on 
therapeutic management of patients with Neuroblastoma. 
Methods: Twenty-seven 18F-FDG PET/CT studies in 21 patients 
with Neuroblastoma (mean age: 5-year-old; range 1-14-year-old) 
were performed in 2007-2015. All patients were already treated 
and underwent a 123I-MIBG SPECT/CT study within 6 months of 
the PET/CT. The main reason for requesting the 18F-FDG PET/CT 
was due to inconsistent findings in clinical or biochemical data 
that prompted reasonable doubts concerning the clinical and 
therapeutic management of these patients. Findings of 18F-FDG 
PET/CT and 123I-MIBG SPECT/CT were retrospectively compared, 
and the clinical impact of PET/CT results on clinical manage-
ment of these patients was also analysed. Results: A diagnostic 
concordance of 77.8% was reached between 18F-FDG PET/CT 
and 123I-MIBG SPECT/CT studies (3 studies were both negative 
and 18 studies were both positive for the same regions). There 

were 6 non-concordant studies (22.2%): they all were 123I-MIBG 
SPECT/CT positive and 18F-FDG PET/CT negative. Non-concor-
dant cases corresponded with bone morphological lesions with 
123I-MIBG persistent uptake and non-significant glucose meta-
bolic activity. Therapeutic management: 18F-FDG PET/CT results 
resulted in changes in therapeutic management in 5 out of 
the 6 non-concordant cases, in whom clinical surveillance was 
ensued, with no additional treatment administered and good 
clinical outcome was observed. Conclusions: In patients with 
high-risk neuroblastoma under chemotherapy-radiotherapy, 
18F-FDG PET/CT provided valuable additional metabolic infor-
mation with respect to 123I-MIBG SPECT/CT, which resulted in a 
clinical impact on patient therapeutic management.

OP-579
Prediction of unfavorable histopathology in 
neuroblastoma patients using semi quantitative and 
quantitative methods of 123I-MIBG uptake
K. Chaurasiya1, E. Kireeva2, I. Vdovina2, T. Shamanskaya2, D. 
Kachanov2, Y. Likar2; 1Dmitry Rogachev National Research Center 
of Pediatric Hematology, Oncology and Immunology, Moscow, 
RUSSIAN FEDERATION, 2Dmitry Rogachеv Federal Research 
and Clinical Center of Pediatric Hematology, Oncology and 
Immunology, Moscow, RUSSIAN FEDERATION.

Introduction: 123I-metaiodobenzylguanidine (123I-MIBG) scintig-
raphy is widely used for the detection and staging of neuroblas-
toma. Risk-adapted treatment in patients with neuroblastoma 
(NB) is based on many clinical and genetic factors including 
histopathology. The aim of this study is to predict unfavorable 
histopathology in neuroblastoma patients using semiquanti-
tative (tumor to liver count rate ratio - TLCRR) and quantitative 
(SUVmax) methods of 123I-MIBG uptakes. Materials and Meth-
ods: 40 patients (23 boys and 17 girls; median age 18 months) 
were included in this retrospective study with newly diagnosed 
neuroblastic tumors. 123I-MIBG-scintigraphy including whole 
body conventional images and SPECT/CT of tumor and liver 
were performed for all patients before any type of treatment. 
TLCRR and SUVmax were calculated and analyzed by two inde-
pendent physicians. Results: In all patients corresponding his-
topathological findings were reviewed (22 neuroblastoma, 10 
ganglioneuroblastoma and 8 ganglioneuroma). The TLCRR and 
SUVmax were significantly higher in the neuroblastoma group 
(mean TLCRR and SUVmax were 7.2 and 8.4 respectively) than in 
the ganglioneuroblastoma (mean TLCRR and SUVmax were 1.1 
and 1.2 respectively) and ganglioneuroma group (mean TLCRR 
and SUVmax were 0.89 and 0.92 respectively). The TLCRR range 
for neuroblastoma varies from 2.1 to 14.21, for ganglioneuro-
blastoma from 0.45 to 3.2 and for ganglioneuroma from 0.62 to 
1.34. SUVmax range for neuroblastoma varies from 2.9 to 22.68, for 
ganglioneuroblastoma from 0.44 to 2.5 and for ganglioneuro-
ma from 0.5 to 1.85. Conclusion: According to our results TLCRR 
and SUVmax can predict unfavorable histopathology in patients 
with neuroblastic tumors by measuring 123I-MIBG uptake. To dif-
ferentiate neuroblastoma from ganglioneuroblastoma and gan-
glioneuroma the optimal cut-off for TLCRR and SUVmax can be 
used 3.3 and 2.9 respectively. TLCRR values between 2.1 and 3.2 
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are unspecific to differentiate neuroblastoma from ganglioneu-
roblastoma and ganglioneuroma. Both methods are unable to 
distinguish ganglioneuroblastoma and ganglioneuroma from 
each other. However, the quantitative assessment (SUVmax) of 
123I-MIBG uptake is more precise, easier to use. To obtain reli-
able data it is necessary to continue the study with further re-
cruitment and analysis.

OP-580
Bone scintigraphy with SPECT CT in paediatric patients 
with back pain: The experience of a paediatric tertiary 
referral centre
L. Biassoni1, K. Eseonu1,2, M. Easty1, R. Nadarajah1; 1Great Ormond 
Street Hospital for Children NHS Foundation Trust, London, UNITED 
KINGDOM, 2Stanmore National Orthopaedic Hospital, London, 
UNITED KINGDOM.

Introduction: A retrospective review on the added clinical val-
ue of bone scan with SPECT/CT in children and adolescents 
with back pain. Subjects and Methods: 107 consecutive pae-
diatric patients (37 males, 70 females, age range 5-17, median 
age 15), referred to the spinal surgery clinic of a tertiary paedi-
atric teaching hospital between November 2009 and February 
2017, were included. All patients had spinal x-ray, MRI (except 
9 patients, who had CT) and bone scan with planar whole 
body images (and spot views of the area of pain) and SPECT/
CT, centred on the area of pain. CT settings were adjusted to 
minimise the radiation burden (50 mAs, 80kVp under 8 years; 
24 mAs, 110 kVp over 8 years). A Siemens Symbia T2 SPECT/
CT gamma camera was used. All bone scintigraphies were re-
viewed by two consultant nuclear medicine specialists. Reports 
of x-rays, MRI (and CT) scans were available from the Radiology 
Information System. Details on patients’ presentation and follow 
up were available from the clinical documents database. The de-
cision on whether SPECT/CT added clinical value was made in 
a combined review session with the consultant spinal surgeon. 
Results: SPECT CT reported relevant positive findings in 53% of 
cases (57 of 107) and relevant negative findings in a further 16% 
(17/107). In those cases where SPECT CT reported positive find-
ings, a likely pain generator corresponding to the clinical history 
was identified in 86% of cases (49 of 57). Of those with positive 
findings, SPECT CT added clinical value, important for patients’ 
management, in 36 of 57 (63%) cases. SPECT CT identified fo-
cal mechanical stress from facet or sacroiliac joints in 32 of 57 
cases (56%). It showed that the MRI abnormalities (mild disc 
herniation, Shmorl’s nodules, hydromelia, Tarlov cyst) were not 
the cause of pain in 4 cases, and identified loose metalwork in 9 
patients, not previously diagnosed on MRI or plain radiograph. 
In 8 cases of spondylolysis SPECT/CT showed a cold pars de-
fect, thus prompting pars fusion with bone grafting. The mean 
effective dose equivalent from the limited CT associated to the 
SPECT was 0.37 mSv +/-0.22 mSv (0.15 - 0.98 mSv). Conclusion: 
These results suggest that a prospective evaluation of the role 
of SPECT/CT in paediatric patients with orthopaedic back pain is 
justified in a selected patients’ population. The CT component of 
the SPECT CT study, whilst producing bone images of diagnos-
tic quality, gave a particularly low radiation dose.

OP-581
Colonic transit evaluation in pediatric patients with 
chronic constipation using radiopharmaceutical 
administration directly into the bowel via an ostomy
L. A. Drubach, S. D. Voss, X. Cao, P. R. Johnston, S. Nurko, L. A. 
Rodriguez, N. Kwatra, A. Flores; Boston Children’s Hospital, Boston, 
MA, UNITED STATES OF AMERICA.

Introduction: The purpose of this study was to evaluate colon-
ic transit in pediatric patients with chronic constipation with 
a novel technique using direct administration of radiophar-
maceutical into the bowel via cecostomy or appendicostomy. 
Methods: We retrospectively reviewed the colonic transit stud-
ies in 22 patients (12 males and 10 females) with an age range 
between 9 and 22 years (mean 15 years). All patients had history 
of chronic constipation requiring a cecostomy or appendicosto-
my for bowel irrigation. All patients underwent measurement of 
colonic transit time performed following administration of 100 
microcuries of Ga-67 citrate in a 2cc liquid form followed by 8cc 
of saline flush. The tracer was administered directly into the ce-
cum via either the cecostomy or appendicostomy. Static images 
of the abdomen and pelvis were obtained in the anterior and 
posterior projections at baseline, 24, 48, and 72 hours post ad-
ministration. The patients were instructed to avoid saline bow-
el irrigation during the imaging period. The colonic geometric 
center (weighted average of residual non-evacuated radioactiv-
ity over four regions) was calculated for each time point using 
regions of interest drawn in the ascending, transverse, descend-
ing, and rectosigmoid colon. Anatomic regions were estimated 
based on correlative abdominal radiograph obtained at base-
line. Results: All studies and quantitative analyses were easily 
performed by a technologist, as activity was clearly identified 
in the colon. No patient reported discomfort. There were a total 
of 8/22 patients having no evacuation (100% of the activity still 
remaining in the bowel at 72 hours), 11/22 patients had evac-
uation >40% at 72 hours; and 5/22 had evacuation >90% at 72 
hours. Evaluation of the geometric center at 72 hours showed 
that 7/22 patients had most retention in the right side of the 
colon while 15/22 patients had the majority of activity in the 
left side of the colon. Conclusion: This technique provides an 
easily performed method for evaluation of the colonic transit 
time in patients with chronic constipation who have a cecosto-
my or appendicostomy. Since this technique does not require 
oral administration, it can be performed in all patients, including 
young children who may have difficulty swallowing pills. This 
technique presents a significant theoretical advantage over oral 
administration because direct administration into the cecum 
yields high image quality and avoids the problems of variable 
gastric emptying and small bowel
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J. Cerci; Quanta - Diagnóstico e Terapia, Rua Almirante Tamadaré, 
Couritiba, BRAZIL.

OP-583
PET Guided Biopsy - Lymphoma and Bone
C. Nanni; Metropolitan Nuclear Medicine, AOU S.Orsola Malpighi, 
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NETHERLANDS.
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Renal Imaging in the Transplanted Patient
M. Janssen; Radboudumc, Department of Radiology and Nuclear 
Medicine, Nijmegen, NETHERLANDS.

OP-592
Renal Imaging in Paediatrics
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OP-594
Preclinical evaluation of a mTOR specific PET ligand in a 
RAD001 sensitive/resistant breast cancer model system
C. W. Wichmann1,2,3, A. C. Parslow1,3, A. Rigopoulos1, U. 
Ackermann1,4, J. M. White2, A. M. Scott1,3,4; 1Olivia Newton-John 
Cancer Research Institute, Heidelberg, AUSTRALIA, 2School of 
Chemistry, The University of Melbourne, Parkville, AUSTRALIA, 
3School of Cancer Medicine, La Trobe University, Bundoora, 
AUSTRALIA, 4Centre for PET, Austin Health, Heidelberg, AUSTRALIA.

Introduction: Targeting the tyrosine kinases, EGFR and HER2, 
has dramatically improved patient outcomes in several tumor 
types such as in breast and colorectal cancer. Inevitably how-
ever, treatment loses its efficiency due to increasing tumor re-
sistance to therapy. The PI3K/AKT/mTOR pathway is commonly 
deregulated in a variety of human cancers and appears to be 
involved in the development of HER2 therapeutic resistance. 
Altered biomarker levels indicating upregulation of mTOR ac-
tivity have been correlated to increased efficacy of everolimus 
(RAD001) combination therapy in phase III clinical trials (BO-
LERO-1/3). Molecular imaging of the mTOR pathway provides 
an excellent opportunity to guide personalized therapeutic 
options by identifying resistant patient populations. Methods: 
The difference in cell uptake of 18F-MPC-1-1 in RAD001 sensitive 
compared to resistant breast cancer cell lines was investigated 
using internalization assays. The specificity was evaluated in 
competition studies with a non-radioactive inhibitor. Cellular 
localization of a fluorescently labelled derivative, MPC-1-1-488, 
was explored using confocal microscopy. In vivo properties 
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were characterized using PET/MR images of murine xenografts 
of a panel of RAD001 sensitive and resistant breast cancer cell 
lines. Results: Internalization assays showed up to 2.5- and 1.7-
fold increased cell uptake compared to the negative control in 
RAD001 sensitive HCC-1419 and BT-474 breast cancer cells, re-
spectively. In competition assays, cell uptake could be blocked 
to 25% and 35% of the unblocked uptake, respectively. Confo-
cal microscopy confirmed accumulation of MPC-1-1-488 in the 
cytoplasm and showed exclusion of the nucleus. The biodistri-
bution in mice was dominated by large uptake in organs relat-
ed to renal and hepatobiliary excretion. 18F-MPC-1-1 showed 
accumulation in tumor tissue in BT-474 xenografts over time. 
Simultaneous clearance from muscle tissue resulted in a mean 
T/M ratio of 1.7 ± 0.2 at 90 minutes p.i. in RAD001 sensitive xe-
nografts. Mice bearing RAD001 resistant xenografts showed a 
mean T/M ratio of 0.9 ± 0.2 at the same time point. The mean 
uptake in BT-474 tumours at 90 minutes p.i. was 2.8% ± 0.3% 
ID/ccm. Conclusion: 18F-MPC-1-1 showed potential as a PET li-
gand capable of discriminating between RAD001 sensitive and 
resistant breast cancer cell lines. Its cellular localization in the cy-
toplasm was confirmed and uptake was shown to be specific in 
competition assays. In vivo studies reflected the in vitro results, 
showing significant differences between RAD001 sensitive and 
resistant xenograft models. Further studies investigating the in 
vivo uptake threshold of 18F-MPC-1-1 which correlates with pos-
itive response to mTOR inhibitor therapy are warranted.

OP-595
PET Imaging of Parp Expression using [18F]olaparib
T. C. Wilson1, M. E. Xavier2, J. C. Knight2, S. Verhoog1, J. Baguña-
Torres2, M. Mosley2, S. L. Hopkins2, S. Wallington2, D. Allen2, V. 
Kersemans2, R. Hueting2, S. Smart2, V. Gouverneur1, B. Cornelissen2; 
1Department of Chemistry,University of Oxford, Oxford, UNITED 
KINGDOM, 2CRUK/MRC Oxford Institute for Radiation Oncology, 
Oxford, United Kingdom, Oxford, UNITED KINGDOM.

Imaging of poly (ADP-ribose) polymerase (PARP) using a radiola-
belled inhibitor has been proposed for cancer patient selection, 
prediction of outcome, dose optimisation, for genotoxic ther-
apy evaluation, and for imaging target engagement of novel 
PARP-targeting agents. We developed a radiolabelled structural 
equivalent of the FDA-approved PARP inhibitor olaparib, substi-
tuting fluoride for 18F to allow PET imaging in preclinical tumour 
models. A small panel of pancreatic ductal adenocarcinoma 
(PDAC) cell lines including Panc-1, MiaPaCa-2 and Capan-1 was 
used in cell uptake experiments with [18F]olaparib. PARP expres-
sion levels were determined using Western blot and confirmed 
by immunofluorescence microscopy. Specificity of [18F]olapar-
ib cell uptake was determined by blocking experiments using 
an excess of cold, unlabelled olaparib, or other PARP inhibitors 
(rucaparib, talazoparib). Dynamic PET/CT images were acquired 
for 1 h following an intravenous bolus injection of (3 MBq) [18F]
olaparib and ex-vivo biodistribution studies. Specificity of tu-
mour uptake was evaluated by co-administration of an excess 
of unlabelled olaparib. Experiment were also performed after 
external beam gamma-irradiation of the cells or the tumour (10 
Gy). In vitro, [18F]olaparib was taken up differently among PDAC 

cell lines: Panc-1 > MiaPaCa-2 > Capan-1. PARP1 expression 
levels determined by Western blot analysis correlated with cell 
uptake of [18F]olaparib. Cell-associated uptake of [18F]olaparib in 
all three cell lines could be blocked by more than 99% by addi-
tion of an excess of cold, unlabelled PARP inhibitor. [18F]olaparib 
uptake in all cells was increased 48 h after receiving gamma-ir-
radiation. In vivo, dynamic PET imaging of wild type naïve mice 
injected with [18F]olaparib revealed a weighted blood half-life 
of 19.3 min. Tumour uptake of [18F]olaparib in both Panc-1 or 
Capan-1 mouse xenografts was consistent with PARP1 expres-
sion determined by immunohistochemistry, in vitro uptake 
and immunoblotting analysis. Ex-vivo biodistribution analysis 
showed uptake of 3.16 ± 0.36%ID/g of [18F]olaparib in Panc-1 
tumours. Two hours after irradiation of Panc-1 tumour (10 Gy), 
uptake of [18F]olaparib increased by 70% (P=0.025). Western 
blot analysis demonstrated that PARP1 expression in Panc-1 
tumour increased in the irradiated group. Tumour uptake was 
significantly decreased after co-administration of an excess of 
cold, unlabelled olaparib (1.20 ± 0.17%ID/g; P=0.0016), whereas 
tumour uptake of [18F]olaparib in Capan-1 xenografts was sig-
nificantly lower (2.59 ± 0.32%ID/g), but also specific (blocked to 
1.00±0.17%ID/g; P = 0.015). Taken together, we demonstrated 
that [18F]olaparib can be used for quantifying olaparib tumour 
accumulation, in vitro and in vivo.

OP-596
Development of [18F]FAMTO: a novel fluorine-18 labelled 
positron emission tomography (PET) radiotracer for 
imaging CYP11B1 and CYP11B2 enzymes in adrenal 
glands
S. Bongarzone, F. Basagni, T. Sementa, N. Singh, C. Gakpetor, V. 
Faugeras, J. Bordoloi, A. D. Gee; King’s College London, London, 
UNITED KINGDOM.

Introduction: Primary aldosteronism accounts for 6-15% of 
hypertension cases, the single biggest contributor to global 
morbidity and mortality. Whilst ~50% of these patients have 
unilateral aldosterone-producing adenomas, only a minority 
have curative surgery as the current diagnosis of unilateral dis-
ease is poor. Carbon-11 radiolabelled metomidate ([11C]MTO) is 
a positron emission tomography (PET) radiotracer able to selec-
tively identify CYP11B1/2 expressing adrenocortical lesions of 
the adrenal gland. However, the use of [11C]MTO is limited to 
PET centres equipped with on-site cyclotrons due to its short 
half-life of 20.4 minutes. Radiolabelling a fluorometomidate de-
rivative with fluorine-18 (18F radioactive half life 109.8 min) in the 
aromatic position ([18F]FAMTO) has the potential to overcome 
this disadvantage and allow it to be transported to non-cyclo-
tron-based imaging centres. Methods: [18F]Fluoride in [18O]H2O 
was trapped on a Sep-Pak QMA cartridge and released with a 
solution of kryptofix 222/K2CO3 in acetonitrile/H2O. After drying 
solvents, boronic ester precursor and tetrakis(pyridine)copper(II)
triflate in DMF was added. Radiofluorination was conducted at 
118 °C for 20 min. The crude mixture was purified by semi-pre-
parative HPLC. Crude [18F]FAMTO was subsequently diluted with 
PBS, the mixture loaded onto a Sep-Pak tC18 cartridge and 
eluted with ethanol. The in vitro binding of purified [18F]FAM-
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TO was evaluated by autoradiography using pig adrenal tissue. 
Stability studies of [18F]FAMTO in human blood and plasma 
were performed. The preclinical PET imaging, ex vivo biodistri-
bution and metabolite analysis of [18F]FAMTO was performed in 
Sprague-Dawley rats. Results: [18F]FAMTO was obtained in 32 ± 
2% (n=18, decay corrected isolated radiochemical yield), with 
>98% radiochemical purity and molar activity of 105 ± 39 GBq/
µmol. In vitro autoradiography studies demonstrated specific 
binding of [18F]FAMTO to pig adrenal glands. No degradation 
of [18F]FAMTO was observed after incubation for 20 min with 
human blood. Ex vivo biodistribution data and PET image anal-
ysis underline high selective [18F]FAMTO uptake in rat adrenal 
glands (3.84% ID/g at 30 min). Metabolite analysis showed 20% 
unchanged [18F]FAMTO in the blood at 10 minutes post admin-
istration and rapid urinary excretion. Conclusions: [18F]FAMTO, a 
new 18F-labelled analogue of metomidate, was successfully syn-
thesized with good yield. In vitro and in vivo experiments have 
shown that [18F]FAMTO accumulates in adrenal glands, with 
good adrenal to liver ratios in rats and fast metabolism. The sim-
plicity of radiolabeling and encouraging results from preclinical 
studies justify a further evaluation of [18F]FAMTO in humans as 
diagnosis tool to enable curative hypertension strategies for this 
patient demographic.

OP-597
Early Detection of Pancreatic Cancer in KPC Mice by 
Imaging DNA Damage Signalling
J. C. Knight, J. Baguña Torres, L. Contreras Bravo, V. Kersemans, 
D. Allen, P. Kinchesh, S. Smart, B. Cornelissen; University of Oxford, 
Oxford, UNITED KINGDOM.

Aim: Despite its widespread use, the PET radiotracer 18F-FDG 
has been shown in clinical settings to be ineffective for im-
proving early diagnosis of pancreatic ductal adenocarcinoma 
(PDAC).1 An alternative strategy for early detection of pancreatic 
cancer involves targeting pancreatic intraepithelial neoplasia 
(PanIN) lesions which are the non-invasive precursors of PDAC. 
As the DNA damage response is known to be activated during 
the progressive development of PanINs2, we sought to investi-
gate whether the SPECT imaging agent, 111In-anti-γH2AX-TAT3, 
would allow visualisation of the DNA damage repair marker 
γH2AX and thus facilitate early detection of PDAC in a geneti-
cally engineered mouse model. Methods and Materials: Ge-
netically engineered KPC mice (K-rasLSL.G12D/+; p53R172H/+; PdxCre) 
were regularly monitored by 18F-FDG-PET as part of a longitudi-
nal imaging study. At various ages, mice were co-imaged with 
both 18F-FDG and 111In-anti-γH2AX-TAT. Ex vivo analysis of har-
vested tissues and organs was also performed. The PanIN/PDAC 
status of these mice was confirmed by haematoxylin and eosin 
(H&E) staining of the pancreata which were co-registered with 
autoradiography and immunofluorescence microscopy images 
of the relevant tissue sections to examine how uptake of 111In-
anti-γH2AX-TAT was influenced by the upregulation of γH2AX 
within PanIN-3 lesions. Results: Uptake of 111In-anti-γH2AX-TAT 
within the pancreas was positively correlated with the propor-
tion of PanIN-3 lesions determined from histology. Such cor-
relation was not observed with the non-specific control agent, 

111In-IgG-TAT. Co-registration of H&E, autoradiography and im-
munofluorescence images revealed that 111In-anti-γH2AX-TAT 
localises in regions of high grade PanIN lesions, which are the 
direct precursors for fully invasive PDAC, while radioactive signal 
was absent in regions of PDAC. This is consistent with the time-
line of expression of γH2AX in PDAC progression, and literature 
data on other cancers.4 Conclusions: 111In-anti-γH2AX-TAT al-
lows non-invasive detection of γH2AX upregulation in pre-inva-
sive PanIN-3 lesions and could potentially be used to aid in the 
early detection and staging of pancreatic cancer. References: 1. 
Strobel, O. et al., Pancreatic Cancer: FDG-PET is not useful in ear-
ly pancreatic cancer diagnosis. Nat. Rev. Gastroenterol Hepatol., 
2013, 10, 203-205. 2. Koostra J.-B. et al., Widespread Activation of 
the DNA Damage Response in Human Pancreatic Intraepithelial 
Neoplasia. Mod. Pathol., 2009, 22, 1439-1445. 3. Knight, J. C. et al., 
Imaging DNA Damage by PET and SPECT. Eur. J. Nucl. Med. Mol. 
Imaging, 2017, 44(6), 1065-1078. 4. Bartkova J, Hořejší Z, Koed K, 
Krämer A, Tort F, Zleger K, et al. DNA damage response as a can-
didate anti-cancer barrier in early human tumorigenesis. Nature. 
2005;434(7035):864-70.

OP-598
Development Of Stroma-targeted Theranostics Based On 
Inhibitors Of Fibroblast Activating Protein
T. Lindner, A. Loktev, A. Altmann, F. Giesel, C. Kratochwil, W. Mier, U. 
Haberkorn; University Hospital Heidelberg, Heidelberg, GERMANY.

Aim: Cancer associated fibroblasts (CAFs) are an important sub-
population of stromal cells and present in more than 90% of 
epithelial carcinomas such as pancreatic, colon and breast can-
cer. Due to their involvement in remodeling of the extracellular 
matrix, angiogenesis, immunosuppression and resistance to 
chemotherapeutics, an increased occurrence of CAFs correlates 
with a poor prognosis. One feature of CAFs is the overexpression 
of fibroblast activating protein (FAP), a protease which is almost 
undetectable in healthy tissues. In recent studies, we were able 
to demonstrate the efficiency of radiolabeled FAP inhibitors for 
positron emission tomography (PET) and successfully intro-
duced the theranostic agent FAPI-04. Since the retention time 
in tumors only allows therapy with short lived nuclides, the aim 
of this work is the further development of theranostic probes 
by fine tuning the pharmacokinetic properties. Materials and 
Methods: Based on variations of the linker between the bifunc-
tional chelator and the inhibitor moiety, a subset of 10 novel 
tracers was investigated. FAP modified HT1080 (human fibrosar-
coma) cells were used to determine EC50-values as well as in-
ternalization and efflux rates. The same cell line was also used 
for subcutaneous xenografts in BALB/c nu/nu mice for in vivo 
imaging by PET and biodistribution studies. To ensure target 
specificity, HEK cells carrying the closely related serine protease 
dipeptidyl peptidase 4 (DPP4) were used as a negative control 
in vitro. Results: All novel derivatives showed high selectivity 
towards FAP over DPP4. Regarding the deviations, the EC50-val-
ues of all compounds were approximately in the range of 10-20 
nM. Therefore the selection of a promising candidate was based 
on the tumor accumulation and rapid background clearance in 
small animal PET imaging as well as the in vitro efflux kinetics. In 
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terms of these requirements two candidates with an increased 
lipophilicity of the linker moiety were further characterized in 
biodistribution studies. Compared to FAPI-04, the current lead 
compound for use in humans, these studies showed a substan-
tially delayed elimination from tumor tissue for FAPI-21 while 
upholding an excellent tumor/background ratio. Conclusion: 
By variation of the linker moiety we were able to obtain a tracer 
with an extended tumor retention time. Still, further develop-
ment is required to enable the use of longer lived nuclides e.g. 
177Lu or 225Ac to complement the therapeutic toolkit. Additional 
experiments are ongoing to demonstrate the versatility of this 
approach.

OP-599
PET Tracking of 89Zr-labeled Gamma-delta T-cells in a 
Xenograft Model of Breast Cancer: Combination with 
Liposomal Alendronate Increases Tumour Accumulation
F. Man1, L. Lim1, A. Volpe1, A. Gabizon2, H. Shmeeda2, B. Draper1, 
A. Parente-Pereira1, J. Maher1, P. Blower1, G. Fruhwirth1, R. T. M. de 
Rosales1; 1King’s College London, LONDON, UNITED KINGDOM, 
2Oncology Institute, Shaare Zedek Medical Center and Hebrew 
University−School of Medicine, Jerusalem, ISRAEL.

Introduction: The development of cellular immunotherapies 
against cancer would greatly benefit from in vivo cell tracking 
solutions. Vγ9Vδ2-T cells are a highly cytotoxic subset of immune 
cells and have been used successfully in several clinical trials in 
cancer immunotherapy. Using the recently developed PET trac-
er [89Zr]Zr(oxinate)4 (t1/2 = 78.4 h, β+ = 22.3%), human Vγ9Vδ2-T 
cells were tracked in a xenograft breast cancer model, using 
PEGylated liposomal alendronate (PLA) to attract Vγ9Vδ2-T 
cells towards tumour tissue. Methods: Human Vγ9Vδ2-T cells 
were isolated from peripheral blood and expanded in vitro us-
ing zoledronate and IL-2. MBA-MB-231.hNIS-GFP breast cancer 
cells were injected subcutaneously in the mammary fat pad 
of female SCID/beige mice. In one group (n=9), tumours were 
sensitised by intravenous administration of PLA (5 mg/kg alen-
dronate) 4 days prior to Vγ9Vδ2-T cell injection. Control groups 
received placebo liposomes (n=4), non-liposomal alendronate 
(n=3) or Vγ9Vδ2-T cells alone (n=5). A final group (n=3) was 
administered radiolabelled cells killed by freeze-thawing. [89Zr]
Zr(oxinate)4 was synthesised by reacting 8-hydroxyquinoline 
with [89Zr]Zr(oxalate)4. On day 0, γδ-T cells were radiolabelled 
with [89Zr]Zr(oxinate)4 (30/300 mBq/cell) for 20 min and inject-
ed in the tail vein (11x106 cells/animal). Animals were imaged 
by PET/CT on days 0, 2 and 7 and by SPECT/CT (99mTc) on days 0 
and 2. Biodistribution and histology studies were performed on 
day 7. The cancer-cell-killing ability of radiolabelled γδ-T cells 
was evaluated in vitro. Results: Vγ9Vδ2-T cells were radiola-
belled with 46.6 ± 6.7 % efficiency and showed the expected 
biodistribution/pharmacokinetics for directly-labelled T-cells. 
Radiolabelling Vγ9Vδ2-T cells with 89Zr did not affect their abil-
ity to kill MBA-MB-231.hNIS-GFP cells in vitro. Vγ9Vδ2-T in vitro 
proliferation was only affected by amounts of 89Zr ≥50 mBq/
cell. Accumulation of Vγ9Vδ2-T cells in tumours was demon-
strated by PET/CT and confirmed by histology. Tumour uptake 
was higher in the PLA-treated group than in control groups 

(Vγ9Vδ2-T +PLA: 2.1 ± 0.8 %ID/g versus Vγ9Vδ2-T without PLA: 
1.2 ± 0.3 %ID/g, n=9-12, p=0.0018). Histology showed presence 
of Vγ9Vδ2-T cells around and within tumour tissue. Radiola-
belling of liposomes with 111In demonstrated accumulation of 
PLA in the tumour after 24-72 h. Conclusion: We demonstrat-
ed that [89Zr]Zr(oxinate)4 allows efficient delivery of 89Zr to γδ-T 
cells and sufficient retention for in vivo tracking by PET over 7 
days. In vitro studies showed no adverse effect of radiolabelling 
on γδ-T cell functionality. Accumulation of γδ-T cells in tumour 
tissue was enhanced by pretreatment with aminobisphospho-
nate-loaded liposomes.

OP-600
Radiolabelled Bacillus anthracis toxin-based probes for 
molecular imaging of MMP activity in tumour models
M. E. Xavier1, J. B. Torres2, S. Hopkins2, S. Liu3, T. H. Bugge3, S. H. 
Leppla3, B. Cornelissen1; 1CRUK/MRC Oxford Institute for Radiation 
Oncology, Department of Oncology, University of Oxford, UNITED 
KINGDOM, 2CRUK/MRC Oxford Institute for Radiation Oncology, 
Department of Oncology, Oxford, UNITED KINGDOM, 3National 
Institutes of Health, Bethesda, MD, UNITED STATES OF AMERICA.

Introduction: Increased activity of matrix metalloproteinases 
(MMP) 2, 9 and 14 is associated with poor prognosis and me-
tastasis in different solid tumour types. To exploit this feature, 
the protective antigen-binding domain (PAWT) of the binary 
anthrax lethal toxin (LT) was modified to form a pore in cell 
membranes only when cleaved by MMPs (PAL1) instead of the 
furin enzyme. The anthrax lethal factor (LF) is then able to trans-
locate through these pores into the cytosol of tumour cells. The 
current work describes the use of this system to measure MMP 
activity non-invasively in preclinical tumour models by SPECT. 
Methods: The activation of PAL1 was evaluated by cytotoxicity 
assays in a range of cancer cell lines, with or without a broad 
spectrum MMP inhibitor (GM6001). MMP2 and 9 activity from 
the different cancer cell lines was assessed by gelatin zymogra-
phy. Expression levels of MMP14, and LT native receptors (TEM8 
and CMG2) were evaluated by western blot analysis. Cell abun-
dance of TEM8 and CMG2 onto the cell surface was determined 
by saturation binding assays using PAWT radiolabelled with in-
dium 111 [111In], [111In]PAWT. After radiolabelling LFE687A (LF with 
a defective catalytic domain) cell uptake experiments were 
performed in the presence or not of PAL1. Preliminary evalu-
ation of the in vivo biodistribution of [111In]PAL1, [111In]PAWT 
or [111In]LFE687A was performed by SPECT/CT in naive mice and 
MMP14-expressing CAPAN1 tumour-bearing mice. Results: 
Cell-based cytotoxicity assays showed different sensitivities to 
PAL183/FP59 treatment, CAPAN1=HT1080>MDAMB231>KPC-
B8484>>MCF7, which correlated with expression of MMP14 and 
of LT receptors, mainly CMG2. Activation of PAL183 was effective-
ly blocked by GM6001, further suggesting MMP selectivity. The 
ability of PAL183 to deliver [111In]LFE687A or fluorescently labelled 
LFE687A into CAPAN1 cells was demonstrated by cellular uptake 
assays and confocal microscopy respectively. The blood half-
life obtained from dynamic SPECT data was 10 min for [111In]
PAWT and 82 minutes for [111In]PAL1, while [111In]LFE687A exhib-
ited a blood residence time of 52 min. Ex vivo gamma-count-
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ing showed moderate accumulation of [111In]PAL1 in CAPAN1 
tumour xenografts (4.64 ± 0.52%ID/g) at 4 hours post-injection 
of the tracer. Whereas [111In]PAWT presented a lower tumour 
uptake (2.40 ± 0.52%ID/g). Conclusion: Taken together, our re-
sults indicate that radiolabelled forms of mutated anthrax lethal 
toxin hold promise for non-invasive imaging of MMP activity in 
cancer patients.

OP-601
Two novel 68Ga-Labeled Ligands of Carbonic Anhydrase IX 
to Noninvasively Image Hypoxic Tumors
K. Chen, Y. Seimbille; Erasmus MC, Rotterdam, NETHERLANDS.

Aim: Carbonic anhydrase IX (CAIX) is an established marker for 
tumor hypoxia and certain malignancies. Several sulfonamides, 
such as acetazolamide (AAZ) and benzenesulfonamide, exhib-
it high binding affinity against CAIX and therefore they have 
been radiolabeled to noninvasively image CAIX expression in 
tumors. However, target specificity and pharmaceutical profiles 
of these sulfonamide-based probes still have to be optimized. 
We recently reported a rapid and regioselective 2-cyanoben-
zothiazole (CBT)/1,2-aminothiol ligation approach to prepare 
radiolabeled bio-vectors for PET imaging. Herein, we described 
the design, synthesis and 68Ga-labeling of two AAZ-conjugated 
molecules bearing different linkers (PEG vs. charged amino ac-
ids) to investigate the effect of molecular composition, solubility 
and overall charge on biodistribution. Materials and Methods: 
The chelator NOTA-pyCBT was prepared in 3 steps starting from 
2-cyano-6-hydroxybenzozthiazole (6-OH-CBT) and the corre-
sponding macrocyclic intermediate. Two CAIX ligands (Cys-PEG-
AAZ and Cys-DRD-AAZ) containing an AAZ moiety, a spacer 
and a N-terminal cysteine residue were prepared by solid-phase 
synthesis. NOTA-pyCBT was labeled with 68GaCl3 in NaOAc buf-
fer (0.1 M, pH 5.5) at 90 °C for 15 min. The CBT/1,2-aminothiol 
cycloaddition was carried out by mixing [68Ga]Ga-NOTA-pyCBT 
and Cys-PEG-AAZ (or Cys-DRD-AAZ) in an aqueous solution (0.1 
M NaOAc, pH 7.0) at room temperature for 30 min. To confirm 
the identity of the conjugated products, direct 68Ga-labeling of 
NOTA-Luc-PEG-AAZ and NOTA-Luc-DRD-AAZ were performed. 
All the radiolabeling reactions were monitored by RP-C18 HPLC. 
Results: NOTA-pyCBT was obtained with an overall yield of 52% 
from 6-OH-CBT. 68Ga-labeling of NOTA-pyCBT was successfully 
achieved under slightly acidic conditions (NaOAc buffer, 0.1 M, 
pH 5.5, 90 °C) to give [68Ga]Ga-NOTA-pyCBT with radiochemical 
yields over 95%. Treatment of Cys-PEG-AAZ and Cys-DRD-AAZ 
with [68Ga]Ga-NOTA-pyCBT provided [68Ga]Ga -NOTA-Luc-PEG-
AAZ and [68Ga]Ga-NOTA-Luc-DRD-AAZ with 96 and 95% yields, 
respectively. Identity of the 68Ga-labeled final products was con-
firmed by direct labeling of NOTA-Luc-PEG-AAZ and NOTA-Luc-
DRD-AAZ with 68GaCl3. Finally, the radiolabeled products were 
found to be stable in PBS and EDTA solution for 2 h. Conclusion: 
Our CBT/Cys bioorthogonal approach has been conveniently 
and efficiently applied to the site-specific 68Ga-labeling of two 
novel CAIX ligands. In vitro receptor binding affinity assay, cell 
internalization assay, in vivo biodistribution and μPET studies are 
underway to explore the effects of the molecular composition 
on the physicochemical properties of our CAIX radioligands.
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OP-602
Development of a routine method for dissolution of resin 
microspheres for 90Y measurement
C. Underwood1, K. M. Ferreira2, B. Russell2, A. J. Fenwick2,3, P. Ivanov2; 
1Advanced Technology Institute, London, UNITED KINGDOM, 
2National Physical Laboratory, London, UNITED KINGDOM, 
3University of Cardiff, Cardiff, UNITED KINGDOM.

Aim: A method currently used for the treatment of inoperable 
liver tumours is known as Selective Internal Radiation Therapy 
using 90Y resin microspheres (known as SIR Spheres). Radionu-
clide calibrators are used in hospitals to measure the 90Y activity 
before administering to the patient. Previous studies showed the 
difficulties of measuring 90Y liquid solution using a radionuclide 
calibrator (Fenwick et al. 2014), with only 40% of the participants 
reporting values within ±5% of the certified value. Another study 
(Ferreira et al. 2016) showed the difficulties of measuring 90Y res-
in microspheres using a radionuclide calibrator, and highlighted 
the differences in the radionuclide calibrator response when 
measuring aqueous and sphere forms. The radionuclide calibra-
tor response for 90Y liquid is well known, however, the response 
will be different for 90Y resin microspheres. Therefore, there is a 
requirement to develop a procedure that can effectively transfer 
yttrium from the resin phase to the aqueous phase. Materials 
and Methods: The method consists of adding 5g of concen-
trated nitric acid (HNO3) to the vial with a well-known amount 
of stable yttrium resin microspheres, shaken and left to rest. At 
regular time intervals, a subsample was taken and diluted to 10 
mL in 2% HNO3 and measured by inductively coupled plasma 
mass spectrometry (ICP-MS). Subsamples were also taken be-
fore adding the acid, enabling the distribution of stable yttri-
um between the aqueous and sphere phases to be calculated. 
Once the method was refined, active samples were prepared 
and measured using a high-pressure re-entrant secondary stan-
dard ionisation chamber and liquid scintillation counting (LSC). 
The same process of adding the HNO3 was used for the active 
sources. Results and conclusions: The average yttrium recov-
ery into the aqueous phase when using HNO3 was 69.6±1.9% 
for the measurements using stable yttrium and 84.4±2.2% when 
using 90Y. This work showed that the relative uptake within each 
experiment has been consistent and reproducible. It has been 
shown that the method is not time dependant after a period 
of one hour and solution is homogeneous throughout. The ef-
fect of different people attempting the method has also been 
noted. Additional work needs to be performed to reduce the 
uncertainties and to understand the differences between stable 
and 90Y, however, this seems to be a possible method to cross 
calibrate aqueous 90Y and 90Y bound to microspheres. Referenc-
es: Fenwick, A.J. et al., Appl. Radiat. Isot. 87, 10-13 (2014) Ferreira, 
K.M. et al. Appl. Radiat. Isot. 109, 226-230 (2016)
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OP-603
90Y Scout Dose Imaging In Hepatic Radioembolization
B. Kunnen, S. van der Velden, M. G. E. H. Lam, M. A. Viergever, H. W. 
A. M. de Jong; UMC Utrecht, Utrecht, NETHERLANDS.

Purpose: Prior to 90Y radioembolization, a scout dose of 
99mTc-macroaggerated albumin (99mTc-MAA) is administered to 
estimate the amount of activity shunting to the lungs. A high 
lung shunt fraction (LSF) may impose a lower treatment dose 
or even impede treatment. Accurate LSF measurement is there-
fore important, but is hampered by the deviant MAA particles. 
Ideally, 90Y microspheres would also be used for scout imaging 
, but this would require this scout activity to be lower than an 
estimated safety threshold of about 100 MBq. However, 90Y is 
very challenging to image, especially at extremely low activities. 
The aim of this study is to evaluate low 90Y scout activity LSF 
estimation by PET/CT, Bremsstrahlung SPECT/CT and planar im-
aging by using an anthropomorphic phantom. Materials and 
methods: The lungs and liver of a thorax phantom (RS-800, Ra-
diology Support Devices) were filled with 90Y chloride to mimic 
an LSF of 15%. Several PET/CT (Siemens Biograph mCT), Brems-
strahlung SPECT/CT (Siemens Symbia T16) and planar images 
(Siemens Symbia T16) were acquired at a range of 90Y activities 
(1586 to 25 MBq). PET images were reconstructed using a clin-
ical protocol (attenuation correction, TOF, scatter and random 
correction, OP-OSEM) and included a background correction. 
SPECT images were reconstructed using both a clinical protocol 
(attenuation correction, OSEM) and a Monte Carlo (MC) based 
reconstruction method (MC based detector modelling and scat-
ter correction, attenuation correction, OSEM) which included a 
background correction. For planar images the geometric mean 
was calculated and a background correction was included. The 
LSF was calculated by assessing the reconstructed activity in the 
lungs and liver delineated on the CT images. Results: PET re-
constructions accurately estimated the LSF (error <1.0 percent 
point (pp)) when total activity was high (>350 MBq), but greatly 
overestimated the LSF (up to 25pp) when activity was low (<100 
MBq). Bremsstrahlung SPECT clinical reconstructions overesti-
mated the LSF (up to 13pp) when activity was both high and 
low. Similarly, planar images overestimated the LSF (up to 23pp). 
MC-based SPECT reconstructions accurately estimated the LSF 
with an error of less than 1.3pp for scout activities as low as 70 
MBq. Conclusion: Bremsstrahlung SPECT/CT can accurately es-
timate the LSF for a theoretically safe 90Y scout activity as low as 
70 MBq, when reconstructed with an MC-based model.

OP-604
Comparison Between Planar and SPECT/CT Lung Shunt 
Fractions for Pre-Therapy SIRT Patients
S. P. Fleming1,2, K. M. Bradley1, D. R. McGowan1,3; 1Oxford University 
Hospitals NHS Foundation Trust, Oxford, UNITED KINGDOM, 
2University Hospitals Birmingham NHS Foundation Trust, 
Birmingham, UNITED KINGDOM, 3University of Oxford, Oxford, 
UNITED KINGDOM.

Purpose: Pre-therapy 99mTc-MAA is a common precursor for 
patients intended for selective internal radiation therapy (SIRT) 

with the aim of assessing shunting of activity from the liver to 
the lungs. Administered activities are in part calculated using 
lung shunt fraction (LSF) whereby current standard of practice 
utilises whole body planar scintigraphy. SIRT patients routinely 
have SPECT/CT for the purpose of clinical assessment and this 
study aims to quantify the difference between planar LSF and 
SPECT/CT LSF. Methods: One hundred patients from November 
2014 to January 2018 were retrospectively analysed to calculate 
planar and SPECT/CT LSF. LSF is calculated as the lung activity as 
a percentage of total liver and lung activity. SPECT/CT data was 
reconstructed using HERMES Hybrid Recon (HERMES Medical 
Solutions AB) with attenuation, resolution recovery, and Monte 
Carlo scatter corrections applied. Two-dimensional outlines of 
the liver and lungs were drawn on the planar images using HER-
MES Hybrid Viewer and the area and total counts recorded. Planar 
LSF was calculated using the background-corrected geometric 
mean of anterior and posterior images. Three-dimensional out-
lines of the liver, lungs and background were acquired using 
HERMES Hybrid3D and the volume and total counts recorded 
and used to calculate a SPECT/CT LSF. For patients where no full 
CT of the lungs was available the visualised lungs were outlined 
and an estimate of the total lung volume was made, dependant 
on gender, and the total lung counts scaled to reflect this. Re-
sults: Results indicated a definitive correlation between LSF cal-
culations using planar scintigraphy and SPECT/CT. Regression 
analysis was performed resulting in a correlation coefficient of 
R=0.932 (95% confidence interval, CI = 0.900 - 0.954, p<0.001) 
with a corresponding equation of SPECT/CT/LSF = 0.467[95%CI 
0.431-0.504] x PlanarLSF) + 0.006[95%CI 0.001-0.010]. Conclu-
sion: LSF is higher when utilising planar compared to SPECT/CT. 
Further investigation is required with full lung CT images with 
the aim of expanding into full lung dosimetry.

OP-605
Comparison of Pre- and Post-Therapeutic Dosimetry in 
Microsphere Treatment
T. Toklu, N. Alan Selcuk, G. Ergiyen Buldu; Yeditepe University 
Hospital, Department of Nuclear Medicine, Istanbul, TURKEY.

Aim: In this study, tumor doses, healthy injected liver doses 
(HILD) and healthy whole liver doses (HWLD) from pre-treat-
ment Tc-99m MAA SPECT/CT and post-treatment Y-90 PET/CT 
studies were compared in patient with primary or metastatic 
liver disease. Materials and Methods: The study was retro-
spectively conducted with 23 pts (9F/14M) with primary or 
metastatic liver tumors. Approximately 185 MBq Tc-99m MAA 
was injected from various sub-branches of the hepatic artery. 
VOIs were drawn on iteratively reconstructed SPECT/CT im-
ages to obtain tumor and healthy injected liver volumes and 
counts. Tumor, HILD and HWLD were estimated using MIRD 
and multi-compartmental partition methods. Post-treatment 
Y-90 PET/CT scans were performed with 15 min/bed. SPECT/
CT and PET/CT images were registered. Counts on PET/CT 
were obtained from VOIs used in SPECT/CT images. With these 
counts, tumor dose, HILD and HWLD were estimated from PET/
CT scans. Relationship between pre- and post-treatment doses 
were investigated with Pearson’s correlation coefficient test. Re-
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sults: In Tc-99m MAA SPECT/CT dosimetry, average tumor, HILD 
and HWLD were calculated as 181.5±50.3; 77.5±19.0; 33.1±11.0 
Gy, respectively. Corresponding average dose values in PET/CT 
dosimetry were 154.8±51.7; 84.9±23.6; 35.9±11.3 Gy, respective-
ly. Average tumor dose was approximately 15% lower in PET/CT 
dosimetry, while average HILD and HWLD were approximately 
9% lower in SPECT/CT dosimetry. Pearson’s correlation coeffi-
cients were 0.714, 0.858, 0.924, respectively and p<0.001 for all 
doses. Conclusion: Average dose ratios suggest that the differ-
ences mainly caused by the registration errors. As tumor regions 
have small volumes, dose differences between two modalities 
were higher than other dose quantities. On the other hand, sta-
tistically significant correlations were obtained between both 
dosimetry depends on different imaging methods. This finding 
concludes that post- therapeutic dosimetry depends on Y-90 
PET/CT imaging in can be safely used for assessing treatment 
delivery accuracy.

OP-606
A novel lung dose calculation methodology with precision 
analysis for Y90-radioembolization using diagnostic chest-
CT and Tc99m-MAA SPECT/CT
S. Kappadath, B. Lopez, A. Mahvash; UT MD Anderson Cancer 
Center, Houston, TX, UNITED STATES OF AMERICA.

Purpose: Current treatment planning for Y90-radioemboliza-
tion estimates lung mean dose (LMD) by measuring lung shunt 
fraction (LSF) from Tc99m-MAA planar imaging and assuming a 
1000g lung mass. The errors in these estimations are unknown, 
and therefore the precision of LMD is unknown. We propose an 
improved LMD calculation which derives LSF from Tc99m-MAA 
SPECT/CT (spectCT) and the patient-specific lung mass from 
diagnostic chest-CT (diagCT). Furthermore, we quantified the 
errors in these lung mass and LSF calculations to estimate the 
precision of the reported LMD. Materials and Methods: Our 
proposed LMD (LMDnew) calculation consists of the following: 
1) estimate liver counts from spectCT liver contour; 2) estimate 
total lung counts by multiplying density [cts/g] from spectCT 
left-lung contour with the total lung mass [g] from diagCT lung 
contours; 3) compute LMDnew using LSFnew derived from liv-
er and lung counts and the total lung mass from diagCT. The 
precision of LMDnew was quantified by calculating the relative 
errors in the liver count, lung count, and lung mass measure-
ments. Finally, we compared LMDnew, LSFnew, and lung mass 
estimates to standard model values (LMDstd, LSFstd, 1000g) in 
52 consecutive patients with hepatocellular carcinoma that un-
derwent Y90-glass-radioembolization. Results: LSFnew ranged 
from 0.003-0.108 (median 0.021), and lung masses ranged from 
548-1182g (median 816g). LSFnew was always lower than LSF-
std (difference median: -0.044, range: -0.009 to -0.120). An LSF-
new uncertainty of 9.0% was derived from uncertainties of 2.0% 
and 8.8% in liver and lung counts, respectively, due to variability 
in contouring. Patient-specific lung mass was lower than 1000g 
in 91% of cases (difference median: -184g, range: -452g to 
+178g) and had an uncertainty of 6.4% from variability in lung 
contouring. LMDstd (median: 6.9Gy, range: 1.0 to 30.7Gy) was 
always greater than LMDnew (difference median: +255%, range: 

+108% to +617%). LMDnew, calculated with the same inject-
ed activities, was lower than LMDstd by up to 23.0Gy (median 
4.9Gy). Error propagation yielded precision of 11.1% in the LMD-
new calculation.Conclusion: We derived a method to calculate 
lung mass and LSF using routinely-available diagnostic chest-
CT and Tc99m-MAA SPECT/CT. More importantly, we system-
atically quantified the errors in our measurements to establish 
the precision of the estimated lung dose (~11%). The current 
clinical model overestimates LSF and LMD and could therefore 
unnecessarily limit the dose to target volume(s). The proposed 
methodology provides a more accurate LMD and an estimate 
of its precision, which will improve treatment and re-treatment 
planning for Y90-radioembolizations.

OP-607
Investigation of the quantification of 111In as a 
theragnostic tracer for 90Y-microspheres after Selective 
Internal Radiation Therapy
A. J. Craig1,2, J. Gear1,2, M. Tapner3, I. Murray1,2, G. Flux1,2; 1Royal 
Marsden NHSFT, Sutton, UNITED KINGDOM, 2Institute of Cancer 
Research, Sutton, UNITED KINGDOM, 3ABX-CRO, Normanhurst, 
AUSTRALIA.

Introduction: Post-therapy 90Y imaging can be used for ab-
sorbed dose estimation following 90Y-microsphere SIRT. 90Y 
bremsstrahlung SPECT-CT has relatively poor resolution and 
quantitative accuracy. It is proposed that the quantitative ac-
curacy of post-SIRT SPECT can be improved by the co-adminis-
tration of microspheres labelled with a gamma-emitting tracer. 
The aim of this study was to investigate the quantitative accura-
cy of 111In SPECT in the presence of an 90Y background. 90Y/111In 
SPECT was compared with 90Y SPECT-CT for quantitative accu-
racy. Method: A 3D printed liver phantom with two spherical 
inserts of 40mm and 20mm diameter was filled with 600MBq 
of 90Y at a sphere-to-background ratio of 6:1. An 90Y SPECT-CT 
scan was acquired with a 56-268keV energy window. The phan-
tom was then filled with a 90Y/111In mixture at ratios 50:1, 10:1, 
and 5:1 with a sphere-to-background ratio of 6:1 and SPECT-CT 
scans were performed with 15% energy windows centred on 
171keV and 245keV. All SPECT scans were acquired for 20s per 
projection, 72 projections, and reconstructed using OSEM 4 it-
erations, 6 subsets, with CT attenuation correction. VOIs were 
drawn around the phantom and spheres on the CT scans and 
‘normal liver voxels’ were defined by subtraction of the sphere 
VOIs from the phantom VOI. Quantitative accuracy was evalu-
ated for phantom background and spheres by comparing the 
measured image activity to that of the known phantom activity. 
GATE Monte Carlo simulation was used to estimate the propor-
tion of counts within the 111In energy window due to 90Y and 
111In respectively. Results: The differences from reference activ-
ity values for normal liver quantification were 6%, 8% and 9% 
(at 5:1, 10:1, 50:1 ratios) for 90Y/111In SPECT compared to 11% for 
90Y SPECT. 90Y/111In SPECT demonstrated differences for the large 
sphere of -12%, -20% and -24% for ratios 5:1, 10:1 and 50:1 and 
-44%, -61% and -61% for the small sphere. Differences for 90Y 
SPECT were -38% for the large sphere and -69% for the small 
sphere. GATE Monte Carlo simulation demonstrated that 35% 
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of counts originated from 90Y emissions for a 50:1 ratio, 10% for 
10:1 and 5% for 5:1. Conclusion: 111In showed promise as a ther-
agnostic tracer for co-administration with 90Y microspheres. 90Y 
bremsstrahlung SPECT demonstrated equivalent accuracy to 
90Y/111In for normal liver quantification. 90Y/111In showed superior 
performance for lesion quantification. A maximum therapeutic 
to diagnostic tracer ratio of 5:1 is recommended for accurate le-
sion quantification.

OP-608
High Quality Imaging and Dosimetry of Yttrium-90 (90Y) 
SIRT Using a Digital PET/CT
H. Duan, M. H. Khalaf, L. Baratto, D. Sze, S. M. Srinivas, A. H. Iagaru; 
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Objectives: Yttrium-90 radioembolization (RE) is a treatment 
modality for hepatic malignancies. Personalized dosimetry 
aims for maximum treatment effect while keeping toxicity ac-
ceptably low. Dose calculation methods are based on empirical 
evidence with regard to efficacy and safety, but do not take ra-
diation absorbed dose in tumor or normal liver tissue into ac-
count. We assessed the accuracy for distribution and dosimetry 
and compared absorbed dose in tumor and normal liver tissue 
in pre- and post-therapy imaging. Furthermore, image quality 
of 90Y post RE scans using a SiPM-based PET/CT was compared 
to standard of care pre-therapy 99mTc MAA SPECT/CT.Methods: 
We analyzed 99mTc MAA SPECT/CT and 90Y PET/CT images using 
SurePlan (MIM) software. Tumor volume and normal liver tissue 
were contoured on the pre-therapy diagnostic CT and then reg-
istered to 99mTc MAA SPECT/CT and 90Y PET/CT respectively. Im-
age quality was evaluated using the 5-point Likert scale.Results: 
Eleven patients were treated with a median administered activ-
ity of 2.73 GBq. Mean tumor dose in 99mTc MAA SPECT/CT was 
81.8 Gy versus 83.82 Gy in 90Y PET/CT. There was no significant 
difference between Tumor-SPECT/CT and Tumor-90Y PET/CT 
doses (t = -.335, p=0.740). On average, Tumor-SPECT/CT scores 
were 2 Gy lower than tumor-90Y PET/CT doses (95% CI [-20, 15]). 
For normal liver tissue, a mean dose of 26.8 Gy was found in 
the 99mTc MAA SPECT/CT images and 18.6 Gy for 90Y PET/CT (t= 
1.260, p=0.236). On average, normal liver tissue doses in 99mTc 
MAA SPECT/CT were 8 Gy higher than 90Y PET/CT doses (95% 
CI [-6, 22]). For 90Y PET/CT imaging, the best image quality was 
found at 20 min scan time (Likert-Scale 4.5 ± 0.5) vs. 15 min 
Likert-Scale 4 ± 0.6 and 10 min Likert-Scale 2 ± 0.6.Conclusion: 
Our preliminary data show excellent image quality from digital 
90Y PET/CT at a reduced scan time of 20 minutes. MIM software 
computed no significant divergent tumor or normal liver tissue 
doses for 99mTc MAA SPECT/CT or 90Y PET/CT. However, more pa-
tients have to be evaluated to confirm these findings. The faster 
imaging time may allow for inclusion of 90Y PET/CT in routine 
clinical workflows.

OP-609
Variations in Dose to Critical Micro Structures in Y-90 
Radioembolization Treatment of Liver Cancer
S. Wilderman, P. Roberson, Y. Dewaraja; University of Michigan, 
Ann Arbor, MI, UNITED STATES OF AMERICA.

Background: Patient-specific treatment planning in radioem-
bolization (RE) therapy for liver cancer requires accurate estima-
tion of normal tissue complication probabilities (NTCP). While 
NTCP models for external beam liver therapies have proved 
quite successful, NTCP models for RE therapies have yet to at-
tain the accuracy required for safe dose escalation. It has been 
postulated that errors in RE NTCP estimation are driven by 
the non-uniformity in the absorbed dose in critical structures 
(central vein, parenchyma, portal vein etc.) within liver lobules. 
Lobule level microdosimetry using Y-90 PET or SPECT images 
for defining spatial activity distributions is not feasible. We have 
therefore proposed a model which couples imaging data with 
tabulated data from a two-component lobule-level dosimetry 
model. One component of the model involves determination 
of appropriate maps of microsphere clustering in the hepatic 
vascular system. The second component (the subject of this 
work) involves the development of tabulated data of relative 
doses to lobule microstructures for given microsphere cluster 
maps. Methods: Basic liver lobule microanatomy is modeled as 
an array of regular hexagons, with a cylindrical central vein, and 
a set of cylinders at each vertex, representing bile duct, hepatic 
artery and portal vein (the portal triad). To better model actual 
anatomy, the vertices of the lobules are displaced slightly, dis-
torting the hexagons, and not every vertex is assumed to con-
tain a portal triad. The general Monte Carlo program EGS5 was 
used to simulate dose deposition in the various structures, from 
which dose volume histograms were derived. Microspheres 
were placed in the individual hepatic arteries of the triads in 
varying numbers and locations to simulate clustering seen in 
tissue biopsies. Results: Variations in lobule average dose, cen-
tral vein dose, and dose to portal triad structures are strong 
functions of microsphere cluster non-uniformity. Maximum 
doses in triads were 4-25 times doses to nearby lobules, and 
7-30 greater than dose to nearby central veins. However, while 
central vein DVHs were somewhat similar to average lobule 
DVHs, the fraction of triad elements receiving at least 50% of 
the average lobule dose could be as low as 50%. This variation 
in triad element dose may suggest a lobule survival mechanism 
which might explain liver NTCP in non-uniform dose environ-
ments. Conclusions: A model of differential dose distributions 
to critical structures of the liver microanatomy has been devel-
oped. When coupled with a representative microsphere clus-
tering model, this should lead to better prediction of NTCP for 
RE therapy. 
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OP-611
Interactive session TNM with Case Discussions and Live 
Voting on the Staging of Cases - Where do we go Wrong?
N. Magee; Belfast City Hospital, Consultant Respiratory Physician, 
Belfast, UNITED KINGDOM.

OP-612
Interactive session TNM with Case Discussions and Live 
Voting on the Staging of Cases - Where do we go Wrong?
K. McManus; Belfast Health and Social Care Trust, General 
Thoracic Surgeon, Belfast, UNITED KINGDOM.
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OP-613
Circulating Tumor Cells In Metastatic NSCLC Patients 
Candidate To Immunotherapy With Checkpoint Inhibitors
A. Castello, S. Monterisi, F. Grizzi, L. Toschi, S. Rossi, D. Qehajaj, 
G. Finocchiaro, G. Veronesi, E. Lopci; Istituto di Ricerca e Cura a 
Carattere Scientifico (IRCCS), Milano, ITALY.

Background and Aim: Detection of circulating tumor cells 
(CTCs) in the bloodstream is emerging as a minimally invasive 
biomarker in patients with different malignancies. Our aim was 
to investigate CTCs counting in patients affected by metastat-
ic non-small cell lung carcinoma (NSCLC) candidate to immu-
notherapy and correlate findings with clinical and metabolic 
parameters. Materials and Methods: Overall, 17 patients (11 
male, 3 female) affected by metastatic NSCLC and referred to 
our Institution for immunotherapy with checkpoint inhibitors 
were prospectively enrolled. All patients underwent FDG PET 
before treatment and CTCs detection from whole blood drawn 
at baseline. The trial has been approved by the local IRB. For 
CTCs isolation, 10 ml of blood are collected in EDTA tubes and 
processed within 2 hours. Isolation by Size was carried out with 
the ISET method. Patients were considered positive for CTCs 
based on cytopathological analyses considering as malignant 
features: a) nuclear hyperchromatism, b) increased nuclear vol-
ume, c) irregular nuclear borders, and d) increased nucleic ratio/
cytoplasm. CTCs were computed when at least 3 of the above 
criteria were fulfilled. As negative control, the blood drawn 
from 7 healthy donors was collected. The presence of CTCs was 
compared with age, gender, smoking status, histologic sub-
type, chemotherapy pre-immunotherapy, PDL-1 expression, 
Performance status, and semi-quantitative parameters on FDG 
PET, including SUVmax, SUV mean, metabolic tumor volume 
(MTV) and total lesion glycolysis (TLG). All statistical analyses 
were performed with GraphPad Prism (version 7). Results: CTCs 
were identified in 10 out of 17 patients (59%). At baseline, mean 
number of CTCs was 3 (range 1-7). Only one cell with malignant 
features was detected in the blood of a healthy volunteer out of 
7 donors analyzed (16%). We found a significantly lower number 
of CTCs in patients who had previously undergone chemother-

apy (p=0.031), whereas no further correlations between CTCs 
and clinicopathologic characteristics were observed. According 
to semi-quantitative parameters on FDG PET, patients with an 
extended tumor burden, expressed by TLG and MTV, were as-
sociated with a higher number of CTCs (p=0.011 and p=0.004, 
respectively). Likewise, patients with a higher SUVmean value 
resulted having a higher CTCs count (p=0.04). Conclusion: In 
our cohort, the presence of CTCs seems to be associated with 
metabolic parameters on FDG PET and is influenced by previ-
ous chemotherapy. In the future, the combination of these two 
techniques might be useful in driving therapeutic strategies in 
this clinical setting.

OP-614
Total Metabolic Tumor Volume by 18F-FDG PET/CT As a 
Predictor of Outcome in Patients with Non-Small Cell Lung 
Cancer
S. Pellegrino1, R. Fonti2, E. Mazziotti1, L. Piccin3, E. Mozzillo3, E. 
Matano3, S. De Placido3, S. Del Vecchio1,2; 1Department of Advanced 
Biomedical Sciences, University “Federico II”, Naples, ITALY, 2Institute 
of Biostructures and Bioimages, National Research Council, Naples, 
ITALY, 3Department of Clinical Medicine and Surgery, University 
“Federico II”, Naples, ITALY.

Purpose: The aim of the present study was to test whether vol-
umetric imaging parameters derived from 18F-FDG PET/CT may 
predict clinical outcome in patients with non-small cell lung 
cancer (NSCLC). Subjects & Methods: Seventy-three patients 
(50 men, 23 women; mean age ± SD, 66 y ± 12 y), with histo-
logically proven NSCLC who had undergone 18F-FDG PET/CT 
scan before any therapy, were included in the study. Imaging 
parameters including SUVmax, SUVmean, total metabolic tumor 
volume (MTVTOT) and whole body total lesion glycolysis (TLGWB) 
were determined. MTV of each lesion was calculated using an 
automated contouring program setting a threshold for SUVmax 
at 2.5. TLG of each lesion was calculated by multiplying MTV for 
SUVmean. The values of all lesions were then summed to derive 
MTVTOT and TLGWB. The median follow-up period after 18F-FDG 
PET/CT scan was 12 months. Univariate and multivariate analysis 
of clinical and imaging variables were performed using Cox pro-
portional hazards regression. Survival analysis was performed 
using Kaplan-Meier method and log-rank tests. Results: MTVTOT 
and TLGWB could be determined in 66 patients (20 in stage I, 5 in 
stage II, 13 in stage III and 28 in stage IV). A total of 270 lesions 
were analyzed including 66 primary tumors (mean diameter: 
3.2 cm ± 2.1 cm), 101 metastatic lymph nodes, 5 contralateral 
lung nodules, 72 bone metastases, 7 hepatic lesions, 3 adrenal 
metastases and 16 lesions in other sites. Mean value of MTVTOT 

was 79.63 ml ± 14.39 ml (SE) whereas mean value of TLGWB was 
445.69 g ± 75.86 g (SE). Univariate analysis showed that, among 
the variables tested, age (p=0.0220), stage (p<0.0001), surgery 
(p<0.0001), MTVTOT (p=0.0001) and TLGWB (p= 0.0009) predicted 
overall survival in NSCLC patients, while primary tumor diame-
ter (p=0.0431), stage (p<0.0001), surgery (p<0.0001), MTVTOT (p= 
0.0005) and TLGWB (p=0.0005) predicted progression free survival 
in NSCLC patients. At multivariate analysis age, stage and MTV-

TOT were retained in the model for prediction of overall survival 
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(p<0.0001) and progression free survival (p<0.0001). Similar re-
sults were obtained in a subgroup of 41 patients with advanced 
disease (stage III and IV). By Kaplan-Meier analysis and log-rank 
testing, overall survival was significantly better in patients show-
ing a MTVTOT ≤ 9.6 ml as compared to those having MTVTOT > 9.6 
ml (p<0.0001). Conclusion: PET-based volumetric imaging pa-
rameters are capable of predicting outcome in NSCLC patients.

OP-615
Functional lung volume mapping with perfusional 99mTc-
MAA SPECT for radiotherapy planning in patients with 
locally advanced NSCLC
G. A. Follacchio1, M. De Feo1, R. Cassese2, P. D’Urso3, S. Iacobelli4, 
F. Monteleone1, N. Bulzonetti3, D. Musio3, M. Liberatore1; 1Nuclear 
Medicine Unit, Sapienza University - Policlinico Umberto I, Rome, 
ITALY, 2PhD, Radiotherapy Unit, Sapienza University - Policlinico 
Umberto I, Rome, ITALY, 3Radiotherapy Unit, Sapienza University - 
Policlinico Umberto I, Rome, ITALY, 4PhD student, Nuclear Medicine 
Unit, Sapienza University - Policlinico Umberto I, Rome, ITALY.

Purpose: Combined chemo-radiotherapy represents the stan-
dard treatment for locally advanced Non-Small Cell Lung Can-
cer(NSCLC). Radiation-induced toxicity is a dose-limiting compli-
cation of radiotherapy. The incidence of radiation pneumonitis 
is dose and volume-dependent, and it is related to Mean Lung 
Dose(MLD). Aim of this study was to perform a tailored dosimet-
ric evaluation for Intensity-Modulated Radiation Therapy (IMRT) 
planning based on functional lung volumes derived from fused 
SPECT/CT images and to compare functional and convention-
al dose-volume parameters. Subjects and methods: Patients 
with locally advanced NSCLC eligible to combined chemo-ra-
diotherapy were prospectively enrolled. Planning CT scan was 
performed in RT treatment position. Lung perfusion scintigra-
phy was performed in the same position before RT and 3 and 
6 months after RT completion. SPECT images were acquired 
after i.v. administration of 185 MBq of 99mTc-MAA, with step-
and-shoot technique(128x128 matrix, 360° orbit, rotation angle 
3°, 20s per view) and reconstructed with OSEM method. SPECT 
and CT images were co-registered using MIM-MAESTRO™ soft-
ware with 3D-PET EDGE™ algorithm. Lung volumes were de-
fined anatomically as Total Lung(TL) and functionally as Total 
Not Functional Lung(T-NFL) and Total Functional Lung(T-FL). 
Dose-Volume Histograms(DVH) were calculated using QUAN-
TEC constraints(MLD<20 Gy, lung volume receiving 20 Gy-
V20<30%). For each patient, RT planning was elaborated with 
and without functional SPECT contribution. Patients underwent 
IMRT treatment with 50-60 Gy using the most appropriate plan 
based on the two estimated DVH. Results: 15 NSCLC patients 
were consecutively enrolled (mean age 69y, 7 stage IIIA, 8 stage 
IIIB). Mean MLD was 10.63 Gy±2.35 for TL volume and 9.24 
Gy±3.04 for T-FL volume, with a difference of 1.39 Gy which was 
not significant at Student t test (p=0.016, CI 95%). Mean V20 for 
TL volume was 723.06 cc±298.66 and 284.06 cc±155.16 for T-FL 
volume, with a statistically significant difference between the 
two groups (439 cc, p<0.001, CI: 95%). At the time of analysis, 
10 patients completed the 6-months follow-up, 3 completed 
the 3-months follow-up and 2 patients were receiving RT. Eval-

uation of late radiation-induced toxicity will be performed after 
completion of scheduled follow-up SPECT scans. Conclusions: 
Functional parameters derived by fused SPECT/CT images may 
be useful to minimize exposure of functional lung in IMRT plan-
ning, while maintaining target coverage and constraints for 
contralateral lung. SPECT-guided IMRT planning provided su-
perior lung sparing of both anatomical and functional volumes 
as compared to the conventional anatomic planning, with the 
possibility to reduce radiation-induced toxicity and to perform 
an effective dose escalation.

OP-616
Comparison of 18F-FDG and 68Ga-DOTA-peptide PET/CT 
in pulmonary carcinoid and correlation with histological 
features
A. Filice1, F. Lococo2, C. Rapicetta2, M. Mengoli3, T. Di Stefano2, C. 
Coruzzi1, F. Fioroni4, R. Borrelli2, M. Paci2, A. Versari1; 1Unit of Nuclear 
Medicine - Azienda Unità Sanitaria Locale - IRCCS, Reggio Emilia, 
ITALY, 2Unit of Thoracic Surgery - Azienda Unità Sanitaria Locale 
- IRCCS, Reggio Emilia, ITALY, 3Unit of Pathology - Azienda Unità 
Sanitaria Locale - IRCCS, Reggio Emilia, ITALY, 4Medical Physics Unit 
- Azienda Unità Sanitaria Locale - IRCCS, Reggio Emilia, ITALY.

Purpose/introduction: Pulmonary carcinoid tumors (PCs) are 
a rare group of lung neoplasms. The typical carcinoids showed 
higher uptake of 68Ga-DOTA-peptide than 18F-FDG on PET-CT 
but despite encouraging, few data are available reporting the 
detection rate (DR) of 68Ga-DOTA-peptide and 18F-FDG PET/CT 
in patients with PCs. In this study, we describe the diagnostic 
performances of both 68Ga-DOTATOC and 18F-FDG PET/CT scans 
in detecting PCs and their inter-relationship with histological 
features. Subjects and Methods: From 01/09 to 08/17, we have 
selected and recovered the clinical data, 18F-FDG and 68Ga-DO-
TATOC PET-findings, surgical and pathological information of 
62 PCs occurring in 57 patients. T- and chi-square tests were 
adopted to compare continuous and categorical variables. Re-
sults: Mean age and female/male ratio were 68.2±12.3 and 3:1, 
respectively. Typical carcinoids (TCs) were observed in 55 lesions 
while Atypical Carcinoids (ACs) in 7. All patients underwent at 
least one PET/CT scan: 68Ga-DOTATOC in 26 patients, 18F-FDG 
in 52 patients and both techniques in 20 patients. When ad-
opted SUVmax = 2.5 as threshold, overall detection rates (DR) 
of 68Ga-DOTATOC PET/CT and 18F-FDG PET/CT were 88.4% and 
53.8%, respectively. The DRs increased to 100% and 80.8%, re-
spectively when adopted SUVmax = 1.5 as cutoff. Mean SUVmax 
of 68Ga-DOTATOC PET/CT and 18F-FDG PET/CT was 15.5 and 3.2, 
respectively. The DRs of both technique remarkably vary accord-
ing with histology, with a higher DR of 68Ga-DOTATOC PET in TCs 
than in ACs (91.7% vs 50.0%, p=0.076 when adopted SUVmax 
= 2.5 as threshold and 100% vs 50% when adopted SUVmax = 
1.5 as threshold) and a higher DR 18F-FDG PET/CT in ACs than 
in TCs (71% vs 51% when adopted SUVmax = 2.5 as threshold). 
Considering the relationship between the number of mitoses 
and the presence of necrosis with both PET-findings, we found 
as a low number of mitosis (<2/10HPF) significantly correlates 
with 68Ga-DOTATOC PET-positivity (p=0.004); a trend of asso-
ciation (p=0.076) was also observed between the presence of 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S200

necrosis and 68Ga-DOTATOC PET-negativity. Discussion/con-
clusion: 68Ga-DOTATOC PET/CT has a better diagnostic perfor-
mance compared with 18F-FDG PET/CT in detecting pulmonary 
carcinoids; the detection rates of both techniques remarkably 
vary according to histology with 68Ga-DOTATOC PET perform-
ing at its best in typical carcinoids and 18F-FDG PET in atypical 
carcinoids. Low number of mitosis results seems to be associat-
ed with 68Ga-DOTATOC PET-positivity. It was also observed that 
68Ga-DOTATOC PET-negativity seems to be associated with the 
presence of necrosis.

OP-617
Evaluation of a fast protocol for staging patients with 
bronchial cancer using PET/MRI
O. Martin1, L. Sawicki1, J. Kirchner1, G. Antoch1, L. Umutlu2, K. 
Herrmann3, P. Heusch1; 1Univ Duesseldorf, Medical Faculty, 
Department of Diagnostic and Interventional Radiology, 
Duesseldorf, GERMANY, 2Univ Essen, Medical Faculty, Department 
of Diagnostic and Interventional Radiology, Essen, GERMANY, 
3Univ Essen, Medical Faculty, Clinic for Nuclear Medicine, Essen, 
GERMANY.

Purpose: To evaluate the applicability of a fast MR-protocol 
for whole-body staging of bronchial carcinoma patients using 
an integrated PET/MR system. Material and Methods: In this 
prospective study, 52 patients (16 female, 36 male, mea age 
63.9±8.7 years) underwent clinically indicated PET/CT and sub-
sequent PET/MRI using 18F-FDG as tracer. For PET/MRI imaging, 
a fast whole-body MR-protocol was implemented. MRI and PET/
MRI datasets were analyzed to identify malignant manifesta-
tions. The accuracy for the identification of malignant manifesta-
tions was calculated and the tumor stage for each examination 
was determined using the actual TNM classification from UICC 
8 (union international contre le cancer). In addition, radiation 
doses derived from administered tracer activities and CT pro-
tocol parameters were estimated and the mean scan duration 
of PET/CT and PET/MRI imaging was determined. In 26 patients, 
all available histopathological samples as well as results of prior 
examinations and follow-up imaging were used for the determi-
nation of the reference standard. In the other cases, the results 
of PET/CT imaging used for reference standard. Results: Active 
malignant lesions were present in 47/52 examinations. Both MRI 
and PET/MRI have a 100% accuracy to correctly identify the ex-
tent of the primary (T-stage). In comparison to nodal staging 
in PET/CT, PET/MRI revealed higher values of diagnostic accu-
racy than MRI alone (93.5% for PET/MRI, 83.9% for MRI, p<0.05). 
However, the results between PET/MRI and MRI did not differ 
significantly. In identification of metastases, PET/MRI showed 
higher diagnostic accuracy than MRI alone (90.3% for PET/MRI 
vs. 77.4% for MRI, p<0.05). In TNM classification, PET/MRI en-
abled higher values of correct stage than MRI (86.9% for PET/
MRI vs. 64.5% for MRI, p<0.05). The values of correct stage did 
not differ significantly between PET/CT and PET/MRI (93.5% for 
PET/CT vs. 86.9% for PET/MRI). Average scan duration of whole-
body PET/CT and PET/MRI examinations were 17.5±2.3 min and 
29.4±3.9 min, respectively. Estimated mean effective-dose for 
whole-body PET/CT scans were 61.3% higher than for PET/MRI. 

Conclusion: Using 18F-FDG PET data in addition to whole-body 
MRI leads to a more accurate evaluation of patients with bron-
chial cancer. With regard to patient comfort related to scan du-
ration and reduced radiation exposure, fast PET/MRI may serve 
as a powerful alternative to PET/CT for a diagnostic workup of 
bronchial cancer patients.

OP-618
Prognostic Value Of Restaging 18-FDG PET/CT Volumetric 
Parameters For Post-index Irradiation Recurrence Of Head 
And Neck Squamous Cell Carcinoma
B. Musaiev, K. Musaieva, Y. Kmetyuk; Clinical Hospital Feofaniya, 
Kiev, UKRAINE.

Background: Statistical image features of tumor metabo-
lism from pretreatment 18F-FDG-PET/CT scans were studied 
for their potential to predict clinical outcome of the recurrent 
squamous cell carcinoma of head and neck (HNSCC). Materials 
and Methods: Pretreatment PET/CT scans and after treatment 
PET/CT scans of 69 patients who underwent salvage treatment 
for recurrent HNSCC, were retrospectively evaluated. Metabol-
ic response was assessed using PET response criteria for solid 
tumors (PERCIST). Multiple statistical image features related to 
the standard uptake value (SUV) were computed: metabolic 
tumor volume, maximum SUV, mean SUV, total lesion glycoly-
sis (TLG). The correlation between the image features and local 
control and overall survival was calculated. Results: In this study 
we reported on the utility of PET/CT in survival prognostication 
for recurrent head and neck cancer. Our analysis indicates that 
whole body metabolic tumour volume WB MTV has potency 
in estimating the overall survival. High WB MTV (over 21,5 cc) 
corresponds with poor prognosis and low one-year survival rate 
(56,0% of patients will not survive over 12 months); on the oth-
er hand, one-year survival at WB MTV < 21,5 cc is estimated as 
93,2%. This observation remained robust even after accounting 
for other known prognostic factors including salvage re-irradia-
tion and recurrence location. Conclusions: With this study we 
established a pre-salvage volumetric cut-off point (whole body 
metabolic tumour volume WB MTV of 21,5 cc) that predicts one-
year survival with high accuracy. A more extensive study is war-
ranted to decide if this cut-off point is acceptable for subgroup 
of patients who will undergo a salvage re-irradiation.

OP-619
Exploratory analysis of using supervised machine learning 
in [18F] FDG PET/CT images to predict treatment response 
in patients with metastatic and recurrent ENT tumors
A. Leisser, L. Papp, M. Grahovac, M. Hacker, T. Beyer, M. Nejabat, A. 
R. Haug; Medical University Vienna, Vienna, AUSTRIA.

Aim: The prognosis of patients that suffer from metastatic 
and recurrent squamous cell carcinoma (SCC) of the head and 
neck region is generally poor. Treatment could be improved 
and perhaps standardized if more reliable markers for tumour 
progression and poor prognosis could be developed. The aim 
of this study was to evaluate whether in vivo radiomic and pa-
tient-based machine learning (ML) driven analysis of 2-deoxy-



S201 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

2-(18F)fluoro-D-glucose PET/CT ([18F] FDG-PET/CT) is feasible to 
predict for treatment response and overall survival (OS) in pa-
tients with ENT tumours. Materials and Methods: In total 125 
patients with the diagnosis of metastatic and recurrent SCC of 
the head and neck, who had a positive [18F] FDG-PET/CT scan 
between 12/2008 and 12/2015 were included in this analysis. 
Up to five malignant lesions were delineated on the PET imag-
es using semi-automatic VOIs, which were summed up to one 
total tumour volume, followed by feature extraction. Clinical 
data such as age, tumour grade, OS, course of treatment, re-
sponse and HPV status were collected. Machine learning (ML) 
approaches utilizing automated feature selection and feature 
weight estimation [1] were applied to establish automated 
predictive models on radiomic PET/CT and patient features for 
survival and response prediction. Predictive models were vali-
dated in the Monte Carlo cross-validation scheme [1]. Results: 
Median OS was 20.0 months (range: 0-89 mo). 43 patients re-
ceived chemoradiation, 19 chemotherapy, 23 resection, 16 ra-
dioimmuntherapie and the remaining 20 best supportive care; 
response rates were 36/43, 9/19, 17/23 and 17/20 for the four 
treatment groups respectively. A treatment-based subgroup 
analysis yielded the best predictive models with 0.84 sensitiv-
ity (SNS), 0.65 specificity (SPC) and 0.74 area under the curve 
(AUC) of predicting for response and 0.75 SNS, 0.83 SPC and 0.8 
AUC of predicting tumour grade after chemoradiation.Predic-
tion over the whole cohort revealed the following SNS, SPC and 
AUC: OS (0.77, 0.48, 0.63), Response (0.62, 0.64, 0.63) and Grade 
(0.65, 0.72, 0.69).Conclusion: Our results demonstrate that the 
combined analysis of radiomic and patient features via ML is a 
valuable option for predicting OS, response and tumour grade 
in ENT tumours. References 1: L. Papp et al, J Nucl Med, 2017, doi: 
10.2967/jnumed.117.202267

OP-620
Comparison between 18F-FDG-PET/CT and 18F-FDG 
PET/MRI in the detection of locoregional recurrence 3 
months after chemoradiotherapy in HNSSC patients. A 
retrospective clinical experience
S. Malaspina1,2, S. Murtojärvi3, I. Kinnunen3, T. Tuokkola2, A. Schrey3, 
J. Kemppainen2,4; 1University of Milan, Milan, ITALY, 2Turku PET 
Centre, Turku University Hospital, Turku, FINLAND, 3Department of 
Otorhinolaryngology, Turku University Hospital, Turku, FINLAND, 
4Department of Clinical Physiology and Nuclear Medicine, TUrku 
University Hospital, Turku, FINLAND.

Purpose: PET/MRI imaging is increasingly used in staging and 
restaging head and neck malignancies, although PET/CT main-
tains an established role in clinical practice. The aim of this study 
is to compare the diagnostic performance of 18F-FDG-PET/CT 
and 18F-FDG-PET/MRI in the detection of loco-regional recur-
rence 3 months after the end of chemoradiotherapy in patients 
with head and neck squamous cell carcinoma (HNSCC). Sub-
jects and Methods: In this retrospective study, 104 patients 
with histologically confirmed HNSCC were enrolled. 52 of them 
underwent a 18F-FDG-PET/CT and 52 a combined-sequential 
18F-FDG-PET/MRI 3 months after chemoradiotherapy treatment. 
Image interpretation was based on visual and semi-quantitative 

(SUVmax) analysis of increased focal 18F-FDG uptake, compared 
with the surrounding background and contralateral physiologic 
uptake. All patients had clinical and instrumental follow-up for 
at least of 12 months (range 12-48 months). Histopathological 
sampling as well as cross-sectional and clinical follow-up were 
considered as a reference standard in recurrence diagnosis. 
Sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV) and diagnostic accuracy for both tech-
niques were calculated. A comparison based on tumor location, 
stage and HPV status was also performed. Results: 15/52(29%) 
patients that underwent PET/CT and 20/52(38%) that under-
went PET/MRI had a pathological 18F-FDG uptake, suspicious 

for loco-regional recurrence. TP and FP rate for PET/CT and PET/
MRI was 10(67%)/5(37%) and 18(90%)/2(10%) respectively. PET/
CT was able to identify correctly 32/37(86%) negative findings, 
with 5/37(13%) FN results. PET/MRI diagnosed correctly 100% 
of negative scans (32/32) and no false negative results were 
recorded. Sensitivity, specificity, PPV, NPV and diagnostic accu-
racy of 18F-FDG-PET/MRI and 18F-FDG-PET/CT were 100%/67%, 
94%/86%, 90%/67%, 100%/86%, 96%/81% respectively. Accord-
ing to tumor location, oral cavity, nasopharynx and larynx were 
the regions where wrong PET interpretations were made. In oral 
cavity HNSSC, FP results occurred in both examinations (PET/
MRI:2, PET/CT:3). On the other hand, PET/MRI interpreted cor-
rectly all findings in the nasopharynx and larynx region, com-
pared to PET/CT (FN: 5, FP 2). According to stage, in PET/MRI 
scans FP results occurred in patient with stage ≥ IVa, in PET/CT 
examinations FP and FN findings were found in patients with 
stage ≥ III. HPV positive patients had a higher percentage of true 
negative scans confirmed in the follow-up (100% on PET/MRI 
and 84% on PET/CT) and therefore better outcome, compared 
to HPV negative patients. Conclusions: In patients with HNSCC, 
18F-FDG-PET/MRI yielded a better diagnostic capability, especial-
ly in terms of sensitivity and NPV, than 18F-FDG-PET/CT in detect-
ing recurrence 3 months chemoradiotherapy.

OP-621
Prognostic value of texture features based on 
pretreatment 18F-FDG PET/CT in patients with 
oropharyngeal cancer
Y. Yang, S. Liu, Y. Sun, Y. Zhang, Z. Yang, C. Hu; Fudan University 
Shanghai Cancer Center, Shanghai, CHINA.

Purpose: This study was designed to evaluate the utility of tex-
tural features for predicting prognosis in patients with oropha-
ryngeal carcinoma.Materials and Methods: From April 2008 
through December 2014, a total of 25 patients with oropha-
ryngeal cancer who underwent pretreatment 18F-FDG PET/CT 
were enrolled. Maximum standardized uptake value (SUVmax), 
mean standardized uptake value (SUVmean), metabolic tumor 
volume (MTV) and total lesion glycolysis (TLG) of both primary 
tumor and metastatic cervical lymph nodes, and textural fea-
tures of primary tumor were measured by two independent 
nuclear physicians. Receiver operating characteristic curve 
analysis was used to estimate the area under the curve for each 
parameter. The significance of these prognostic parameters 
was assessed by Cox proportional hazards regression analysis.
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Results: With a median follow-up of 38.8 months, 3-year over-
all survival (OS), disease-free survival (DFS), distant metastasis 
free survival (DMFS), local failure free survival (LFS) and regional 
failure free survival (RFS) were 95.5%, 78.5%, 87.3%, 90.9% and 
91.3%. Since most of the primary tumor of patients were dis-
tributed in early stage, multivariate analyses with adjustments 
for N stage showed that SUVmax and SUVmean of total lesion 
were independent adverse parameters for DMFS. SUVmax, SU-
Vmean, MTV and TLG extracted from primary tumor were not 
effective in predicting prognosis. However, in the texture anal-
ysis, NGLD-NN was an independent predictor for DFS. Co-Ho, 
Co-IDM, NCo-Ho, TFCCo-En and TFCCo-CE were independent 
predictors for OS.Conclusion: Texture features of 18F-FDG PET/
CT are independent predictive factors in OS and DFS in patients 
with oropharyngeal cancer. Further investigations are needed 
for confirmation.

OP-622
The usefulness of 11C-Methionine PET/CT (MET-PET) in 
patients with adenoid cystic carcinoma (ACC) before and 
after carbon ion radiotherapy. A two centre study
F. Scalorbi1, L. Preda2, M. Bonora3, V. Vitolo3, P. Castellucci1, F. Valvo3, 
S. Fanti1, A. Franconeri4, E. Maietti5, E. Lopci6; 1S Orsola Malpighi 
University Hospital of Bologna, Bologna, ITALY, 2Department of 
Clinical-Surgical, Diagnostic and Pediatric Sciences. National 
Center of Oncologic Hadrontherapy (CNAO), Pavia, ITALY, 
3Department of Radiotherapy. National Center of Oncologic 
Hadrontherapy (CNAO foundation), Pavia, ITALY, 4Diagnostic 
Radiology Residency School, University of Pavia, Pavia, ITALY, 
5Center for clinical epidemiology, Department of medical science, 
University of Ferrara, Ferrara, ITALY, 6Department of Nuclear 
Medicine, Humanitas Clinical and Research Hospital, Rozzano, 
Milano, ITALY.

To evaluate MET-PET capability for the prediction of carbon ion 
radiotherapy (CIRT) response, patients’ outcome and survival 
rate in ACC. We retrospectively enrolled 85 patients (mean age 
55 years, range 19-83, 40 men, 45 women) with histological di-
agnosis of ACC addressed at our institutions between May 2013 
and May 2017. All the patients received CIRT at CNAO (Italian 
acronym for National center of Oncological Hadrontherapy) in 
Pavia, underwent a planning MRI, as well as a MET-PET before 
and after CIRT at the S. Orsola Hospital in Bologna and Humani-
tas Research Hospital in Milan. All images before and after treat-
ment have been revised for the current analysis by two expert 
nuclear medicine physicians and radiologists. Visual and semi-
quantitative analyses at PET findings (SUVmax, SUVmean, TBR, 
metabolic tumor volume, delta volume and delta SUV) were 
compared with best response (best-MRI) and the more recent 
MRI response (last-MRI) classified as CR, PR, SD, PD. According to 
metabolic treatment response, each MET-PET was classified as 
CMR, PMR, SMD, PMD and compared to best- and last-MRI clas-
sification. PET results were correlated with patient’s outcome 
(relapse, progression, death) and patient characteristics (age, 
gender, tumour primary site, time from surgery, presence of sol-
id component). Statistical analysis showed that in planning-PET 
the SUVmax/mean of primary tumour (TSUV) were higher in 

SD-patients respect to CR-patients (p <0.01), as reported by 
best-MRI. Similarly, the values of TSUVmax/mean and TBRmax/
mean in MET-PET after CIRT were effective in distinguishing CR 
from PR, SD, PD (p<0.01). By means of ROC analysis optimal cut-
off points for TSUVmax <2.8 (Sensitivity 68%, specificity 82%, 
AUC 0.720) and TBRmax <1 were identified (Sensitivity 66%, 
specificity 84%, AUC 0.720). Considering last-MRI response, PET 
before-CIRT showed lower TSUVmax/mean values in CR pa-
tients compared with the other groups (p<0.01). We did not find 
any significant correlation between PET findings and patients’ 
characteristics. In the evaluation of therapy response, PET classi-
fication showed good agreement (K-test) with best-MRI (71.8%, 
p: 0.0035) and limited agreement with last-MRI classification 
(57.6%, p: 0.025). Survival curves showed that patients classified 
as responders by post-CIRT PET survived longer (p: 0.052) than 
those in SMD/PMD, in particular CMR-group (p: 0.042). In our 
study, MET-PET showed a good correlation with MRI in the as-
sessment of treatment response. While MRI has a primary role 
in ACC management, MET-PET analysis performed before and 
after CIRT resulted effective in predicting both therapy response 
and survival.

OP-623
Prognostic value of semiquantitative parameters in post-
treatment in 18F-FDG PET/CT in patients with SCLC
C. Altini, A. Niccoli Asabella, T. Masi, C. Ferrari, S. Sisto, G. Sigrisi, 
M. Fanelli, G. Rubini; Nuclear Medicine Unit, Interdisciplinary 
Department of Medicine, University of Bari, Bari, ITALY.

Aim: To determine the prognostic value of post-treatment 
18F-FDG PET/CT semiquantitative parameters in patients with 
Small-cell Lung cancer (SCLC). Materials and Methods: For-
ty-eight patients (40 males and 8 females; mean age 64.48 years, 
range 48-86) with histologically proven SCLC and post-treat-
ment 18F-FDGPET/CT scan were retrospectively reviewed. 
14/48 (29.2%) performed combined CHT-RT treatment while 
34/48 (70.8%) had chemotherapy only. SUVmax and SUVmean 
of primary tumour (T), lymph-nodes (N) and metastasis (M) 
were collected; metabolic tumour volume (MTV) and total le-
sion glycolysis (TLG) were collected for each patient summing 
the values of each lesion. The clinical endpoints were overall 
survival (OS) and progression-free survival (PFS) and the last fol-
low-up was in January 2018. The survival time was estimated us-
ing Kaplan-Meier method. We identify two groups for each PET 
parameter based on the lower or higher value compared to its 
median and we assessed the difference of OS and PFS between 
groups by log-rank tests. P values < 0.05 were considered sta-
tistically significant. Results: Fortyone/48 (85.4%) patients had 
positive 18F-FDG PET/CT for T and 7/48 (14.6%) were negative; 
28/48 (58.3%) were positive for N and 20/48 (41.7%) were neg-
ative; 9/48 (18.8%) were positive for M and 39/48 (81.3%) were 
negative. At the end of the follow-up 39/48 (81.3%) were alive 
while 9/48 (18.8%) were dead. Median OS was 20 months (range 
5-128), median PFS was 22 months (range 2-128). OS resulted 
significantly different for SUVmax of N parameter (median 3.3; 
log rank=5.391; p=0.02), MTV (median 68818; log rank=4.836; 
p=0.028) and TLG parameter (median 14654; log rank=5.305; 



S203 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

p=0.02). Mean OS in patients with SUVmax of N lower than the 
median was 116 months, 68 months if higher than the median; 
mean OS in group with MTV lower than the median was 106 
months, 77 months if higher than the median; mean OS in group 
with TLG lower than the median was 106 months, 67 months if 
higher than the median. PFS resulted significantly different only 
for TLG parameter (log rank=8.16; p=0.004). Mean PFS in group 
with TLG lower than the median was 78 months, while in group 
with TLG higher than the median was 30 months. Conclusion: 
The semiquantitative parameters evaluation can add informa-
tion about prognosis, in particular the N involvement analysis is 
a fundamental step also in the semiquantitative evaluation. Fur-
thermore, the evaluation of tumour burden using the TLG pa-
rameter is a valid prognostic factor both in OS and PFS analysis.
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Cardiovascular: Myocardial Imaging - New 
Developments with CZT-Cameras

OP-624
One-day Myocardial Perfusion SPECT: Considerably 
Less Activity For Rest Studies Needed Than Generally 
Recommended
J. D. van Dijk, J. A. van Dalen, S. Knollema, M. Mouden, J. 
Ottervanger, P. Jager; Isala hospital, Zwolle, NETHERLANDS.

Background: Guidelines propose rest-stress activity ratios 
(SRAR) of three or more for one-day stress-rest SPECT myocar-
dial perfusion imaging (MPI) but evidence is limited. Our aim 
was to determine and validate the minimal RSAR resulting in 
negligible ‘shine through’ in the rest scan in one-day stress-first 
rest SPECT MPI. Method: Forty-seven patients referred for rest 
after stress CZT-SPECT (Discovery 570, GE Healthcare) MPI were 
prospectively included. Rest acquisitions were performed 3h af-
ter stress using 800MBq and 200MBq, respectively. In addition to 
the stress and rest acquisitions, the first 22 patients underwent 
an additional acquisition prior to the rest injection to determine 
the remaining stress activity possibly resulting in shine-through 
during rest imaging. Next, we simulated five RSAR varying from 
1.0 to 3.5 in patients and a phantom and compared the images 
to those using RSAR of 4.0. Differences in summed difference 
score (SDS) >2 or changes in ischemic defect interpretation 
were considered to significantly influence diagnostic outcome. 
After deriving the minimal RSAR, it was validated in 25 addition-
al patients by comparing it to using RSAR 4.0 as reference. Re-
sults: The mean stress activity still present in the field of view 
after 3h was 26%. SDS differences >2 were found in one (4%) 
patient using RSARs of 3.5, 2.5 and 2.0, in three (12%) patients 
using RSAR of 1.5 and in five patients (20%) using RSAR of 1.0. 
These results were consistent with the phantom study showing 
SDS differences >2 for RSARs ≤1.5. Visual interpretation showed 
an increased number of deviating scans for RSAR of 1.0. Validat-
ing RSAR of 2.0 resulted in a different SDS in comparison to RSAR 
4.0 in one patients (SDS of 30 vs. 11). Moreover, two scans were 
interpreted as ischemic instead of normal when using RSAR 2.0 

but in two other scans the opposite was the case. Conclusion: 
The minimal RSAR needed to prevent relevant occurrence of 
shine-through effects and, hence, reliable diagnostic outcomes 
using a one-day stress-first MPI SPECT protocol is 2.0.

OP-625
Assessment of myocardial CZT-SPECT recording in a 
forward-leaning “bicker-like” position: head-to-head 
comparisons with the more conventional supine and semi-
upright positions
M. Perrin1, V. Roch1, M. Claudin1, A. Verger1,2, H. Boutley1, G. Karcher1, 
C. Baumann3, W. Djaballah1, N. Veran1, P. Marie1,4, L. Imbert1,2,5; 
1CHRU-Nancy, Department of Nuclear Medicine and Nancyclotep 
molecular imaging platform, Vandoeuvre les Nancy, FRANCE, 
2Université de Lorraine, INSERM, UMR 1254 IADI, Vandoeuvre-lès-
Nancy, FRANCE, 3CHRU-Nancy, ESPRI-BioBase Unit, Methodological 
and Biostatistical Support Unit, Platform of Clinical Research 
Support PARC, Vandoeuvre les Nancy, FRANCE, 4Université de 
Lorraine, INSERM, UMR 1116, Vandoeuvre-lès-Nancy, FRANCE, 
5Institut de Cancérologie de Lorraine, Department of Radiotherapy, 
Vandoeuvre-lès-Nancy, FRANCE.

Purpose: The “D.SPECT” cardiac CZT-camera allows positioning 
the patients in supine or semi-upright positions but also, in a 
forward-leaning “bicker-like” position. This latter might lower dia-
phragmatic attenuation as well as the breathing-related cardiac 
motions, similarly to that previously documented for prone po-
sition but with an enhanced patients comfort. This study aimed 
at assessing MPI recorded at rest in this “bicker-like” position, 
with head-to-head comparisons with supine and semi-upright 
positions. Methods: A total of 80 patients, routinely referred to 
a single-day stress-rest 99mTc-Sestamibi protocol on the D.SPECT 
and positioned in the “bicker” position with the camera head 
at 35° from vertical, had an additional resting SPECT recording 
in a supine position (n=40) or in a semi-upright position with 
the back at 30° from vertical (n=40). Segments with attenua-
tion artifacts were identified on a 17-segments division of the 
left ventricle as those showing: < 70% uptake on rest-SPECT, 
definitely normal contractility at gated-SPECT and no defects 
reversibility between stress and rest images. Results: On aver-
age, the longitudinal amplitude of the breathing-related car-
diac motions, scored on panograms, was lower for bicker than 
supine positions (1.58±0.84 vs. 2.45±1.63, p<0.001), but equiv-
alent between bicker and semi-upright positions (1.26±0.56 
vs. 1.28±0.86). Mean heart-to-detector distance was lower for 
bicker than supine (18.3±1.6 cm vs. 20.2±2.5 cm, p<0.001) or 
semi-upright positions (18.3±2.3 cm vs. 20.1±2.4 cm, p<0.001). 
The mean number of segments with attenuation artifact was 
lower for bicker than supine (1.10±1.01 vs. 1.90±1.74, p=0.01) 
or semi-upright positions (0.75±0.93 vs. 1.38±1.60, p<0.001), 
whereas no significant difference was documented regarding 
the number of ischemic or infarction segments. Conclusion: 
Myocardial perfusion images, recorded with the D.SPECT cam-
era, are likely to be enhanced when the patients are positioned 
in a forward-leaning “bicker-like” position rather than in a supine 
or semi-upright position, with especially a lower rate of image 
artifacts.
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OP-626
The Accuracy Of The Dynamic Single Photon Emission 
Computed Tomography In The Prediction Of Significant 
Ischemia According To Invasive Fractional Flow Reserve 
K. W. Zavadovsky1, A. V. Mochula1, A. A. Boshchenko1, A. V. 
Vrublevsky1, R. Liga2, A. Gimelli3, A. E. Baev1, M. G. Tarasov1; 
1Cardiology Research Institute, Tomsk National Research 
Medical Centre, Russian Academy of Sciences, Tomsk, RUSSIAN 
FEDERATION, 2Università di Pisa, Pisa, ITALY, 3Fondazione Toscana/
CNR Gabriele Monasterio, Pisa, ITALY.

Purpose: To define the accuracy of myocardial dynamic CZT 
SPECT parameters in patients with moderate coronary artery ste-
nosis submitted to invasive coronary angiography (ICA) and FFR.
Methods: 23 consecutive patients (61.2±6.8 years; 12 women) 
with suspected and known stable CAD were enrolled. Within 7 
days all patients underwent non-invasive assessment of myocar-
dial blood flow (MBF) and coronary flow reserve (CFR), obtained 
by a dynamic acquisition with CZT and Tc99m-MIBI, and invasive 
assessment of coronary anatomy with the estimation of FFR val-
ues in at least one main coronary artery showing an intermediate 
coronary lesion (40-90% stenosis). The values of stress (adenosine 
pharmacological test) and rest MBF were calculated semi-auto-
matically by a net retention model. The values of CFR were calcu-
lated as MBF ratio (MBF stress / MBF rest). Additionally, flow dif-
ference (FD) as the stress MBF minis the rest MBF was calculated. 
FFR was calculated invasively during the steady-state (60-90 sec) 
adenosine induced hyperemia as a ratio of the mean distal intra-
coronary pressure to the mean arterial pressure. Results: 7(30%), 
3(13%), and 2(9%) patients had >70% coronary lesions in 1, 2, or 
3 vessels, respectively. Complete coronary occlusions were re-
vealed in 2 vessels from 2 patients, while 35(38%) vessels did not 
show any relevant coronary luminal narrowing. FFR was assessed 
in 28 vessels showing intermediate coronary lesions. The average 
FFR value was 0.81±0.1. A moderate correlation between stenosis 
severity and FFR values was revealed (r=0.45; p=0.01). We found 
moderate correlations between stenosis severity and stress MBF 
(r=-0.46; p=0.01) as well as FD (r=-0.37; p=0.04). Significant cor-
relations between FFR values and absolute myocardial perfusion 
parameters on CZT were revealed. Based on the ROC analysis, 
abnormal FFR values were best predicted by CZT-derived abso-
lute stress MBF, MFR and FD with values of ≤0.54 ml/min/g, ≤1.48 
and ≤0.18 ml/min/g, respectively showing the highest accuracy 
in predicting the presence of invasively determined myocardial 
inducible ischemia. Specifically, when regional MFR was below 
the cut-off value of ≤1.48, FFR was pathological in the 90% of 
the cases. Conversely, in the case of normal MFR values, FFR was 
preserved in the 78% of the cases. Conclusion: There is a good 
relationship between regional stress MFR and invasive FFR. In se-
lected patients it could be of help in order to assess the hemody-
namic significance of coronary artery stenosis non-invasively and 
to better stratify the risk of CAD.

OP-627
Radionuclide left ventricular ejection fraction may be 
determined with a dramatic reduction in recording times 
with the very high sensitivity “DSPECT” CZT-camera.

H. Tissot1, W. Djaballah2,3, N. Veran2, V. Roch2, O. Morel2, M. Perrin2, 
M. Claudin2, A. Verger1,3, H. Boutley4, G. Karcher1,3, P. Marie1,5, L. 
Imbert2,3; 1Université de Lorraine, CHRU-Nancy, Department of 
Nuclear Medicine and Nancyclotep molecular imaging platform, 
Nancy, FRANCE, 2CHRU-Nancy, Department of Nuclear Medicine 
and Nancyclotep molecular imaging platform, Nancy, FRANCE, 
3Université de Lorraine, INSERM, UMR 947, Nancy, FRANCE, 
4Université de Lorraine, Laboratoire de Biophysique, Nancy, 
FRANCE, 5Université de Lorraine, INSERM, UMR 1116, Nancy, 
FRANCE.

Purpose: This study aimed at determining whether a more 
than 3-fold reduction in recording time may be applied when 
left ventricular ejection fraction (EF) is determined with radio-
nuclide angiographies (RNA) recorded with the very high sen-
sitivity “DSPECT” CZT-camera, similarly to what was previously 
observed for myocardial perfusion imaging. Methods: Patients 
routinely referred to 2D-RNA for a cardiomyopathy (n=23) or 
the monitoring of a chemotherapy (n=50) had an additional 
10-min DSPECT recording. The EF obtained with the DSPECT 
images reconstructed with 100% of projection durations 
(3D-RNA100) or only 30% (3D-RNA30) were compared to those 
from 2D-RNA. Results: Mean effective dose was 5.9±0.2 mSv, 
and mean EF were equivalent between 3D-RNA100 (60±18%) 
and 3D-RNA30 (61±18%) and were both higher than those 
from 2D-RNA (58±15, both p<0.01). This EF overestimation 
was mostly documented for supra-normal values (> 60%), ex-
plaining logarithmic relationships with 2D-RNA values for the 
EF from 3D-RNA100 (y=40.ln(x)-106 (R2=0.88)) and 3D-RNA30 
(y=40.ln(x)-103 (R2=0.85)). Conclusion: A dramatic reduction in 
recording times and presumably also in injected activity (-i.e. 
with an expected mean effective dose < 2 mSv) may be ap-
plied without any significant change in the EF determined with 
the DSPECT camera, but with an inherent overestimation for 
supra-normal EF values.

OP-628
Improved assessment of 99mTc-DPD myocardial uptake in 
patients with amyloidosis using CZT SPECT with 3D semi-
quantitative analysis.
D. Dudoignon1, S. Brun1, C. Nganoa1, E. Cassol1, N. Aide1, D. 
Agostini1, O. Lairez2, A. Manrique1; 1UNICAEN EA4650, CHU de Caen, 
Caen, FRANCE, 2CHU de Toulouse, Toulouse, FRANCE.

Introduction: The aim of this study was to compare different 
methods for semi-quantitative analysis of 99mTc-DPD myo-
cardial uptake in patients with suspected cardiac amyloidosis. 
Subjects & methods: Data from 25 patients with proven or 
suspected cardiac amyloidosis who underwent both whole 
body scan using a conventional Anger camera and a CZT myo-
cardial SPECT using a DSPECT (Spectrum Dynamics) 3 hours 
after injection of 99mTc-DPD were analyzed. All data were ac-
quired as part of clinical routine at Caen or Toulouse university 
hospitals. A visual scoring of cardiac retention was performed 
on whole body scan according to Perugini 4-point grading sys-
tem from 0 (no uptake) to 3 (strong cardiac uptake with mild/
absent bone uptake). Retrospectively, a heart to background 
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(H/B) uptake ratio was calculated as mean counts in a ROI over 
the heart divided by background counts in an identical size ROI 
over the contralateral chest (wb-H/B). In addition, CZT SPECT 
images were quantified according to 3 different methods: pla-
nar H/B uptake ratio were calculated from anterior reprojec-
tion (ant-H/B) and left anterior oblique reprojection (LAO-H/B), 
and 3D-H/B uptake ratio was calculated from transaxial slices 
as mean counts in a VOI encompassing the heart divided by 
mean background counts in a VOI placed in the contralateral 
lung (3D-H/B). Interventricular septal thickness was measured 
using echocardiography.Results: All H/Bs obtained from planar 
and reprojected data were similar (wb-H/B: 2.39±0.83, ant-H/B: 
2.28±0.89, LAO-H/B: 2.43±0.84, all P=ns) and well correlated (all r 
≥ 0.80). However, 3D-H/B was significantly increased compared 
to planar H/Bs (3D-H/B: 4.56±2.05, all P <0.0001 vs. wb-, ant- and 
LAO-H/B). Blant-Altman plots demonstrated that the difference 
between 3D- and planar H/Bs increased with the mean value 
of myocardial uptake. All H/B ratios were similarly correlated to 
septal thickness (wb-H/B: r= 0.51, ant-H/B: r= 0.54, LAO-H/B: r= 
0.47, 3D-H/B: r= 0.47). Finally, a linear model analysis demon-
strated that only the 3D-H/B allowed a significant discrimina-
tion between all Perugini grades (p< 0.01). Conclusion: In this 
preliminary study, a 3D semi-quantitative analysis of CZT SPECT 
optimized the assessment of 99mTc-DPD myocardial uptake in 
patients with cardiac amyloidosis.

OP-629
First-in-man Study in Myocardial Perfusion Imaging with 
the New CZT SPECT Camera (VERITON®)
B. Enilorac1, D. Bouthiba1,2, P. Tager1, C. Nganoa1, N. Roth3, A. 
Manrique1,2, D. Agostini1; 1CHU de Caen, Department of Nuclear 
Medicine, Caen, FRANCE, 2EA4650, Normandy University, Caen, 
FRANCE, 3Spectrum Dynamics Medical, Caesarea, ISRAEL.

Introduction: Based upon the breakthrough of cardiac CZT 
cameras, there is now an interest to apply this same technolo-
gy to other SPECT imaging targets. Recently, an organ specific 
CZT-SPECT scanner (VERITON®Spectrum Dynamics, Caesarea, 
Israel) that utilizes a focused body/organ and contouring de-
tector technology has been introduced, interesting for cardi-
ac-imaging. In this study, we compare rest myocardial perfu-
sion SPECT imaging between a conventional gamma camera 
and the VERITON® camera. Subjects and Methods: With the 
approval of the ethical committee, on patients undergoing the 
routine clinical procedures as part of their clinically referred 
care, myocardial perfusion SPECT imaging have been acquired 
with a conventional gamma camera and the VERITON® camera, 
with no additional injection of radiopharmaceutical to patients. 
The cardiac SPECT data was acquired for 8min in body contour-
ing mode using 12 CZT detectors and 240 to 300 projections 
per detector. The images were reconstructed using OSEM iter-
ative algorithm with resolution recovery, cardiac model prior, 
2.46mm voxel size, 4 iterations and 16 subsets. Results: To date, 
myocardial perfusion SPECT imaging have been acquired in 
6 patients (age 69+/-11) suspected of coronary artery disease 
and injected with 216+/-52 MBq of 99mTc-sestamibi. Initial expe-
rience with the CZT-SPECT system has shown that it is possible 

to acquire a myocardial perfusion SPECT image in approximate-
ly 8 minutes, half the time required by a conventional SPECT 
system (~16 minutes), and with a better resolution. Diagnosis 
of myocardial infarction was done in 2 patients out of 6, the 
remaining cardiac perfusion was normal in both modalities. 
Conclusion: CZT technology has the potential to provide high 
resolution SPECT images with potentially lower time acquisi-
tion and/or radiation dose to the patient than when using con-
ventional gamma camera technology. Further investigation is 
necessary to demonstrate the benefits of applying this new 
CZT-CT64 technology to stress-rest SPECT cardiac-nuclear Im-
aging.
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CME 13 - Neuroimaging / Cardiovascular: Myocardial 
123I-mIBG Imaging in Neurology - Is it Ready for Prime 
Time?

OP-630
Introduction on the Essentials of Myocardial 123I-mIBG 
Imaging
H. Verberne; Academic Medical Center, Department of Nuclear 
Medicine, Amsterdam, NETHERLANDS.

OP-631
Myocardial 123I-mIBG Imaging for the Differential 
Diagnosis of Parkinsonian Syndrome: The Nuclear 
Neurologist’s Perspective
G. Treglia; Nuclear Medicine and PET/CT Center, Oncology Institute 
of Southern Switzerland, Bellinzona, SWITZERLAND.

OP-632
Myocardial 123I-mIBG Imaging in Dementia with Lewy 
bodies (DLB) and Prodromal DLB: The Neurologist’s 
Perspective
P. Tiraboschi; Division of Neurology, Fondazione IRCCS Istituto 
Neurologico “Carlo Besta”, Milan, ITALY.
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Joint Symposium 25 - Radiation Protection / 
Dosimetry / Thyroid / ICRP: Risk Estimates for Patients 
Undergoing Molecular Radionuclide Therapy

OP-633
Lifetime Attributable Risk as an Alternative to Effective 
Dose to Describe the Risk of Cancer for Patients
M. Andersson; Lund University, Department of Medical Radiation 
Physics, Lund, SWEDEN.

OP-634
Risk of Secondary Malignancies after RNTs
F. Verburg; University Hospital Marburg, Department of Nuclear 
Medicine, Marburg, GERMANY.
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OP-635
Risk Models for Patients Undergoing Radiation Therapy, 
Taking into Account Pathology, Deterministic and 
Stochastic Radiation Effects
W. Bolch; University of Florida, Advanced Laboratory for Radiation 
Dosimetry Studies (ALRADS), Gainesville, UNITED STATES OF 
AMERICA.
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Joint Symposium 26 - Translational Molecular Imaging 
& Therapy / IFCARS: Computer Assisted Image and 
Radioguided Intervention in Surgery and Radiology

OP-636
Trends in Computer Assisted Intervention
A. Melzer; University Leipzig, Innovation Center Computer Assisted 
Surgery, Leipzig, GERMANY.

OP-637
Robotic Imaging and Augmented Reality for Computer 
Assisted Interventions
N. Navab; Technical University of Munich, Computer Aided Medical 
Procedures & Augmented Reality, Munich, GERMANY.

OP-638
Portable Gamma-Ray and NIR-Devices for ImageAssisted 
Surgery Using Hybrid Tracers
F. van Leeuwen; Leiden University Medical Center, LUMC, Leiden, 
NETHERLANDS.

OP-639
Pairing SPECT/CT to PET/CT as Roadmap for Radioguided 
Intervention - Match the Tracers, Find the Metastasis
M. Schottelius; Technical University of Munich, Department of 
Pharmaceutical Radiochemistry, Munich, GERMANY.

OP-640
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or
Fixed Equipment? Will Interventional Workflows be 
Affected?
S. Vidal-Sicart; Hospital Clínic, Department of Nuclear Medicine, 
Barcelona, SPAIN.

OP-641
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or
Fixed Equipment? Will Interventional Workflows be 
Affected?
A. Melzer; University Leipzig, Innovation Center Computer Assisted 
Surgery, Leipzig, GERMANY.

OP-642
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or

Fixed Equipment? Will Interventional Workflows be 
Affected?
N. Navab; Technical University of Munich, Computer Aided Medical 
Procedures & Augmented Reality, Munich, GERMANY.

OP-643
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or
Fixed Equipment? Will Interventional Workflows be 
Affected?
F. van Leeuwen; Leiden University Medical Center, LUMC, Leiden, 
NETHERLANDS.

OP-644
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or Fixed 
Equipment? Will Interventional Workflows be Affected?
M. Schottelius; Technical University of Munich, Department of 
Pharmaceutical Radiochemistry, Munich, GERMANY.

OP-644a
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or
Fixed Equipment? Will Interventional Workflows be 
Affected?
H. U. Lemke; Technical University Berlin, Berlin, GERMANY.

OP-644b
ROUND TABLE: Incorporating Imaging and Machine 
Intelligence in the Operating Room - Portable and/or
Fixed Equipment? Will Interventional Workflows be 
Affected?
R. Valdés Olmos; Leiden University Medical Centre, Interventional 
Molecular Imaging Laboratory and Nuclear Medicine Section, 
Department of Radiology, Leiden, NETHERLANDS.
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M2M: Neuroinflammation & Brain Imaging

OP-645
Early and longitudinal microglial activation but not 
fibrillar amyloid accumulation predict cognitive outcome 
and synaptic density in PS2APP mice
M. Brendel1, C. Focke1, M. Deussing1, B. Zott2, T. Blume1, Y. Shi3, L. 
Beyer1, G. Kleinberger4, S. Lindner1, F. Gildehaus1, P. Bartenstein1,3, K. 
Baumann5, C. Haass3,4, J. Herms3,4, H. Adelsberger2, A. Rominger6,3; 
1Department of Nuclear Medicine, Ludwig-Maximilians-University 
of Munich, Muenchen, GERMANY, 2Technical University of 
Munich, Muenchen, GERMANY, 3DZNE - German Center for 
Neurodegenerative Diseases, Munich, Muenchen, GERMANY, 
4SyNergy, University of Munich, Muenchen, GERMANY, 5Roche 
Pharma Research and Early Development, Neuroscience 
Discorvery, Rocjhe, Innovation Center Basel, F. Hoffmann-La Roche 
Ltd.., Basel, SWITZERLAND, 6Department of Nuclear Medicine, 
University of Bern, Bern, SWITZERLAND.
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Introduction: Microglial activation is one hallmark in the patho-
physiology of neurodegenerative diseases. However, results are 
still inconclusive whether neuroinflammation has beneficial or 
detrimental effects on cognitive outcome. 18kDa translocator 
protein (TSPO) PET imaging now facilitates to monitor regional 
alterations of microglial activity in vivo. Therefore, we objected 
to correlate serial measures of TSPO and amyloid PET with the 
terminal cognitive assessment in the PS2APP amyloid mouse 
model. Methods: N=10 PS2APP (TG) mice and N=7 C57Bl/6 
(WT) mice were imaged from 8 to 13 months of age by TSPO 
PET (F-18-GE180) and amyloid PET (F-18-Florbetaben). Mor-
ris water maze (MWM) was performed at 13.5 months of age. 
Z-score differences were obtained voxel-wise for TG mice ver-
sus WT mice at each time-point. Z-score images of serial PET 
were summed to an area under the curve (AUC) map for each 
individual TG mouse. Baseline and AUC maps of TSPO activa-
tion and amyloidosis were correlated voxel-wise with findings 
of cognitive testing deriving from MWM. The entire forebrain 
and brain regions associated with spatial learning were likewise 
evaluated to investigate general effects. Immunohistochemical 
and biochemical experiments were performed at study termi-
nation. Synaptic density served as a validation marker for MWM. 
Results: TG mice indicated a distinct poorer performance in 
MWM when compared to WT at 13 months of age (distance: 
+436%, p<0.01 / escape latency: +244%, p<0.001). A better cog-
nitive outcome was associated with higher TSPO activation at 
baseline in the forebrain (R = 0.71, p<0.05) and even stronger in 
brain areas involved in spatial learning (R = 0.82, p<0.01). Peak 
clusters of the amygdala and entorhinal cortices showed a very 
strong association between the baseline TSPO signal and termi-
nal MWM performance (R = 0.95, p<0.001). Higher longitudinal 
TSPO activation by AUC maps tended to correlate with a better 
clinical outcome in the forebrain (R = 0.45, p=n.s.), and in brain 
areas involved in spatial learning (R = 0.60, p=n.s.). Peak clusters 
of longitudinal TSPO activation in hippocampal areas were sig-
nificantly associated with terminal MWM performance (R = 0.68, 
p<0.05). Synaptic density showed similar correlations and vali-
dated MWM results. Fibrillar amyloidosis did not correlate with 
the cognitive outcome neither at baseline nor considering the 
whole imaging period (all R < 0.3). Conclusions: Early and longi-
tudinal microglial response seems beneficial for preserving the 
cognitive performance in PS2APP mice. Fibrillar amyloidosis was 
in contrast not associated with cognitive performance.

OP-646
[18F]NEBIFQUINIDE: First in vivo experiences of a new third 
generation TSPO PET tracer
N. Berroterán-Infante, L. Fetty, M. Hacker, A. Haug, W. Wadsak, M. 
Mitterhauser; Medical University of Vienna, Vienna, AUSTRIA.

Introduction & Aim: In vivo imaging of the translocator protein 
(TSPO) has received particular attention as potential biomarker 
of glia activation, which has been reported in a variety of neuro-
degenerative disorders. Nevertheless, TSPO PET imaging is still 
challenging due to the lack of adequate tracers. In detail, high 
non-specific binding and a single nucleotide polymorphism in 
the TSPO gene, which causes a heterogeneous binding affinity 

of the tracers in a genotype-dependent manner, have limited 
the applicability of TSPO imaging so far. Hence, the aims of this 
work were the radiosynthesis and in vivo evaluation of a new 
TSPO PET tracer with optimized properties. Methods: The af-
finity of NEBIFQUINIDE towards the TSPO was determined in a 
competitive experiment using platelets membranes from gen-
otyped subjects (all three genotypes were used: two homozy-
gous and one heterozygous) as described elsewhere [1]. Sub-
sequently, 18F-labeling at the pyridine moeity was performed 
using microwave heating. In vitro evaluation included affinity to 
α1-AGP and log P measurements, which were determined using 
spin desalting columns and a HPLC method, respectively. Sub-
sequently, µPET/CT studies were performed in C57BL/L mice 
after injection of approximately 10 MBq of freshly prepared [18F]
NEBIFQUINIDE. After 60 minutes dynamic scan, animals were 
sacrificed and the activity of the organs of interest was counted. 
Additionally, the amount of intact tracer in brain, lungs and liver 
was determined using radio-HPLC. Results No significant differ-
ence was found between the Ki values of NEBIFQUINIDE for all 
genotype groups (Ki = 6±1 nM). [18F]NEBIFQUINIDE was success-
fully synthesized with an uncorrected RCY (end of bombard-
ment) of 32±4 % and a molar radioactivity of 196±26 GBq/µmol 
(n=3). Binding to α1-AGP and log P were significantly reduced in 
comparison to the established TSPO PET tracer (R)-[11C]PK11195. 
Biodistribution experiments revealed significantly higher accu-
mulation of the tracer [18F]NEBIFQUINIDE in TSPO-rich organs 
as lungs and heart. Moreover, no significant radiometabolism 
was found in the selected organs, since more than 93 % of the 
activity corresponded to intact [18F]NEBIFQUINIDE. In vivo spe-
cific binding was demonstrated by displacement of [18F]NEBI-
FQUINIDE after injection of cold PK11195. Conclusions: The 
presented results point towards the suitability of the new TSPO 
PET tracer, [18F]NEBIFQUINIDE, for additional in vivo evaluations 
in animals models and humans, especially due to the low sen-
sitivity of [18F]NEBIFQUINIDE towards the TSPO polymorphism. 
References: [1] Owen, D et al; J Cereb Blood Flow Metab; 2012; 
32:1-5

OP-647
Metabotropic Glutamate Receptor Subtype 5 Is Altered 
In Lps-induced Murine Neuroinflammation Model And In 
Brains Of AD And ALS Patients
A. Müller Herde, R. Schibli, S. M. Ametamey; ETH Zurich, Zurich, 
SWITZERLAND.

Purpose: Neuroinflammation is an important feature in the 
pathogenesis and progression of neurodegenerative diseases 
such as Alzheimer’s disease (AD) and amyotrophic lateral sclero-
sis (ALS). Peripheral administration of lipopolysaccharide (LPS) in 
mice provokes central inflammation. To understand the effects 
of LPS on mGluR5 expression in the brain, we administered LPS 
to different mouse strains and performed PET imaging at differ-
ent time points. Furthermore, the expression level of mGluR5 
in neurodegenerative disease was investigated in post-mortem 
human brains of AD and ALS and compared to controls. Meth-
ods: C57BL/6 and CD1 mice were injected intraperitoneally 
with either 10 mg/kg LPS or vehicle. After 1 and 5 days TSPO 
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and mGluR5 levels were determined by qPCR and PET imaging 
was performed applying the mGluR5-specific radiotracer [18F]
PSS232. Alterations of mGluR5 in human cortical brain regions 
from AD and ALS patients and controls were analyzed using in 
vitro autoradiography. Specificity of binding was determined by 
the non-competitive mGluR5 antagonist, MMPEP. Results: In-
traperitoneally applied LPS increased TSPO mRNA significantly 
by 3.6-fold (p<0.001) and 2.6-fold (p<0.001) in brains of C57BL/6 
and CD1 mice, respectively, after 1 day compared to the vehi-
cle-treated groups. mGluR5 mRNA levels increased with sig-
nificance by 3.4-fold (p<0.001) and 1.9-fold (p<0.001) in brains 
of C57BL/6 and CD1 mice, respectively, after 1 day. TSPO (2.3-
fold, p<0.001) and mGluR5 (1.9-fold, p<0.001) mRNA remained 
significantly increased after 5 days in C57BL/6 but not in CD1 
mice. mGluR5 levels in CD1 mice 5 days post LPS challenge 
were non-significantly elevated by 1.3-fold (p=0.052) compared 
to the vehicle group. Brain-PET imaging with the mGluR5-spe-
cific radiotracer [18F]PSS232 confirmed increased mGluR5 levels 
in striatum (~22%) and hippocampus (~22%) of both mouse 
strains 1 day after LPS treatment. After 5 days, mGluR5 levels de-
clined to vehicle status in CD1 but remained high in C57BL/6 
mice (17% for striatum, 19% for hippocampus). The mGluR5 
antagonist MMPEP significantly reduced [18F]PSS232-binding in 
striatum and hippocampus. To investigate mGluR5 expression 
in human neurodegenerative disease, we evaluated post-mor-
tem cortical brain slices from AD and ALS patients using in 
vitro autoradiography. Autoradiograms revealed a ~5.2-fold 
and ~3.8-fold higher binding of [18F]PSS232 compared to con-
trols demonstrating increased mGluR5 levels in AD and ALS, 
respectively. Blocking studies with MMPEP diminished [18F]
PSS232-binding. Conclusions: LPS-induced neuroinflammation 
increased mGluR5 levels in mouse brains and is dependent on 
the mouse strain and time point after LPS challenge. We were 
able to also demonstrate increased mGluR5 levels in human AD 
and ALS brains in vitro.

OP-648
Quantitative Imaging of AMPA Receptors Using Novel 
11C-labeled PET tracer for AMPA receptors
Y. Kimura1, T. Miyazaki2, T. Takahashi2; 1Kindai University, Kinokawa, 
JAPAN, 2Dep Physidology, Sch of Medicine, Yokohama City 
Universoty, Yokohama, JAPAN.

Introduction: AMPA receptor (AMPAR) plays important roles 
such as cortical reorganization, and it is expected to be utilized 
to various brain diseases: epilepsy or psychological disorders. 
We have recently developed novel PET tracer for AMPAR, named 
[11C–K-2]. This study aims at investigating a fully quantitative ap-
proach AMPAR with [11C–K-2] based on a kinetic analysis. K-2 
was rapidly hydrolyzed at the amide residue (11C–K-2OH) after 
injection in vivo and 11C–K-2OH is a major metabolite which rep-
resents the binding of AMPAR in vivo. Interestingly, [11C–K-2OH] 
binds to the cell surface AMPAR. In vitro autoradiographic assay 
exhibited that Kd value of [11C–K-2OH] is 4.7 nM and Bmax is 5.5 
nM. In this study, the applicability of Logan graphical analysis 
(LGA) with a reference region is investigated in human. Method: 
60-min PET dynamic scans were conducted to patients having 

mesial temporal lobe epilepsy, and BPND is computed using LGA 
where a corpus callosum is the reference region, and t*, that is 
the beginning to apply a line regression in LGA, is 30 min after 
the administration. Then, the amounts of AMPAR in the resected 
regions are assayed, and they compared with the BPND; 10 re-
gions from the 3 patients. Results: The time activity curve of K-2 
presents a typical reversible binding kinetics, and the LGA has a 
clear linear relationship. The range of BPND are from 0.3 to 1.3. In 
the BPND images exhibited high signals at the epileptogenic fo-
cus. A significant linear regression is observed between the pro-
tein amount of AMPAR and BPND (r2=0.58, p < 0.05). Conclusion: 
LGA analysis showed that [11C–K-2] exhibited reversible binding 
kinetics representing cell surface AMPA receptors. Although the 
dynamic range of BPND is moderate, cell surface AMPA recep-
tor amount is small and dynamically regulated by the variety of 
conditions such as activity. Thus, [11C–K-2] is a promising radio-
tracer to quantitate functional AMPAR in human. Further inves-
tigations on the clinical application of K-2 to brain diseases such 
as epilepsy or psychiatric diseases will be conducted.

OP-649
New multimodality PET/SPECT neuroimaging agent for 
5-HT1A/5-HT7 receptors
P. Jha1,2, S. Chaturvedi1, A. Kaul1, P. P. Hazari1, S. Pal1, N. Jain2, A. K. 
Mishra1; 1Institute of Nuclear Medicine and Allied Sciences, DRDO, 
Delhi, INDIA, 2Indian Institute of Technology Delhi, Delhi, INDIA.

Purpose: 5-HT1A and 5-HT7 receptors are implicated in depres-
sion and anxiety. These are highly co-expressed in brain regions 
as homo and heterodimers and the cross-talk modulates sero-
tonergic signalling. 5-HT7 receptor alters the expression and sig-
nalling of 5-HT1A receptor in central nervous system in depressed 
conditions. The complex signalling mechanism includes struc-
tural reorganizations as dimerization of receptors. Thus, imaging 
of 5-HT1A/5-HT7 receptors either dimers or monomers in normal 
and pathological conditions can be utilized to assess the quan-
titative and functional aspect of neurological disorders. Here, 
we report development of a new multimodality 11C-PET/99mTc-
SPECT based radiotracer for targeted non-invasive imaging 
of 5-HT1A/5-HT7 neuroreceptors. Methods: The mixed affinity 
ligands ([CH3]-BTZ-MPP) and (DTC-BTZ-MPP) were designed 
using benzothiazolone (BTZ) and methoxyphenyl piperazine 
(MPP) pharmacophores. Docking studies were carried using 
MD-validated homology models of 5-HT1A and 5-HT7 receptors. 
Development of ligands involved multi-step synthesis, wherein 
all intermediates and final compounds were characterized by 
1H/13C-NMR, HRMS, HPLC and UV-Vis techniques. Biocompat-
ibility was evaluated by MTT and haemolysis assays. The 11C 
and 99mTc-radiolabeling were carried using 11CH3I and Na[99mT-
cO4]. The radiolabelling conditions were thoroughly optimized. 
HPLC profiling and HRMS were used for the characterization 
of 11C-labeled radiotracer, while ITLC (two solvent system) was 
employed for analysing 99mTc-lebelling efficiency. Depressed 
mice models were generated using long term corticosterone 
administration. Results: Docking studies reflected presence of 
conserved residues Asp116, Lys191, Ser199, Ile189 and Asp162, 
Val163, Phe343, Phe344 in active sites of 5-HT1A and 5-HT7 re-
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ceptors. The LogPo/w of [11CH3]-BTZ-MPP and [99mTc]-DTC-BTZ-
MPP were found to be 1.26 and 1.8 respectively, indicating BBB 
permeation. The intermediates and final compounds were syn-
thesized in more than 90 and 98 % yields. Purity of compounds 
were ascertained by HPLC and HRMS. No significant cytotoxicity 
was observed. Non-invasive imaging studies showed apprecia-
ble brain uptake. Biodistribution studies reflected maximum 
brain uptake corresponding to 11.95±0.4 % ID/g and 13.37±1.2 
% ID/g at 15 min p.i. in normal and treated mice for [11CH3]-BTZ-
MPP and 1.38±0.01 % ID/g and 2.06±0.01 % ID/g at 15 min p.i. 
under similar conditions for [99mTc]-DTC-BTZ-MPP respectively. 
Significant uptake in hippocampus and cortex indicated affinity 
and specificity towards 5-HT1A/5-HT7 receptors. Major radioac-
tivity accumulation of radiotracers in lungs and liver indicated 
hepatobiliary as major route of excretion. Conclusion: A new 
multimodality PET/SPECT based neuroimaging agent was de-
signed and developed to selectively target 5-HT1A/5-HT7 recep-
tors. The pre-clinical evaluations exhibited substantial brain 
penetration and preferred activity accumulation in receptor-rich 
specific brain regions.

OP-650
Identification And Preclinical Evaluation Of (R)-[18F]OF-
Me-NB1 As A Pet Imaging Agent For The GluN2B Subunit 
Of The Ionotropic NMDA Receptor
A. Haider1, I. Iten1, H. Ahmed1, A. Müller Herde1, S. Gruber1, S. 
Krämer1, C. Keller1, R. Schibli1, B. Wünsch2, L. Mu1, S. Ametamey1; 
1ETH Zurich, Zurich, SWITZERLAND, 2University of Münster, Münster, 
GERMANY.

Aim: Positron emission tomography (PET) imaging harbors 
potential to guide the development of GluN2B-antagonists in 
preclinical and clinical development by means of target en-
gagement studies. As part of our programme to develop a flu-
orinated PET radioligand for imaging the GluN2B subunit of the 
ionotropic NMDA receptor, we synthesized a number of ben-
zazepine-based derivatives. The most promising compound, 
codenamed (R)-OF-Me-NB1, was radiolabeled with fluorine-18 
and evaluated using ex vivo autoradiography, PET imaging and 
biodistribution. Methods: Ortho- and para-fluorinated deriva-
tives OF-Me-NB1 and PF-Me-NB1 were synthesized and enan-
tiomeric separations were performed by chiral HPLC. Starting 
from the desmethyl precursors, the respective enantiomers 
were radiolabeled with carbon-11 and assessed in a preliminary 
proof-of-concept in vitro autoradiography study using rodent 
brain sections. (R)-OF-Me-NB1 was selected for radiofluorina-
tion and subsequent preclinical evaluation based on the ex-
quisite autoradiograms obtained from the carbon-11 labeled 
version. Ex vivo autoradiography, PET imaging, biodistribution 
and metabolite studies were used to assess the utility of (R)-[18F]
OF-Me-NB1 in Wistar rats. The brain uptake of (R)-[18F]OF-Me-
NB1 in wild-type mice was compared with σ1 receptor knock-
out mice to validate off-target binding to σ1 receptors. Results: 
All four compounds were radiolabeled with carbon-11 in good 
radiochemical yields (7-36% decay corrected) and high molar 
activities ranging from 54 to 220 GBq/µmol. In vitro autoradi-
ography experiments showed that both enantiomers of [11C]PF-

Me-NB1 distributed homogenously across coronal rodent brain 
sections. In contrast, the two enantiomers of [11C]OF-Me-NB1 
showed an entirely different behavior. While (S)-[11C]OF-Me-NB1 
accumulated in all brain regions with considerable σ1 receptor 
off-target binding, (R)-[11C]OF-Me-NB1 exhibited high specificity 
and selectivity for the GluN2B-rich rat forebrain. These findings 
were confirmed for the radiofluorinated analogue, (R)-[18F]OF-
Me-NB1, which was synthesized via copper-mediated radioflu-
orination in radiochemical yields of 13-25% and molar activities 
ranging from 61-168 GBq/µmol. Ex vivo biodistribution studies 
and PET imaging experiments in Wistar rats indicated an appro-
priate pharmacokinetic profile and high in vivo specific bind-
ing using GluN2B-antagonist CP101,606 as a blocking agent, 
which showed a dose-dependent blockade. Receptor occupan-
cy studies with CP101,606 revealed a D50-value of 7.5 µmol/kg. 
Off-target activity towards the σ1 receptor was excluded by PET 
imaging with σ1 receptor knock-out mice. Conclusion: (R)-[18F]
OF-Me-NB1 is a promising radiofluorinated probe that exhibits 
specificity and selectivity for the GluN2B-containing NMDA re-
ceptor complex and enables target engagement studies in vivo.

OP-651
Characterization of brain glucose metabolism and blood 
flow after whole brain irradiation in rats: a PET/SPECT 
study
A. Parente1, E. Scandiuzzi1, R. Moraga-Amaro1,2, R. A. J. O. Dierckx1, 
E. F. J. de Vries1, J. Doorduin1; 1University of Groningen - UMCG, 
Groningen, NETHERLANDS, 2Universidad Andrés Bello, Santiago, 
CHILE.

Background: Radiation can induce damage to the brain, of-
ten presenting as cognitive deficit. This can happen as a con-
sequence of radiotherapy for e.g. brain tumors, and could be 
due to damage of normal brain tissue in the radiation field. The 
cellular and molecular pathways that induce this damage are 
not yet well understood. Using Positron Emission Tomography 
(PET) and Single Photon Emission Computed Tomography 
(SPECT), this study aims to investigate acute and delayed effects 
of irradiation on glucose metabolism and blood flow in normal 
rat brain. Methods: Male Wistar rats subjected to 25 Gy X-ray 
radiation and controls (n=8 per group) were submitted to [18F]-
FDG PET or [99mTc]-HMPAO SPECT imaging. [18F]-FDG PET scans 
for assessment of brain metabolism were performed at baseline 
and at 60 and 90 days after whole brain irradiation. [99mTc]-HM-
PAO SPECT scans for assessment of cerebral blood flow were 
performed at baseline and 1, 3, 5, 9, 60 and 90 days after whole 
brain irradiation. All groups also underwent the Open Field Test 
(OFT) to assess motor behavior at baseline and at day 60 and 
90. We quantitatively analyzed the scans by calculating SUVmean 
for predefined volumes of interest. The Generalized Estimating 
Equations model was used for statistical analysis of the data. Re-
sults: Irradiated rats showed a statistically significant increase in 
[18F]-FDG uptake in the whole brain (14%, p=0,002) and some 
specific brain regions, such as the limbic system and cerebel-
lum (8-25%, p<0,05), between baseline and day 60. However, no 
statistically significant differences in uptake between baseline 
and day 90 were found. In addition, irradiated rats showed a sig-
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nificant increase in [99mTc]-HMPAO uptake in most brain regions, 
which sustained until day 90 (39-56%), with a peak on day 9. 
Finally, the OFT showed that irradiated rats moved less (p<0,01) 
than controls. Conclusions: Our study suggests that brain irra-
diation in rats induces an early delayed increase in brain glucose 
metabolism at day 60 and acute and early delayed increase in 
cerebral blood flow, with a peak at day 9. These findings could 
be related to an increase in energy demand to ensure normal 
neuronal functioning. The physiological effects are accompa-
nied by changes in motor behavior.

OP-652
11C-metoclopramide PET imaging to reveal and quantify 
the contribution of the P-glycoprotein to the clearance of 
its substrates from the brain
S. Auvity1, S. Marie1, F. Caillé1, C. Wimberley1, M. Bauer2, O. Langer3, 
I. Buvat1, S. Goutal1, N. Tournier1; 1CEA, Orsay, FRANCE, 2Medical 
University of Vienna, Vienna, AUSTRIA, 3Austrian Institute of 
Technology, Seibersdorf, AUSTRIA.

Introduction: Currently available PET radioligands have shown 
the role of the P-glycoprotein (P-gp, ABCB1) in limiting the in-
flux of its substrates from blood into the brain. We developed 
11C-metoclopramide, a P-gp substrate which benefits from 
suitable pharmacokinetic properties in rats such as a substan-
tial baseline brain uptake and the absence of brain-penetrant 
radiometabolites (Pottier et al., J Nucl Med 2016). 11C-metoclo-
pramide PET imaging was performed in non-human primates, 
a relevant animal model of the human BBB,to validate pharma-
cokinetic models and simplified methods to investigate the im-
portance of the efflux clearance role of P-gp at the BBB. Materi-
als and Methods: Dynamic PET acquisitions were performed in 
anesthetized baboons during 60 min after 11C-metoclopramide 
injection (298 ± 44 MBq). Metabolite-corrected arterial input 
functions were measured during PET acquisitions. Four animals 
were scanned in the absence (baseline) and in the presence of 
the potent P-gp inhibitor tariquidar (TQD). On baboon under-
went a third PET experiment where 11C-metoclopramide was 
co-injected with unlabelled metoclopramide (0.5 mg/kg). Phar-
macokinetic modeling was performed using a 1-tissue com-
partment model to estimate the influx (K1) and efflux (k2) rate 
constants and the total volume of distribution (VT). The elimina-
tion constant of 11C-metoclopramide from the brain (kE) was es-
timated from the elimination slope graphically estimated from 
the log-transformed brain kinetics obtained in the elimination 
phase (30-60 min). Results:TQD did not impact 11C-metoclopr-
amide plasma kinetics. PET images revealed the high baseline 
brain distribution of 11C-metoclopramide (VT, 4.33±0.46 mL/
cm3), which was homogeneous among brain regions. VTwas 
significantly increased by P-gp inhibition (8.70±0.52 mL/cm3, 
P<0.001). A significant 1.28±0.14-fold increase in K1(P<0.05) was 
observed during P-gp inhibition. The significant 1.64±0.20-fold 
decrease in the efflux rate constant k2(P<0.01) was consistent 
and significantly correlated (P<0.0001) with the 1.5±0.25-fold 
decrease in the elimination slope kE(P<0.01). Parameters estimat-
ed in the presence of co-injected metoclopramide were similar 
to those obtained using a tracer dose which suggests the pre-

dominance of non-receptor specific mechanism for11C-meto-
clopramide retention in the brain.Conclusion: 11C-metoclopr-
amide PET imaging non-invasively revealed that P-gp may act 
as a detoxifying system and mediate the clearance of its sub-
strates from the brain into the blood. The elimination slope kE is 
a convenient parameter to describe and quantify P-gp function 
at the BBB, especially when arterial blood sampling is not possi-
ble. 11C-metoclopramide may be useful tool to investigate BBB 
function in the context of pathophysiological conditions where 
deficiency in the clearance of endogeneous and exogeneous 
compounds from the brain is hypothesized.
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OP-653
Intraindividual comparison of subsequently performed 
PET/MRI to PET/CT for whole-body staging: Results of a 
unicenter trial in 1000 patients
O. Martin1, J. Kirchner1, C. Buchbender1, G. Antoch1, K. Herrmann2, 
S. Suntharalingam3, M. Forsting3, L. Umutlu3; 1Univ Duesseldorf, 
Medical Faculty, Department of Diagnostic and Interventional 
Radiology, Duesseldorf, GERMANY, 2Univ Essen, Medical Faculty, 
Clinic for Nuclear Medicine, Essen, GERMANY, 3Univ Essen, Medical 
Faculty, Department of Diagnostic and Interventional Radiology, 
Essen, GERMANY.

Purpose: To evaluate and compare the diagnostic potential of 
subsequently performed 18F-FDG PET/MRI after 18F-FDG PET 
/CT for detecting and classifying lesions for whole-body stag-
ing. Material and Methods: In this retrospective analysis, 1002 
oncological patients (443 female, 559 male, mean age 57.7 ± 
14.4 years) were included. Patients underwent clinically indicat-
ed whole-body PET/CT and subsequently whole-body PET/MRI 
(149.7 ± 49.7 minutes after FDG administration). Indications for 
hybrid imaging comprise lung cancer (17.8%), gastrointestinal 
cancer and neuroendocrine tumors (17.2%), gynecologic and 
breast cancer (14.7%), prostate cancer (14.7%), lymphoma and 
malignant bone disease (14.4%), melanoma (8.8%), head and 
neck cancer (8.1%) and cancer of unknown primary (CUP, 4.3%). 
Reports of all included PET/CT and PET/MRI examinations were 
assessed for discrepant and / or additional findings in subse-
quently performed PET/MRI. Results: Additional information in 
PET/MRI was found in 278 / 1002 of the cases (27.7%), distrib-
uted across all indication groups. Additional malignant findings 
were detected in PET/MRI compared to PET/CT in 113 / 1002 pa-
tients (11.3%), comprising 25 / 147 in prostate cancer (17.0%), 28 
/ 178 in lung cancer (15.7%) and 18 / 144 in lymphoma (12.5%). 
Furthermore, due to the additional information acquired by 
PET/MRI an unequivocal lesion classification was possible in 111 
/ 1002 findings (11.1%) compared to PET/CT. PET/MRI induced 
additional investigations / follow up in 58 / 1002 cases (5.8%). 
Here, 3 / 58 (5.2%) cases turned out to be malignant, 18 / 58 
benign (31.0%) and 37 / 58 unknown (63.8%). A total of 27 / 
1002 lesions (2.7%) were not detected in PET/MRI compared to 
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PET/CT, comprising 10 malignant lesions (lung nodules). Con-
clusion: PET/MRI offers a preferable staging potential to PET/CT, 
enabling the detection of additional information in 1/3 of the 
patient cohort comprising 11.3% additional malignant findings. 
The amount of unnecessary (additional) investigations induced 
by PET/MRI as well as missed malignant lesions remained con-
siderably low (5.2%, 2.7%).

OP-654
Evaluation and Correction of Halo Artifacts in 68Ga-PSMA 
PET/MR Imaging of Prostate Tumors.
J. Cal-Gonzalez1, E. Nwosu2, I. Rausch2, M. Hartenbach3, T. Beyer2; 
1Medical University of Vienna, Vienna, AUSTRIA, 2QIMP group, 
Center for Medical Physics and Biomedical Engineering, Medical 
University of Vienna, Vienna, AUSTRIA, 3Division of Nuclear 
Medicine, Department of Biomedical Imaging and Image-guided 
Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim: To correct for halo artifacts around the bladder occurring 
in 68Ga-PSMA PET/MRI by partially subtracting the activity con-
tribution from the bladder before image reconstruction. Materi-
als and Methods: Ten datasets with occurring halo artifacts of 
patients with prostate cancer (68±8 years old, 90±13 kg), which 
underwent a 68Ga-PSMA PET/MRI examination were selected 
for this study. PET imaging consisted of a 10 min-listmode ac-
quisition in a Siemens Biograph PET/MR system after 83±26 min 
of an intravenous administration of 1.8±0.5 MBq/kg 68Ga-PS-
MA. The acquired data was reconstructed by using the clinical 
standard settings: OP-OSEM algorithm with resolution modeling 
(HD-PET); 3 iterations and 21 subsets; matrix size: 344 × 344 × 
127; 3 mm FWHM Gaussian filtering. Attenuation correction was 
performed using a DIXON based MR-AC approach with maxi-
mum likelihood estimation of attenuation and activity (MLAA) 
based correction for truncation artifacts. Absolute scatter scal-
ing was used in the reconstructions. To correct for halo artifacts, 
the datasets were additionally reconstructed after performing a 
partial-bladder subtraction (PBS) in projection space. This was 
done by segmenting the bladder from the NAC PET image, for-
ward-projecting this segmentation to the sinogram space, and 
comparing the sinogram contribution of the projected bladder 
versus the projection of the NAC PET image. A partial contribu-
tion of the bladder to the sinogram (75%) was then subtracted 
from the original sinogram. This new sinogram was used in a new 
reconstruction with the same settings than explained above. The 
halo-to-background ratio (HBR) was used as figure of merit; the 
activities in the halo-artifact and background were measured 
in a spherical 30mm-diameter volume-of-interest (VOI) located 
within the artifactual region and background, respectively. Re-
sults: Halo artifacts were observed in all the images reconstruct-
ed with MLAA-based AC-map and absolute scatter scaling. The 
PBS method produced artifact-free PET images in all cases. The 
mean HBR values obtained in the standard reconstructions were 
0.20±0.14 (range 0.0001-0.38), while the HBR values for the PBS 
method were 1.01±0.27 (range 0.62-1.40). Conclusions: The pro-
posed PBS method is able to correct the halo artifacts around 
the bladder in 68Ga-PSMA PET/MRI of prostate cancer patients. 
Further patient evaluations are work in progress.

OP-655
Multicentre 68Gallium PET/CT performance harmonisation 
based on the EARL standards
D. M. V. Huizing1, D. Koopman2, J. A. van Dalen2, M. Gotthardt3, R. 
Boellaard4,5,6, M. Sinaasappel1, M. P. M. Stokkel1, B. J. de Wit - van der 
Veen1; 1Netherlands Cancer Institute - Antoni van Leeuwenhoek, 
Amsterdam, NETHERLANDS, 2Isala, Zwolle, NETHERLANDS, 
3Radboud University Medical Center, Nijmegen, NETHERLANDS, 
4VU University Medical Center, Amsterdam, NETHERLANDS, 5EANM 
Research Ltd (EARL), Vienna, AUSTRIA, 6University Medical Center 
Groningen, Groningen, NETHERLANDS.

Aim: The use of 68Ga-labelled peptides has increased over the 
past years. In multicentre studies, comparability of quantitative 
PET reads is essential. For this purpose, the EANM Research Ltd 
(EARL) initiative has provided PET/CT performance standards for 
18F-FDG studies. Specifications for 68Ga PET/CT quantification are, 
however, not yet available. The aim of this study was to evaluate 
68Ga PET/CT system performance in a multicentre setting and to 
assess recovery coefficients (RCs) specifications for 68Ga based on 
the current EARL standard. Materials and Methods: Five cen-
tres with 9 PET/CT systems from three major vendors performed 
68Ga phantom scans according to the EARL protocol. The NEMA 
image quality phantom was filled conform EARL with 2.0 kBq/ml 
in the background and 20.0 kBq/ml in the 6 spheres (diameter 
range 10-37mm). The phantom was imaged with minimal two 
bed positions of at least 5 minutes. RCs were determined for the 
maximum voxel (RCmax), average value within the sphere using 
50% of the maximum voxel (RCA50%) and the highest uptake re-
gion of 1.0 cm3 (RCpeak). RCs for 68Ga were compared with mean 
(FDG) EARL specifications for RCmax and RCA50%. Results: The 
RCs of 68Ga were on the lower limits of the current EARL stan-
dards. The relative variation was the largest for the two smallest 
spheres. The mean RCmax for 68Ga was 10% lower compared to 
mean EARL limits for 18F. Across the spheres, this ranged from a 
4% decrease for the 17- and 22mm sphere, to a 18% decrease 
for the 13 mm sphere. On average, RCmean for 68Ga was 9% lower 
compared to mean EARL limits for 18F. Across the spheres, this 
ranged from a 3% decrease for the 22mm sphere, to a 15% de-
crease for the 13mm sphere. Finally, mean (range) RCpeak values 
were: 0.88 (0.78-1.02) for 37mm sphere, 0.84 (0.75-0.95) for the 
28mm sphere, 0.76 (0.65-0.87) for the 22mm sphere, 0.57 (0.41-
0.68) for the 17mm sphere, 0.37 (0.26-0.47) for the 13mm sphere 
and 0.24 (0.18-0.30) for the 10mm sphere. Conclusion: 68Ga PET/
CT system performance showed RCs at the lower limit of the 
current 18F EARL RC-curve. This is likely explained by the larger 
positron range of 68Ga compared to 18F. For practical reasons we 
recommend to use the 18F approved reconstruction settings and 
adapt the RC performance specifications to lower values for 68Ga 
studies. Research support: This project received funding from 
the EU FP7 Programme (FP7/2007-2013) under grant n° 602812.

OP-656
Diagnostic Utility of Automated Robotic Arm-Assisted, 
PET/CT-guided Metabolic Bone Marrow Biopsy for 
Assessing the Bone Marrow Infiltration in Newly 
Diagnosed Lymphoma
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V. Dasagrandhi, G. Kumar, R. Kumar, B. Mittal; Post Graduate 
Institute of Medical Education and Research, Chandigarh, INDIA.

Aim: To evaluate the diagnostic utility of automated robotic 
arm assisted PET/CT guided metabolic bone marrow biopsy 
for assessing bone marrow involvement in newly-diagnosed 
lymphoma and its clinical impact on staging and manage-
ment in these patients. Materials and Methods: The study is 
ongoing since July 2017. A minimum of 20 patients with ini-
tially diagnosed lymphoma (both Hodgkin and Non Hodgkin 
Lymphoma), who satisfy the inclusion and exclusion criteria 
will be recruited for the study. Each patient undergoes 18F FDG 
whole-body PET/CT scan. Acquired images are reviewed by 
two Nuclear Medicine physicians independently and the most 
accessible 18F FDG avid marrow lesions are selected for the 
biopsy. Automated robotic arm (ARA) guided PET/CT guided 
biopsy is then performed under aseptic conditions either on 
the day of PET/CT acquisition or a subsequent day. If done on a 
subsequent day, measures like lower activity of the radiophar-
maceutical, non-contrast low-dose and CT single-bed PET/CT 
acquisition are applied to ensure low radiation delivery to the 
patient. The samples are subjected to histopathological analysis 
for assessing marrow infiltration at the biopsied site. Results: 
Eleven patients (7 males/4 females, mean age 49.1 years) have 
been recruited till the end of April 2018 in this ongoing study. 
Among them , 9 patients have pathologically proven non Hod-
gkin lymphoma while 2 patients are diagnosed with Hodgkin 
lymphoma; these diagnoses were made from cytopathologic/
histopathologic evaluation of lymph nodes. ARA-assisted 18F 
FDG PET/CT guided bone marrow biopsy revealed positive 
pathological findings in 6 patients. Among these, 3 (27.3%) pa-
tients revealed lymphomatous marrow infiltration (2 Hodgkin 
lymphoma, 1 diffuse large B-cell lymphoma), 1 patient had 
metastatic adenocarcinoma, whereas diagnoses of multiple 
myeloma and plasmacytoma were unmasked in one patient 
each. The patient who showed metastatic adenocarcinoma on 
ARA PET/CT-guided biopsy was detected with synchronous 
prostatic carcinoma on further evaluation. Hence change in 
management plan was effected in 6/11 (54.6%) of the anal-
ysed patient sample. On applying independent samples t test, 
no statistical significance was noted between SUVmax values 
at biopsied sites between lymphoma-positive and lympho-
ma-negative marrow diagnoses (p > 0.05). Conclusion: Robotic 
arm-assisted PET/CT guided biopsy of bone marrow is not only 
useful in evaluating the lymphomatous involvement of bone 
marrow in patients with Lymphoma, but also revealing other 
unknown concurrent pathologies in these patients. However a 
large-sample study is warranted to confirm these findings.

OP-657
A new PET whole body dynamic acquisition technique: 
feasibility and comparison to dual point imaging.
N. Cadour1, M. Koulibaly1, J. Benoliel1, M. Paquet1, A. Schiazza1, 
D. Benisvy1, M. Ouvrier1, C. Hoog1, C. Hayden2, O. Humbert1, C. 
Zwarthoed1, J. Darcourt1; 1CAL, Nice, FRANCE, 2Siemens Molecular 
Imaging, Knoxville, TN, UNITED STATES OF AMERICA.

Introduction: In clinical practice, dynamic PET acquisitions are 
seldom used. One way to account for the kinetics of 18FDG up-
take is the “Dual Time Point Imaging” method (DTPI: 2 acquisi-
tions at 60 and 175 ± 15 min after injection). We propose a new 
PET whole body acquisition technique which gives a dynamic 
information, using only one acquisition (“Whole Body Dynamic” 
WBD) with the same duration as a classical one (“Whole Body 
Static”WBS). The aims of this study were (1) to check if this new 
technique gave the same images quality as the WBS and (2) to 
determine if the dynamic information of WBD was correlated 
with the dynamic information provided by DTPI . Subjects and 
Methods: WBD consists of 3 successive static whole body ac-
quisitions within the same time as a WBS one (three 50 sec/bed 
position vs a classical 150 sec/bed position) 60 minutes after a 
3 MBq/kg 18FDG injection. A Siemens Biograph mCT camera 
was used. Aim 1: One WBD and one WBS acquisitions were per-
formed successively in 20 patients (10 WBD first and 10 WBS first). 
The summed WBD images and thestandard WBS images were 
compared blindly by 2 nuclear medicine physicians qualitatively 
and quantitatively (SUVmax and SUVpeak on 60 ROIs). Aim 2: 20 
patients referred for the extension work-up of lung cancer or for 
characterization of a pulmonary nodule were enrolled for WBD 
and DTPI. The dynamic uptake was evaluated on 93 ROIs includ-
ing 40 background (bkg) ROIs (liver and aorta) and 53 tumors 
ROIs. Results: Aim 1: The WBD and WBS were equivalent quali-
tatively (acceptance for clinical read and diagnostic interpreta-
tion) and quantitatively (SUVmax and SUVpeak highly correlated 
on the 60 ROIs: R2 = 0,99 in the two cases). Aim 2: The variation 
of FDG uptake between the 2 acquisitions (DTPI vs WBD), mod-
eled by the slopes, were significantly correlated (p<0.01) what-
ever the parameter (SUVmax, SUVpeak, SUVmean). The highest 
correlations were obtained for the SUVpeak : 0.48 for the tumors 
ROIs, 0.44 for the tumor/liver bkg and 0.61 for the tumor/aorta 
bkg on the 53 tumors ROIs. Conclusion: We demonstrated that 
WBD acquisition is feasible in clinical practice without impair-
ment of the diagnostic value of classical WBS. The dynamic in-
formation obtained additionally during this single acquisition is 
representative of the one obtained by DTPI.

OP-658
Digital vs Analog PET/CT: Intrapersonal SUV Comparison 
of Target Lesions and Reference Regions
F. Fuentes-Ocampo, G. Paillahueque, D. Lopez-Mora, A. Domenec, 
J. Duch, V. Camacho, A. Fernandez, A. Flotats, M. Estorch, I. Carrio; 
Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN.

Aim: To assess whether digital photon counting technology in 
digital PET/CT influences the quantification of SUVmax in tar-
get lesions and regions of reference compared to analog PET/
CT. Such comparison is necessary prior to the simultaneous use 
of digital and analog PET/CT systems in follow up studies. Ma-
terials and Methods: 59 patients were studied by dual imag-
ing with digital and analog PET/CT from January to March of 
2018; 34 of them underwent first the analog PET/CT imaging 
and later the digital PET/CT (mean time delay between stud-
ies 50.38±16.31minutes) and 24 patients the other way around 
(mean time delay between studies 43.71±24.37minutes). SUV-
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max was measured in reference regions (liver and mediastinal 
blood pool) and target lesions. In the studies with more than 
one possible target lesion, only the one with the highest SUV-
max was included. 7 patients who underwent the analog PET/
CT first and 4 who underwent the digital PET/CT first didn’t have 
any target lesions. Statistical analysis was done with IBM SPSS 
Statistics V25. Results: Significant differences were found be-
tween total mean SUVmax in target lesions with analog PET/CT 
(8.22±6.96) and digital PET/CT (9.84±6.23) (P<0.001). Total mean 
SUVmax in mediastinal blood pool also showed significant differ-
ences between analog (2.57±0.59) vs digital PET/CT (2.91±0.36) 
(P<0.001). No significant differences were found in total mean 
SUVmax in liver (analog 4.37±2.64 and digital 4.52±3.30). When 
the analog PET/CT was done first: mean SUVmax in target le-
sions with analog system was 6.84 ± 5.28 and digital system 9.51 
±5.45 (P<0.001).Mean hepatic SUVmax with analog 4.96±3.32 
and digital 5.17±4.22 (P=NS). Mediastinal blood pool SUVmax 
with analog 2.51±0.66 and digital 2.79±0.68 (P<0.001). When 
the digital PET/CT was done first: mean SUVmax in target lesions 
with digital system was 9.82±7.12 and analog system 9.27±8.20 
(P=NS). Mean hepatic SUVmax with digital 3.64±0.65 and an-
alog 3.61±0.72 (P=NS). Mediastinal blood pool SUVmax with 
digital 3.10±0.52 and analog 2.69±0.48 (P<0.001). Simple linear 
regression between time delay and mean SUVmax difference in 
target lesions showed a R2 of 0.996 when the analog PET/CT was 
done first and 0.655 when the digital PET/CT was done first. No 
significant differences between both time delays were found. 
Conclusion: Improved photon counting technology in the dig-
ital PET/CT influences significantly SUVmax quantification and 
thus follow-up studies must be done with the same technology.

OP-659
PET Imaging of Beta-secretase 1 in The Human Brain: 
Quantification and Test-Retest Examination with [18F]PF-
06684511
A. Varrone1, R. Arakawa1, A. Takano1, P. Stenkrona1, S. Nag1, V. 
Stepanov1, M. Jahan1, L. Chen2, P. He2, A. Villalobos3, T. McCarthy2, 
C. Halldin1; 1Department of Clinical Neuroscience, Centre for 
Psychiatry Research, Karolinska Institutet and Stockholm 
County Council, Stockholm, SWEDEN, 2Worldwide Research & 
Development, Pfizer Inc, Cambridge, MA, UNITED STATES OF 
AMERICA, 3Worldwide Research & Development, Pfizer Inc, Groton, 
MA, UNITED STATES OF AMERICA.

Aim: The enzyme beta-secretase 1 (BACE1) is implicated in the 
pathophysiology of amyloid-beta (Aβ) accumulation and BACE1 
inhibitors are under evaluation for the treatment of Alzheimer´s 
disease (AD). Imaging of the brain BACE1 level is a promising tool 
for evaluating the effects of BACE1 inhibitors. [18F]PF-06684511 
is a PET radioligand (IC50=0.7 nM) developed for in vivo imag-
ing and quantification of BACE1. The aim of this study was to 
examine the quantification and test-retest repeatability of [18F]
PF-06684511 binding in the brain of healthy human subjects. 
Materials & Methods: Eight healthy subjects (7F/1M, 48±7 
y) underwent two PET measurements with [18F]PF-06684511 
(122±22 MBq, mass: 1.0±0.3 μg) within 5 to 19 days. For techni-
cal reasons, PET studies were performed with an ECAT EXACT HR 

system in the first 5 subjects and with a HRRT system in the last 3 
subjects. PET data were acquired for 123 min with measurement 
of the arterial input function. Volumes of interest (VOIs) were de-
lineated using the AAL template. Quantification was performed 
with 1- and 2-tissue compartment modeling (TCM) and with 
Logan graphical analysis (GA). The outcome measure was the 
total distribution volume (VT, mL*cm-3). Test-retest repeatability 
(TRR) was measured as ABS(test-retest)/MEAN(test-retest)x100. 
Results: [18F]PF-06684511 distributed rather uniformly in the 
brain, with a peak at around 1.8-1.9 SUV at approximately 20 
min after injection and a relatively slow wash-out (mean SUV 
1.6 at 120 min). The lowest brain uptake was in the cerebellum 
and the highest in the anterior cingulate cortex and amygda-
la. [18F]PF-06684511 in the plasma was rather stable, with ~70% 
of the unchanged radioligand still present at 60 min after in-
jection. The lowest VT values estimated with 2-TCM were in the 
cerebellum (test:4.2±0.9, retest:4.5±0.7) and the highest in the 
amygdala (test:6.0±1.1, retest:6.7±1.2) and anterior cingulate 
cortex (test:6.2±1.0, retest:6.8±0.8). The TRR of VT was the low-
est in the cerebellum (12±11%), and the highest in the caudate 
(20±10%). As compared to 2-TCM, 1-TCM and Logan GA showed 
similar TRR but underestimated VT (max:9.3±6.5% in hippocam-
pus). Conclusion: These data suggest that [18F]PF-06684511 is a 
suitable radioligand for brain imaging of BACE1. Due to its slow 
kinetics, the quantification of [18F]PF-06684511 requires an im-
aging duration of at least 90 to 120 min. 1-TCM and Logan GA 
provided outcome measures in close agreement with 2-TCM. 
The TRR of VT was similar to that observed for other radioligands 
without a reference region, such as [11C]PBR28.

OP-660
Multi-centre Evaluation of Variations in Image Contrast 
and Background Variability in PET/MR Systems
A. Valladares1, C. Comtat2, M. Koole3, R. Boellaard4,5, T. Beyer1, I. 
Rausch1; 1Medical University of Vienna, Vienna, AUSTRIA, 2Service 
Hospitalier Frédéric Joliot, IMIV, CEA, INSERM, CNRS, University 
of Paris-Sud, Orsay, FRANCE, 3University Hospitals Leuven and 
KU Leuven, Leuven, BELGIUM, 4VU University Medical Center, 
Amsterdan, NETHERLANDS, 5University of Groningen, University 
Medical Center Groningen, Groningen, NETHERLANDS.

Aim: Hybrid PET-based imaging systems (PET/CT, PET/MR) are 
promising diagnostic tools for multi-parametric image analysis 
and personalized medicine. However, the comparability of PET 
studies is still a challenge and quantitative readings have been 
shown to vary significantly between different PET/CT systems. 
With the introduction of PET/MR, similar variations to those 
found with PET/CT are likely. The aim of this work is to assess dif-
ferences in image quality parameters between different PET/MR 
systems as a first step towards a future harmonization strategy 
for PET/MR. Materials and Methods:In this ongoing study, we 
collected results from NEMA image-quality (IQ) measurements 
acquired as part of the acceptance testing of PET/MR systems 
available in the HYBRID consortium (H2020/MSCA No.764458). 
To date, this includes data from 1 Philips Ingenuity TF (ToF), 1 
Siemens Biograph mMR and 2 GE SIGNA PET/MR systems (ToF). 
We report mean±SD (min-max), contrast recovery coefficients 
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(CRC) and the range of the coefficients-of-variation (CV) ob-
tained for all spheres of the NEMA phantom images acquired 
with the different PET/MR systems. In addition, we collected 
information about routine quality control (QC) procedures fol-
lowed in the individual centres to identify the needs regarding 
standardization of QC protocols. Results:Cross-calibration mea-
surements were performed regularly for all evaluated systems. 
QC procedures include vendor-specific daily QC. Mean CRCs 
were 43.9±6.6% (36.2-50.0)%, 57.5±3.8% (53.8-62.9)%, 68.8±3.1% 
(66.2-73.3)% and 77.3±3.4% (80.7-83.0)% for the 10mm, 13mm, 
17mm and 22mm hot sphere, respectively. CRCs for the cold 
spheres were 78.9±9.1% (87.1-68.1)% and 80.8±12.7% (92.7-
63.6)% for the 28mm and 37mm sphere, respectively. CVs varied 
between (6.1-6.6)%, (4.7-5.7)%, (3.3-5.1)%, (2.7-4.9)%, (2.2-5.0)%, 
(2.2-5.1)%, for the 10mm, 13mm, 17mm, 22mm, 28mm and 37 
mm background regions, respectively. Discussion and Conclu-
sion: In PET/MR, CRC variability of hot spheres in the IQ phan-
tom is in the same range as reported values for a single PET/
CT system1. CRCs of cold spheres increased substantially in sys-
tems with ToF, consistent with a previous PET/MR study2. CRCs 
variabilities across the evaluated PET/MR systems were lower 
than those found in a recent PET/CT multi-centre study3. Given 
these initial results, a standardization of PET data from different 
PET/MR systems appears feasible but additional evaluations are 
needed to confirm this hypothesis and establishing a base for a 
PET/MR harmonization concept. Efforts on designing novel QC 
methods for MPI will be addressed in future works. 1Rausch et 
al. EJNMMI Physics (2015) 2:26 2Boellard et al. Med. Phys. (2015) 
5961:5969 3Rausch et al. Nuklearmedizin (2014) 242:248
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OP-661
Setting the Stage - Where Does PSMA-Directed 
Radioligand Therapy Fit into the Urooncological Spectrum 
of Prostate Cancer Therapy
B. Hadaschik; Urology, Universitätsklinikum Essen, Essen, 
GERMANY.

OP-662
J591-PSMA Therapy and Important Pitfalls
T. Tagawa; Urology, Weill Cornell Medicine, New York, UNITED 
STATES OF AMERICA.

OP-663
177Lu-PSMA Therapy in Advanced Prostate Cancer and 
Corresponding Pitfalls
K. Rahbar; Klinik für Nuklearmedizin, Universitätsklinikum Münster, 
Münster, GERMANY.

OP-664
225Ac-PSMA Therapy in Advanced Prostate Cancer and 
Potential Pitfalls

M. Eiber; Klinik für Nuklearmedizin, Technische Universität 
München, Munich, GERMANY.
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OP-666
Prostate specific membrane antigen expression and role 
of 68Ga PSMA PET/CT in carcinoma breast
S. S. Singh; PGIMER, Chandigarh, INDIA.

Purpose: Prostate specific membrane antigen (PSMA) apart 
from its increasing acceptance and role in carcinoma prostate 
has also been reported to be expressed in several other tumors 
including the breast cancer. Postulated role of PSMA in the tu-
mor neoangiogenesis has also been described. Aim of our pilot 
study was to evaluate the role of 68Ga PSMA in recurrent carci-
noma breast, compare it with 18F FDG PET/CT and to confirm 
the expression of PSMA antigen by immunohistochemistry on 
histopathology samples. Material and Methods: Seventeen 
female patients of invasive ductal carcinoma breast (previously 
treated with surgery and/or chemotherapy and/or radiothera-
py) who had clinical or radiological suspicion of recurrence on 
whole body (vertex to mid thigh)18F-FDG PET/CT were included 
in the study. Whole body 68Ga-PSMA scans (with low dose CT) 
were performed within 4 days from the 18F-FDG PET/CT scans. 
Tracer avidity of the lesions in different organs was compared in 
both the scans. Immunohistochemistry staining was also done 
on biopsy/ surgical samples in 11 patients to look for the PSMA 
antigen expression on tumor cells and tumor neovasculature. 
Results: On immunohistochemical staining, PSMA antigen 
expression was found in the endothelium of the neovascula-
ture of all 11 tissue samples while tumor cells in none of the 
patients showed any antibody reactivity. All 17 patients who 
had evidence of recurrent metastatic disease on 18F FDG PET/
CT showed PSMA expressing lesions in 68Ga PSMA PET/CT. On 
further analysis, 68Ga-PSMA showed significantly more number 
of metastatic lesions in the brain parenchyma (n=16) with high 
target to background ratio (mean target/background ratio 4.7) 
as compared to 18F-FDG (n=10). Furthermore, 70 % of patients 
with FDG avid bone lesions showed PSMA avidity as well. PSMA 
avidity was noted in only 50% of patients with FDG avid lung 
lesions. Follow-up scans in two patients with FDG avid lesions 
but showing decreased uptake of FDG suggested an inflam-
matory/infectious etiology. Number of liver lesions detected by 
68Ga PSMA PET (n=7) was significantly less than that detected 
by 18F FDG (n>50). Conclusions: This pilot study confirms the 
expression of PSMA antigen in tumor neovasculature, provides a 
rationale for exploring the role of 68Ga PSMA PET/CT in recurrent 
metastatic breast cancer and opens a window for radionuclide 
therapy in breast cancer patients as well.

OP-667
Clinical evaluation of kit based Tc-99m HYNIC-RGD for 
imaging neo-angiogenesis in breast cancer patients.
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S. Madaan1, J. Shukla1, S. Chakraborty2, R. Vatsa1, B. Mittal1; 
1PGIMER, Chandigarh, INDIA, 2BARC, Mumbai, INDIA.

Introduction: RGD (Arg-Gly-Asp) is a peptide targeting αvß3 

integrin receptors which are over-expressed during neo-angio-
genesis in both endothelial and tumor cells. Radiolabeled pep-
tide based on Arg-Gly-Asp (RGD) sequence have high affinity 
and selectivity for αvß3 integrin. The purpose is to establish cost 
effective and non-invasive angiogenesis imaging agent. Sub-
jects and Methods: A total of 12 patients (all female patients), 
of breast cancer before the start of any definitive treatment 
were enrolled in the study. The lyophilized kit for HYNIC-RGD 
was incubated with 70 mCi 99mTcO4

- in water bath at 100°C for 
20 minutes. The preparation was allowed to cool at room tem-
perature for 10 minutes. Paper chromatography was performed 
with Whatman strips using saline and acetone as mobile phase. 
The strips were scanned using radioTLC Scanner, also the counts 
were taken in well counter. 20 mCi dose of 99mTc-HYNIC-RGD was 
administered to each patient (n=12) through i.v injection. Planar 
whole body scan was acquired after 2 hours of dose administra-
tion on SIEMENS SYMBIA-T16 Gamma camera. 99mTc-HYNIC-RGD 
scans were then compared with 68Ga-RGD scans done on same 
subjects. Results: Rf of 99mTc-HYNIC-RGD was 0.45 and 0.19 with 
saline and acetone respectively. From the counts obtained in 
well counter RCP was found to be ≥ 95%. Physiological uptake 
was seen in nasopharynx, salivary glands and gastric mucosa. 
Tracer showed renal excretion. Intense uptake was observed 
in breast lesions in all patients. In two patients axillary lymph 
nodes were also visualized. The lesions seen in 68Ga-RGD scans 
were also picked up by 99mTc-HYNIC-RGD. Conclusion: 99mTc 
HYNIC-RGD can be labeled with high radiolabeling efficiency 
and may be used as a promising SPECT radiopharmaceutical for 
imaging neo-angiogenesis in breast cancer patients. 99mTc-HYN-
IC-RGD is cost effective and has less radiation burden as com-
pared to already existing 68Ga-RGD.

OP-668
Interrater agreement when using PERCIST criteria for FDG-
PET/CT response monitoring of metastatic breast cancer
J. Holm1, M. Vilstrup1, J. Bülow1,2, L. Ljungstrøm1,2, H. Oltmann1, 
T. Alamdari1, M. Vogsen2, O. Gerke1, P. Hoilund-Carlsen1, M. G. 
Hildebrandt1; 1Department of Nuclear Medicine, Odense University 
Hospital, Odense C, DENMARK, 2Department of Oncology, Odense 
University Hospital, Odense C, DENMARK.

Aim: To examine interrater agreement and reliability of using 
one-lesion SULpeak as recommended by the PET Response Cri-
teria in Solid Tumors (PERCIST) at repeat FDG-PET/CT imaging 
following treatment for metastatic breast cancer (MBC). Meth-
ods: Women with biopsy-verified MBC undergoing FDG-PET/
CT response monitoring at our institution from September to 
December 2017 were eligible. When consent was given, scans 
were analyzed retrospectively and screened for comparability 
with regard to a modified standardization set of PERCIST 1.0. 
Scans were considered non-comparable if matrices at follow-up 
scans differed from baseline matrices, and/or if liver SULmean 
reference volume differed more than 20% between scans. High-

est SULpeak was measured according to PERCIST recommen-
dations for one-lesion (most FDG-avid lesion) selected inde-
pendently for each scan. PET VCAR (Volume Computer Assisted 
Reading) version 13.0 Ext 2 by General Electric Healthcare was 
used for analysis. SULpeak was registered by three experienced 
nuclear medicine physicians (R1, R2, and R3) blinded to each 
other and scan reports. Agreement and reliability with regard 
to measured SULpeak values were analyzed using Bland-Alt-
man limits of agreement (LoA) and concordance correlation 
coefficients (CCC). Results: A total of 315 scans from 43 patients 
were eligible; exclusion of non-comparable scans reduced this 
number to 187 (59.4%) scans in 37 patients. Scans with lesions 
indistinguishable from background activity at baseline (n=2) or 
follow-up (n=66) were excluded, leaving 119 scans for analysis. 
The largest estimated mean difference in agreement was 0.040 
between R1 and R2 (LoA: -0.40; 0.48) with a CCC of 0.997 (95% 
CI: 0.996; 0.998). The agreement was better between observers 
R1 and R3 who had a mean difference of only 0.012 (LoA: -0.28; 
0.30) and a CCC of 0.999 (95% CI: 0.998; 0.999) compared to a 
mean difference between R2 and R3 of -0.028 (LoA: -0.38; 0.32) 
and a CCC of 0.998 (0.998; 0999). Six patients were outliers, two 
of those could be explained by selection of different hottest le-
sions by the observers. All observers agreed on selected meta-
static lesions for the remaining four cases, but there was still a 
difference in measured SULpeak, probably caused by a slightly 
different semi-automatic segmentation by PET VCAR. Conclu-
sion: Semi-quantitative one-lesion SULpeak measurements 
generated by PERCIST recommendations by means of PET VCAR 
had a high degree of interrater agreement at repeat FDG-PET/
CT imaging of patients with MBC. Thus, SULpeak and derived 
response categorization may provide a tool for a more standard-
ized therapy response evaluation in this type of cancer patients.

OP-669
Texture analysis of tumour metabolism and perfusion for 
newly diagnosed breast cancer using dynamic first-pass 
18F-FDG PET/CT
N. Payan1, B. Presles1, J. Vrigneaud2, A. Cochet1,2; 1Laboratoire 
Electronique Informatique et Image (Le2i), University of Burgundy, 
Dijon, FRANCE, 2Centre Georges-François Leclerc, Dijon, FRANCE.

Purpose: Dynamic first-pass 18F-FDG PET/CT allows assess-
ment in a single exam of tumour blood flow (BF) and metab-
olism. The aim of this prospective study is to characterise and 
compare, by using texture analysis (TA), tumour perfusion and 
metabolism heterogeneities according to different breast can-
cer (BC) phenotypes. Methods: We included 216 patients with 
newly-diagnosed BC addressed to our department for 18F-FDG 
PET/CT performed after biopsy and before any treatment. A 
2-min dynamic acquisition in a prone position, centred on the 
chest, was performed immediately after intravenous injection 
of 3 MBq/kg of 18F-FDG. Primary tumour volumes were man-
ually delineated and a tumour parametric BF (in mL/min/g) 
image was calculated using a single compartment kinetic 
model. A 2-step static acquisition was performed 90 min after 
injection and primary tumour metabolic volumes were delin-
eated semi-automatically. Standard PET parameters reflecting 
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tumour perfusion and metabolism were extracted: BF values 
(mean, max) and standard uptake values (SUVmean, SUVmax). 
In addition, texture features derived from first and second order 
statistics were computed to describe global and local tumour 
heterogeneities. Patients were divided into three groups based 
on immuno-histochemical analysis: luminal (HR+/HER2-), HER2 
(HER2+) and triple negative (TN) (HR-/HER2-). Non-parametric 
tests were performed to compare BF and metabolism hetero-
geneities for each phenotype. Results: Global tumour analysis 
showed that the luminal tumours were less hypermetabol-
ic than the TN tumours (SUVmax TN = 14±6.6, luminal = 8±5, 
p<0.001). In contrast, BF values did not differ significantly be-
tween the three phenotypes.Regarding metabolism, local anal-
ysis of heterogeneity showed that the luminal tumours were 
more homogeneous than the HER2 tumours (homogeneity 
HER2 = 0.12±0.034, luminal = 0.13±0.036, p=0.014). Regarding 
perfusion, the luminal tumours were better ordered than the TN 
ones (entropy TN = 6.1±1.6, luminal = 5.4±1.4: p=0.01).For TN 
and HER2 phenotypes, comparison of BF and metabolism het-
erogeneities highlighted that BF was more homogeneous (ho-
mogeneity BF: TN = 0.17±0.06, HER2 = 0.15±0.05, metabolism: 
TN = 0.13±0.06, HER2 = 0.12±0.034, p<0.001) and exhibited less 
contrast (inertia BF: TN = 74±57, HER2 = 82±60, metabolism: TN 
= 115±63, HER2 = 124±50, p<0.001). For the luminal phenotype, 
metabolism appeared less well-ordered (entropy BF = 5.4±1.4, 
metabolism = 6.5±1.3, p<0.001) and with more contrast than BF 
(inertia BF = 83±49, metabolism = 107±50, p<0.001). Conclu-
sion: In breast cancer, significant differences were highlighted 
between BF and metabolism heterogeneities. Local TA between 
each phenotype brought additional information that was not 
seen with global analysis of metabolism and BF.

OP-670
Diagnostic performance of dedicated breast PET in 
opportunistic breast cancer screening; patient based 
analysis
M. Torii1,2, Y. Nakamoto1, M. Takada1, M. Kataoka1, K. Miyake1, T. 
Ishimori1, T. Kataoka2, T. Sakurai2, H. Isoda1,2, K. Togashi1, M. Toi1; 
1Graduate School of Medicine, Kyoto University, Kyoto, JAPAN, 
2Kyoto University Hospital, Kyoto, JAPAN.

Purpose: A dedicated breast PET (dbPET) scanner has been 
developed, but its diagnostic performance in breast cancer 
screening remains unknown. The purpose of this study was 
to investigate the sensitivity, specificity and positive predic-
tive value (PPV) of abnormal uptake on dedicated breast PET 
(dbPET) for detecting breast cancer. Methods: A total of 489 
females who underwent dbPET as well as whole-body PET, 
mammography (MG) and ultrasonography (US) between June 
2016 and June 2017 for opportunistic screening purpose were 
analyzed. Each patients was administrated FDG (3.7MBq/kg of 
body weight) and underwent a whole-body PET/CT scan about 
60 minutes later, followed by dbPET. Two experienced nuclear 
medicine physicians interpreted dbPET images on consensus 
using a 3-point grading scale (0: normal, 1: equivocal, but fur-
ther evaluation needed, and 2: suspicious for breast cancer). 
Follow-up information, including histopathological findings, 

was used as a reference standard, and sensitivity, specificity and 
PPV was calculated. Results: Of 489 females, 87 and 37 females 
were judged as grade 1 and 2, respectively. As a final diagno-
sis, 6 primary breast cancers in 5 patients and 1 atypical ductal 
hyperplasia (ADH) in 1 patient were confirmed histopatholog-
ically. In 37 females with grade 2, 4 patients with breast can-
cer were accurately diagnosed by dbPET, but one patient had 
two lesions, one of which was missed by dbPET. In 87 patients 
judged as grade 1, one ADH lesion was diagnosed by dbPET, 
and there was no breast cancer patient. The dbPET was nega-
tive in one patient with breast cancer that was located close to 
the chest wall, although MG was positive. When we regarded 
patients with grade 2 as positive, the patient-based sensitivity, 
specificity and PPV were 80% (4/5), 93.2% (451/484) and 10.8% 
(4/37) respectively. Conclusions: Our preliminary data suggest 
that the dbPET showed reasonably high sensitivity and specific-
ity with reasonable PPV for screening. It can miss lesions close 
to the chest wall.

OP-671
Prognostic value of Post-Treatment 18F-FDG PET/CT in 
Locally Advanced Cervical Cancer patients treated with 
chemo-radiation therapy and predictors of metabolic 
response to therapy: do Metabolic Tumour Volume (MTV) 
and Total Lesion Glycolysis (TLG) play a role?
G. M. Lima1, A. Matti1, G. Vara1, G. Dondi2, V. Cervati1, N. Naselli3, 
A. G. Morganti3, A. M. Perrone2, P. De Iaco2, C. Nanni1, S. Fanti1; 
1Nuclear Medicine Department, S.Orsola-Malpighi Hospital, 
University of Bologna, Bologna, ITALY, 2Department of Gynecology, 
S.Orsola-Malpighi Hospital, University of Bologna, Bologna, ITALY, 
3Radiology Department, S.Orsola-Malpighi Hospital, University of 
Bologna, Bologna, ITALY.

Purpose: To investigate the prognostic value of post-treatment 
18F-FDG PET/CT scans in locally advanced cervical cancer (LACC) 
treated with concomitant chemo-radiation therapy (CCRT). The 
secondary aim was to assess the role as response-to-treatment 
predictive factors of the following parameters: SUVmax, SU-
Vmean, Metabolic Tumour Volume (MTV), Total Lesion Glycolysis 
(TLG), age, pathology, FIGO stage and nodal involvement. Sub-
ject and Methods: Inclusion criteria were: diagnosis of locally 
advanced cervical cancer; FIGO stage IIA-IVA; full clinical history 
and follow up data availability; CCRT on the pelvis +/- external 
beam boost on PET-positive nodes + brachytherapy boost on 
the tumour as single treatment option; pre- and post-treatment 
18F-FDG PET/CT scan performed. Exclusion criterion was: previ-
ous surgical treatment of the cervical tumour. Overall 82 patients 
could finally be enrolled in this retrospective study. By reviewing 
post-treatment PET/CT scans, according to EORTC criteria, pa-
tients were classified as complete metabolic responders (CMR, 
equivalent to negative post-treatment FDG PET) or non-com-
plete metabolic responders (N-CMR, including partial metabolic 
response + stable disease + progressive disease). A Kaplan-Mei-
er Analysis was used to evaluate differences in overall survival 
(OS) between CMR and N-CMR groups. Student’s t-test, Pear-
son’s chi-squared test and logistic regression were used to in-
vestigate the possible role of PET and clinical parameters as pre-
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dictors of metabolic response to therapy. Results: we observed 
a highly significant difference in OS between CMR and N-CMR 
(log-rank test p<0,0001). Pre-treatment MTV and TLG means 
values were statistically different in CMR and N-CMR patients 
(p=0.008 and P=0.046); also frequencies of nodal involvement 
were statistically different between the two groups (p=0.085). 
The significant independent predictors of response-to-therapy 
were MTV (p=0.019; Odds-Ratio=1.015; 95%CI=1.002-1.028) and 
TLG (p=0.045; Odds-Ratio=1.001; 95%CI=1.000-1002) and Nodal 
involvement (p=0.088; Odds-Ratio=2.361; 95%CI=0.879-6.343). 
Conclusion: 18F-FDG PET/CT could have an important role in 
the restaging process of LACC. Patients with a CMR after CCRT 
showed a better OS as compared to N-CMR patients: therefore 
these patients may benefit from more aggressive or additional 
treatments. In our cohort of patients pre-treatment MTV and TLG 
and nodal involvement were predictors of response-to-therapy.

OP-672
Does HIV status impact on nodes visualized on 18F-FDG 
PET/CT in patients with invasive cervical carcinoma?
O. A. AYENI1, C. A. Minnaar2, K. Purbhoo1, M. H. W. Vangu1; 
1Dept of Nuclear Medicine, University of the Witwatersrand, 
Johannesburg, SOUTH AFRICA, 2Radiation Sciences, University of 
the Witwatersrand, Johannesburg, SOUTH AFRICA.

Introduction: The synergistic deleterious impact of cervical can-
cer and HIV infection make these two entities a raging scourge 
of the under-privileged society, particularly in young productive 
women. Despite the established role of [18F] 2-fluoro-2-deoxy-
glucose (FDG) PET/CT in cervical cancer imaging, inflammatory 
and infectious lesions may hinder accurate interpretation. With 
the emergence of FDG PET/[CT] facilities in sub-Saharan Africa, 
we aim to differentiate these two entities with the aid of sim-
ple PET positive node characteristics. This could prove benefi-
cial regarding management. Subjects and Methods: We ana-
lyzed a total of one hundred and eighty-four F-18 FDG-PET/CT 
studies performed both pre-and post-treatment in 92 patients 
with locally advanced cervical cancer (FIGO stages IIB to IIIB). 
HIV positive patients constitute half of the study population. 
Qualitative (symmetry) and semi-quantitative (SUVmax) meta-
bolic PET metric as well as CT nodal size and CT score (based 
on nodal size on axial images, focal defects and extra-capsular 
spread) were assessed in different nodal sites and were com-
pared between HIV positive and negative patient groups. Cor-
relation between CD4 count level and positive lymph nodes on 
the PET/CT scan was also assessed in HIV- infected participants. 
Results: There was higher median SUVmax in the pelvic lymph 
nodes of HIV-positive patients compared with negative both on 
pre-treatment (p<0.0001) and post-treatment (p<0.0001) FDG 
PET/CT scans using the Mann Whitney test. Overall, we found 
that the qualitative and quantitative metabolic PET metric stud-
ied performed poorly in differentiating cancer of the cervix from 
reactive adenopathy. However, the median CT nodal size is 
higher in cervical (p=0.027) and thoracic (p=0.05) lymph nodes 
of HIV positive patients compared to the other group. There was 
negative correlation between CD4 count and FDG uptake on 
pre-treatment FDG PET/CT scans with moderate correlation 

in the abdominal nodes (rs = - 0.5138, p = 0.006). Conclusion: 
Differentiating metastatic lymphadenopathy from reactive ad-
enopathy in HIV-infected patients can be challenging without 
histopathologic confirmation. In this study, only the nodal size 
on the CT component of the PET/CT seems to be a potential 
parameter to differentiate the possible nature of the visualized 
lymph nodes in the neck and thoracic regions, especially on 
baseline PET/CT scans.

OP-673
Prognostic role of 18F-FDG PET/CT in patients with cervical 
cancer treated with Chemo-Radiation Therapy and 
simultaneous integrated boost (SIB) to positive nodes
L. Locantore1, A. Muraglia2, G. Rossi2, D. Grigolato1, E. Biggi1, M. 
Cucca1, M. Zuffante1, F. Padovano1, M. De Liguoro2, M. Franchi3, R. 
Mazzarotto2, M. Ferdeghini1; 1Nuclear Medicine Unit, AOUI, Verona, 
ITALY, 2Radiotherapy Unit, AOUI, Verona, ITALY, 3Obstetrics and 
Gynecology Department, AOUI, Verona, ITALY.

Background/Aim: The recommended standard care in ad-
vanced cervical cancer is concurrent chemoradiotherapy fol-
lowed by brachytherapy. To date there is no agreement about 
the type of imaging for restaging/surveillance after radiation 
treatment (RT). We assessed if routinary use of 18F-FDG PET/
CT (FDG-PET) could be useful in patients treated with RT with 
radical intent. Patients/Methods: We retrospectively evaluated 
nineteen patients (mean age 57 years) with cervical carcinoma 
(17 squamocellular, 2 adenocarcinoma) candidate to curative RT. 
The most representative stage (58%) was IIB, lesion size ranged 
from 3 to 9.5 cm. Patients underwent FDG-PET respectively pri-
or to RT for staging and target volume definition and post-RT 
to evaluate treatment response. Images were evaluated in a 
qualitative and semiquantitative way (SUVmax value and % of 
variation as ΔSUV). PET results were compared to follow-up data 
(f-up). We applied Volumetric Modulated Arc Therapy (VMAT) in 
8 of the cases and Tomotherapy in 7 patients; 4 patients were 
treated with 3D-conformal RT. The primary tumor and regional 
lymphatics at risk were treated with definitive EBRT to a dose 
of 50.4 Gy/28 fractions. Cervix was then boosted with BRT-HDR 
with an additional dose of 24-30 Gy/4-5 fractions. In 10/19 pts 
with positive nodes was performed a Simultaneous Integrated 
Boost (SIB) to a total dose of 59.36 Gy/28 fractions. A concur-
rent cisplatin chemotherapy was delivered. Results: Regarding 
primary lesions, FDG-PET post-RT detected complete response 
(CR) in 9 of the patients, partial response in 7 (PR), disease pro-
gression (PD) in 2 and stable disease (SD) in one. F-up was neg-
ative in all patients with CR and in 4 with PR. One patient with 
SD, 2 patients with PD and one patient with PR had distant pro-
gression; the remaining 2 patients with PR had persistent local 
disease. A ΔSUV ≥35% in primary lesion was strictly related to 
disease free interval. With regard to nodes treated with SIB, FDG-
PET assessed 7 CR and 1 PD (confirmed by f-up) and 2 PR (no 
evidence of disease at f-up). Conclusion: CT-RT, delivered with 
SIB in selected positive -node patients, was an effective treat-
ment in advanced cervical cancer, with high percentage of CR 
at follow-up data (respectively 63% on primary cancer and 70% 
on nodes). FDG-PET was a powerful tool to assess response to 
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therapy, well-related to patient prognosis, potentially impacting 
clinical decision making. A ΔSUV ≥35% could be routinary used 
as a predictor of outcome.

OP-674
Clinical and prognostic value of 18F-FDG PET/CT in 
recurrent endometrial carcinoma.
D. Albano, M. Bonacina, R. Durmo, E. Cerudelli, M. Gazzilli, F. Dondi, 
A. Mazzoletti, F. Bertagna, R. Giubbini; Spedali Civili Brescia, Brescia, 
ITALY.

Purpose: Endometrial carcinoma (EC) is a common gynecolog-
ical cancer with an overall good prognosis, except of cases of 
advanced EC or in presence of recurrence. Conventional imag-
ing (CI) and tumor marker have limited accuracy for detecting 
recurrence in these patients. The aim of this retrospective study 
was to assess the diagnostic performance, the prognostic value 
and the impact on therapeutic management of 18fluorine-flu-
orodeoxyglucose positron emission tomography/computed 
tomography (18F-FDG PET/CT) in a large sample of patients 
with suspected recurrent EC. Subjects and Methods: we ret-
rospectively evaluated 157 patients who had undergone sur-
gery with/without adjuvant therapy for histologically proven 
EC. All patients underwent restaging 18F-FDG PET/CT for sus-
pected recurrence. Comparable CI (contrast-enhanced CT and/
or magnetic resonance imaging) was available for 150 patients. 
The PET images were analyzed visually and semi-quantitatively 
by measuring the maximum standardized uptake value body 
weight (SUVmax). A combination of clinical follow-up/imaging 
follow-up and/or histopathology (when available) was taken 
as reference standard. PFS and OS were computed using Ka-
plan-Meier curves Results: Seventy-nine patients (50.3%) had 
positive 18F-FDG PET/CT (average SUVmax 13.1) showing the 
presence of at least one hypermetabolic lesion consistent with 
local recurrence or metastatic lesion, while the remaining 78 
(49.7%) were negative. Sensitivity, specificity, positive predictive 
value, negative predictive value and accuracy of 18F-FDG PET/
CT were 96%, 99%, 99%, 96%, 97% respectively and were higher 
compared to CI (97%, 62%, 72%, 96% and 80%). CI and PET/CT 
were concordant in 120 patients and discordant in 30 patients. 
After a mean follow-up period of 39 months, relapse or progres-
sion of disease occurred in 58 (37%) patients with an average 
time of 22.1 months and death occurred in 37 (23%) patients 
with an average time of 27.6 months. A positive 18F-FDG PET/
CT was significantly associated with shorter PFS and OS com-
pared to unremarkable PET/CT scan, both at 3-year (PFS 37% 
vs 91% p<0.001; OS 54% vs 98% p<0.001) and 5-year (PFS 27% 
vs 77% p<0.001; OS 40% vs 92% p<0.001). Instead, SUVmax was 
not correlated with outcome survival. PET/CT results had a sig-
nificant impact on therapeutic approach in 33 patients: avoid-
ing unnecessary therapies in 28 cases and modifying therapeu-
tic choice in 5 cases. Conclusions: 18F-FDG PET/CT showed a 
good diagnostic performance in patients with suspected recur-
rent EC, superior than conventional imaging, and showed an 
important prognostic value in assessing the rate of PFS and OS. 
Moreover, PET/CT allowed for a change in treatment decision in 
about 20% of cases.

OP-675
Radiomics in vulvar cancer: first clinical experience using 
18F-FDG PET/CT images
A. Collarino1,2, G. Garganese3, S. M. Fragomeni3, L. M. Pereira 
Arias-Bouda1,4, F. P. Ieria2, E. Barbante2, R. Boellaard5, V. Rufini2, L. 
de Geus-Oei1,6, G. Scambia3, R. A. Valdés Olmos1,7, A. Giordano2, 
W. Grootjans1, F. H. P. van Velden1,8; 1Department of Radiology, 
Section of Nuclear Medicine, Leiden University Medical Center, 
Leiden, NETHERLANDS, 2Institute of Nuclear Medicine, Fondazione 
Policlinico Universitario A. Gemelli-IRCCS, Rome, ITALY, 3Division of 
Gynecologic Oncology, Department of Obstetrics and Gynecology, 
Fondazione Policlinico Universitario A. Gemelli-IRCCS, Rome, ITALY, 
4Department of Nuclear Medicine, Alrijne Ziekenhuis, Leiderdorp, 
NETHERLANDS, 5Department of Radiology and Nuclear Medicine, 
VU University Medical Center, Amsterdam, NETHERLANDS, 
6Biomedical Photonic Imaging Group, MIRA Institute, University 
of Twente, Enschede, NETHERLANDS, 7Department of Radiology, 
Interventional Molecular Imaging Laboratory, Leiden University 
Medical Center, Leiden, NETHERLANDS, 8Department of Radiology, 
Medical Physics, Leiden University Medical Center, Leiden, 
NETHERLANDS.

Purpose: Positron emission tomography/computed tomog-
raphy with 18F-fluorodeoxyglucose (18F-FDG-PET/CT) is mainly 
used for lymph node staging in the preoperative workup of vul-
var cancer. In recent years, there is a growing interest to extract 
quantitative imaging features, a field also known as radiomics, 
to predict the biological behaviour of malignant tumours, re-
sponse to therapy and prognosis. The aim of this study was to 
investigate whether radiomic features derived from preopera-
tive 18F-FDG-PET/CT images could predict both tumour biology 
and prognosis in women with invasive vulvar cancer. A novel 
approach for identification of non-redundant imaging features 
out of the dataset was achieved by means of principle compo-
nent analysis (PCA). Subjects & Methods: Patients were retro-
spectively included when they had an unifocal primary tumour 
of >2.6 cm in diameter, had received a preoperative 18F-FDG-
PET/CT scan followed by surgery and had at least 6 months of 
follow-up data. A volume of interest was drawn semi-automati-
cally on the primary tumour in each PET image, followed by the 
extraction of 83 radiomic features. Reduction of features con-
taining mutual information was achieved by applying PCA. The 
identified features were compared with histopathology using 
non-pairwise group comparison and linear regression. Univar-
iate and multivariate Cox regression analyses were used to cor-
relate the identified features with progression-free survival (PFS) 
and overall survival (OS). Survival curves were estimated using 
by the Kaplan-Meier method. Results: Between June 2013 and 
December 2016, 40 women fulfilled the inclusion criteria and 
were included. PCA revealed four unique radiomic features, 
i.e. SUVmax, local entropy, maximum 3D diameter and Moran’s 
I. These features were not statistically significantly associated 
with histopathological characteristics such as grading, depth 
of invasion, lymph-vascular space invasion and the presence of 
metastatic lymph nodes. No statistically significant correlation 
was found between the identified features and PFS. However, 
Moran’s I, a measure of global spatial autocorrelation, was sta-
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tistically correlated with OS (p=0.03). In multivariate Cox regres-
sion, extracapsular involvement of the metastatic lymph nodes 
and Moran’s I were independent prognostic factor for PFS and 
OS in this cohort. Conclusion: Our data show that PCA might 
be usable as a method to identify unique imaging features from 
a large set of features suitable for further analysis. Although the 
identified features poorly predicted tumour biology, Moran’s I 
was found to predict patient prognosis. Because of the low inci-
dence of vulvar cancer, a large multicenter study is required to 
establish the clinical relevance of the observed findings.

OP-676
First-in-Human Study with 18F-Azafol for Folate Receptor 
Targeted PET: An Interim-Analysis of the PET_FOL_1 
Phase-I Trial
A. Meisel1, I. Burger1, J. Müller2, S. Gnesin3, M. Siano2, M. Früh2, C. 
Müller4, S. Geistlich4, L. Haefliger3, S. M. Ametamey5, R. Schibli4, V. 
Treyer1, P. A. Kaufmann1, J. Prior3, N. Schäfer3; 1University Hospital 
of Zurich, Zurich, SWITZERLAND, 2Kantonsspital St. Gallen, St. 
Gallen, SWITZERLAND, 3Lausanne University Hospital, Lausanne, 
SWITZERLAND, 4Center for Radiopharmaceutical Sciences ETH-PSI-
USZ, Villigen-PSI, SWITZERLAND, 5Federal Institute of Technology, 
Zurich, SWITZERLAND.

Introduction/Aim: The folat-receptor α (FRα) has been found 
overexpressed in different cancer entities and has become 
a valuable target of several antineoplastic treatments such as 
monoclonal antibodies, small molecule-/antibody-drug con-
jugates or vaccinations. Despite the promising therapeutic ac-
tivity in the early clinical development stages, some of these 
drugs have ultimately failed in phase-III trials presumably due to 
variable levels of FRα-positive lesions. The aim of this on-going 
study is the assessment of the specificity of 18F-AzaFol, a novel 
FR-targeting PET tracer, for detection of receptor-positive le-
sions to facilitate better patient selection. Materials and Meth-
ods: This multicentric phase-I trial (NCT03242993) is evaluating 
18F-AzaFol in patients with histologically confirmed ovarian (OC) 
and non-small cell lung cancer (NSCLC) in terms of tracer up-
take (SUVmax, SUVmean, ROC analysis), change of overall staging 
and lesion detection rate. Primary endpoints also include an es-
timation of gained overall information and confidence chang-
ing/adapting this therapy based on imaging results as well as 
comparison with the immunohistochemistry findings for FRα 
(IHC) from biopsy specimen. The secondary objective was the 
calculation of the tissue distribution (dosimetry). Patients re-
ceived 1 mg folic acid intravenously prior to the injection of 
18F-AzaFol (< 600 MBq). Results: The interim analysis included 
10 of the 36 planned patients. We observed an IHC positivity 
in 29% (2/7) of NSCLC and 100% (3/3) of OC patients. Although 
inter- and intratumoral heterogeneity was one of the main find-
ings, all IHC-positive patients showed an 18F-AzaFol uptake in 
the majority of the lesions. In two patients with negative IHC 
no uptake was observed in any of the lesions. 18F-AzaFol-PET/
CT enabled the detection of additional lesions in comparison 
to the standard-of-care imaging performed prior to study en-
try. In one patient with NSCLC (adenocarcinoma) several new 
bone lesions were found and in two further patients with NSCLC 

additional subcutaneous metastases were identified. Incidental 
findings were a 18F-Azafol-avid recurrent meningioma and dif-
fuse bone marrow uptake in two patients. Dosimetry revealed a 
mean dose of 0.01837 mSv/MBq corresponding to an effective 
dose of 6.0 mSv (5.1 - 6.9 mSv, which is comparable to 18F-FDG. 
No drug related adverse events were reported. Conclusions: 
The first clinical data of 18F-AzaFol-PET have proven specificity 
to identify FRα-positive tumors by PET-CT. 18F-AzaFol is well tol-
erated and holds the potential to influence overall staging in 
FRα-positive tumors.
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CME 14 - Physics / Dosimetry: Quantitative 
Multimodality Imaging

OP-677
Advances in SPECT/CT Quantitation
B. Hutton; Institute of Nuclear Medicine, London, UNITED 
KINGDOM.

OP-678
Advances in PET/CT Quantitation
D. Visvikis; National Institute of Health and Clinical Science, 
Director Research INSERM, Brest, FRANCE.

OP-679
Advances in PET/MRI Quantitation
B. Sattler; University Hospital Leipzig, Department for Nuclear 
Medicine, Leipzig, GERMANY.

OP-680
Advances in Radionuclide Image Based Dosimetry
Y. Dewaraja; University of Michigan, Department of Radiology, 
Division of Nuclear Medicine, Ann Arbor, UNITED STATES OF 
AMERICA.
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The Potential of Dual Isotope Imaging in Nuclear 
Cardiology

OP-681
Coronary Artery Disease
A. M. Scholtens; Meander Medisch Centrum, Amersfoort, 
NETHERLANDS.

OP-682
Viability
O. Gämperli; Zurich University Hospital, Zurich, SWITZERLAND .

OP-683
Cardiac Sarcoidosis
R. Slart; Department of Nuclear Medicine and Molecular Imaging, 
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University of Groningen, University Medical Center Groningen, 
Groningen, NETHERLANDS.

OP-684
Cardiac Innervation 
C. Rischpler; Klinik für Nuklearmedizin, Universitätsklinikum Essen, 
Universität Duisburg-Essen, Essen, GERMANY.
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OP-685
Esophageal Cancer - The Radiation Oncologist’s Point of View
E. Troost; Universitätsklinikum Carl Gustav Carus, Department 
of Radiotherapy and Helmholtz-Zentrum Dresden-Rossendorf, 
Institute of Radiooncology-OncoRay, Dresden, GERMANY.

OP-686
Esophageal Cancer - The Nuclear Medicine Physician’s 
Point of View
A. Loft Jakobson; PET & Cyclotron Unit 3982, Rigshospitalet, 
Copenh. Univ. Hosp., Center for Diagnostic Investigations, 
Copenhagen, DENMARK.

OP-687
Rectal Cancer - The Radiation Oncologist’s Point of View
K. Haustermans; Cancer Institute, University Hospitals Leuven 
Department of Radiation Ooncology, Leuven, BELGIUM.

OP-688
Rectal Cancer - The Nuclear Medicine Physician’s Point of View
L. Leccisotti; Fondazione Policlinico Universitario Agostino Gemelli, 
PET/CT Centre, Rome, ITALY.
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OP-689
The Role of 99mTc MIBI Scintigraphy in Thyroid Nodules 
Diagnostics
T. Bogović-Crnčić; Clinical hospital centre Rijeka, Department of 
nuclear medicine, Rijeka, CROATIA.

OP-690
PET Imaging of Thyroid Diseases
A. Piccardo; Ente Ospedaliero “Ospedali Galliera, Genova-I”, Genoa, 
ITALY.

OP-691
Radioiodine Ablation in Differentiated Thyroid Cancer - An 
Update
S. Kusačić-Kuna; Clinical hospital Zagreb, Zagreb, CROATIA.
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OP-692
Purification of 155Tb produced at CERN-MEDICIS for 
applications in nuclear medicine
B. Webster1,2, P. Ivanov2, S. Collins2, B. Russell2, A. Robinson2,3,4, 
D. Read1,2; 1University of Surrey, Guildford, UNITED KINGDOM, 
2National Physical Laboratory, Teddington, UNITED KINGDOM, 3The 
Christie NHS Foundation Trust, Manchester, UNITED KINGDOM, 
4University of Manchester, Manchester, UNITED KINGDOM.

Introduction: A quartet of terbium isotopes (149Tb, 152Tb, 155Tb 
and 161Tb) has been identified as promising isotopes for use in 
therapeutic, diagnostic or theranostic nuclear medicine. Terbi-
um-161 can be produced by neutron irradiation of a 160Gd tar-
get followed by its subsequent beta decay1. The other terbium 
isotopes are mainly produced at the CERN-MEDICIS facility by 
proton-induced spallation of a tantalum target followed by 
the mass-separation and isolation of desired radionuclides2-4. 
Gamma-emitting polyatomic impurities, such as 139Ce16O in a 
155Tb sample, are produced but not separated in this process 
which emphasises the need for further radiochemical sepa-
ration before their application in nuclear medicine. The aim 
of this study was to develop a rapid and effective separation 
scheme that is capable of successfully isolating the desired 
terbium from the cerium impurities. Methods: Separation of 
terbium from cerium impurities has been studied using stable 
element standards in nitric acid on various ion-exchange (AG1, 
Bio-Rad) and extraction chromatography resins (UTEVA, TK100 
and TEVA, Triskem International). The effect of cerium oxidation 
with sodium bromate has been studied to encourage selective 
adsorption of the tetravalent Ce(IV) impurity over the desired 
Tb(III) product. The rate of adsorption to the resin and the rate 
of cerium oxidation have also been studied in order to find the 
optimum conditions for rapid separation. Inductively coupled 
plasma mass spectrometry (ICP-MS) and HPGe gamma-spec-
trometry have been used to quantify the quality of the sepa-
rations achieved. Results and Conclusions: The process has 
been optimised to provide a rapid radiochemical separation 
to afford a high radiochemical yield. All resins performed best 
at high nitric acid concentrations and separation was depen-
dent on the selective oxidation of cerium from Ce(III) to Ce(IV). 
Separation using a mixed resin bed (AG1, UTEVA and TEVA) suc-
cessfully removed a 31% cerium-139 impurity with an excellent 
terbium-155 recovery (>90%). This method allows for radiolog-
ically pure 155Tb solutions to be prepared which are suitable for 
pre-clinical applications, SPECT phantom studies and primary 
standardisation. References: 1. S. Lehenberger et al., Nucl. Med. 
Biol., 2011, 38, 917-924. 2. C. Müller et al., Nucl. Med. Biol., 2014, 
41, e58-e65. 3. C. Müller et al., J. Nucl. Med., 2012, 53, 1951-1959. 
4. B.J. Allen et al., Appl. Radiat. Isot., 2001, 54, 53-58.

OP-693
A dual generator concept to yield 226Th: an isotope of 
interest for targeted alpha therapy
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T. E. Mastren1, T. G. Parker1, V. Radchenko2, R. Copping3, L. E. Wyant3, 
A. Owens3, E. R. Birnbaum1, K. D. John1, F. M. Nortier1, M. Brugh1, M. 
E. Fassbender1; 1Los Alamos National Laboratory, Los Alamos, NM, 
UNITED STATES OF AMERICA, 2TRIUMF, Vancouver, BC, CANADA, 
3Oak Ridge National Laboratory, Oak Ridge, TN, UNITED STATES OF 
AMERICA.

Introduction: Thorium-226 (t1/2=30.6m) is an isotope of inter-
est for targeted alpha therapy (TAT). It decays via a four alpha 
decay chain to long-lived (t1/2=22.3 y) 210Pb with a 111 keV γ-line 
(3.29%) that can be used for SPECT imaging; thus providing 
theranostic capabilities. A generator concept is necessary to 
provide a consistent supply of 226Th from its parent 230U (20.23 
d) [1]. Furthermore, 226Th needs to be supplied in a form that 
is amenable to direct labeling with the chelate; minimizing 
the amount of time required for its preparation for use. Urani-
um-230 is best obtained by the proton irradiation of thorium 
targets to obtain 230Pa (17.4 d), which partially decays to 230U. To 
yield a consistent supply of 226Th, a dual generator concept was 
developed: first to yield 230U from the decay of 230Pa, and second, 
to separate 226Th from decay parent 230U. Methods: Protactini-
um-230 used in this work was obtained from Oak Ridge National 
Laboratory as a side product from the production of 225Ac [2]. An 
extraction chromatography resin approach was used for both 
the design of a 230Pa/230U generator, and a 230U/226Th generator. 
Uranium-230 and its decay product 226Th were first sorbed on a 
solid phase in acid media. Uranium-230 was then eluted in acid 
as 226Th remained on the stationary phase. In a third step, 226Th 
was eluted from the resin in acidic media. Results: The 230Pa/230U 
generator provided 230U in high radiochemical yield and purity 
(>99.9%). The 230U/226Th generator yielded approximately 90% of 
the 226Th with a >99.5% recovery of parent 230U for each elution 
cycle. Thorium-226 was obtained with high radiochemical puri-
ty (>99.9%). Multiple elutions have been performed successfully 
with consistent radiochemical yields and purities. Conclusions: 
A dual generator system was successfully designed and tested 
to provide a dependable supply of 226Th. Uranium-230 can be 
reliably supplied from a 230Pa/230U generator. The 230U/226Th gen-
erator, in turn, provides 226Th in high radiochemical yield and 
purity and in a form that is amenable to direct labeling with 
chelates for use in targeted alpha therapy. Acknowledgments: 
This research was funded by the United States Department of 
Energy, Office of Science via a grant (FOA LAB 14-1099) from the 
Isotope Development and Production for Research and Applica-
tions subprogram in the Office of Nuclear Physics. References:  
[1] Radchenko, V. et al., Radiochim Acta. 2016, 104, 291-304 [2] 
Radchenko, V. et al., J Chromatogr A. 2015, 1380, 55-63

OP-694
Evaluation of the in vitro and in vivo characteristics of the 
novel 89Zr octacoordinated chelator DFO-cyclo* compared 
to the hexacoordinated DFO
R. Raavé1, G. Sandker1, S. Heskamp1, O. Boerman1, M. Rijpkema1, 
F. Mangin2, M. Meyer2, J. Chambron2, M. Moreau2, C. Bernhard2, V. 
Goncalves2, F. Denat2; 1Radboudumc, Nijmegen, NETHERLANDS, 
2Institut de Chimie Moléculaire de l’Université de Bourgogne, Dijon, 
FRANCE.

Introduction: The current “gold standard” chelator to label 
antibodies with 89Zr for immunoPET is desferrioxamine (DFO). 
Preclinical studies have shown that the 89Zr-DFO complex is 
partly unstable in vivo, resulting in release of 89Zr and subse-
quent accumulation in mineral bone tissue. This bone uptake 
may prevent the detection of bone metastases, and hampers 
accurate estimation of the radiation dose to the bone marrow 
in dose planning for radioimmunotherapy. Therefore, there is a 
need for a more stable 89Zr chelator. Here we report DFO-cyc-
lo*, a preorganized extended DFO derivative enabling octaco-
ordination of the metal, and investigate the stability of its 89Zr 
complex over the unsaturated hexacoordinated 89Zr-DFO com-
plex in vitro and in vivo. Materials & Methods: DFO-cyclo* was 
prepared by coupling of a cyclic hydroxamate group to DFO. 
Trastuzumab was conjugated with DFO-cyclo*-pPhe-NCS or 
DFO-pPhe-NCS and radiolabeled with 89Zr. Stability of the la-
beled antibody conjugates was evaluated in human plasma and 
in PBS with a 1000-fold molar excess of EDTA or DFO at 37°C up 
to 7 days. The immunoreactive fraction, IC50 and internalization 
capacity of 89Zr-DFO-cyclo*-trastuzumab or 89Zr-DFO-trastu-
zumab were evaluated in vitro using HER2-expressing SK-OV-3 
cells. The in vivo distribution of 89Zr-DFO-cyclo*-trastuzumab 
and 89Zr-DFO-trastuzumab was investigated in mice with sub-
cutaneous SK-OV-3 xenografts by ex vivo tissue analyses and 
PET/CT imaging. Results: Labeling efficiencies exceeded 99% 
and specific activities > 150 MBq/mg were obtained for both 
89Zr-DFO-cyclo*-trastuzumab and 89Zr-DFO-trastuzumab. When 
challenged with an excess of EDTA or DFO at 37°C for 7 days, 
89Zr-DFO-cyclo*-trastuzumab showed significantly higher sta-
bility than 89Zr-DFO- trastuzumab: 99 ± 1% vs. 61 ± 1%, and 55 
± 3% vs. 44 ± 3%, respectively. Immunoreactive fractions of 65% 
and 61% and IC50 values of 2.89 nM and 2.93 nM were found 
for 89Zr-DFO-cyclo*-trastuzumab and 89Zr-DFO-trastuzumab, 
respectively. Internalization after 2 h was significantly higher 
for 89Zr-DFO-cyclo*-trastuzumab (26.6 ± 1.1%) compared to 
89Zr-DFO-trastuzumab (22.4 ± 1.5%) (p<0.005). Bone uptake 
(%ID/g) was significantly lower for 89Zr-DFO-cyclo*-trastuzum-
ab compared to 89Zr-DFO-trastuzumab in knee (3.6 ± 0.4% vs. 
5.9 ±0.6%), femur (2.2 ± 0.2% vs. 3.4 ± 0.3%), and sternum (3.5 
± 0.4% vs. 4.5 ± 0.4%) at 72 h after injection (p<0.005). Tumor 
uptake and blood clearance did not differ significantly. Dis-
cussion/Conclusion: 89Zr-DFO-cyclo*-trastuzumab shows im-
proved in vitro and in vivo stability compared to conventional 
89Zr-DFO-trastuzumab. In immunoPET, less bone uptake, im-
proved bone metastasis detection and improved radioimmu-
notherapy dose planning may be achieved using DFO-cyclo*.

OP-695
Labelling and evaluation of different AAZTA and DATA5m 
derivatives with 64Cu
L. Greifenstein, J. Sinnes, F. Rösch; University of Mainz, Mainz, 
GERMANY.

Introduction: Copper-64 (T1/2 = 12.7 hours; β+, 0.653 MeV [17.8 
%]; β−, 0.579 MeV [38.4 %]) provides perfect imaging properties 
for positron emission tomography (PET) as well as for radiothera-
py. With its longer half-live compared to typical PET isotopes it is 
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flexible for use with small molecules and longer blood retaining 
molecules like antibodies or other larger constructs. The wide 
range of chelators which have been used with copper allows a 
great understanding of its coordination chemistry and makes 
it one of the most promising metals for PET. In this study the 
interesting hybrid ligands DATA and AAZTA, reported to have 
excellent complex formation parameters with trivalent met-
als such as 68Ga, 44Sc and 177Lu, respectively, were labelled with 
64Cu. DATA/AAZTA-complexes with 64Cu would provide a very 
interesting tool for labelling and imaging of proteins because 
of the long half-life and the possibility to label and conjugate 
the ligand at mild conditions (RT, pH = 5.5). Methods: Different 
derivatives based on DATA and AAZTA were labelled with 64Cu. 
The chelates were synthesized as previously published. After pu-
rification with HPLC, 10 nmol of each compound were labeled 
in ammonium acetate buffer (pH = 5.5) with 10 to 30 MBq of 
64Cu. Reactions were followed by two-system TLC (citrate and 
ammonium actetate/MeOH) as well as HPLC. Stabilities of the 
64Cu-complexes were determined in vitro in human serum and 
PBS buffer at different times (2 h, 4 h, 12 h, 24 h, 48 h) Results: All 
tested derivatives were radiolabeled with a radiochemical yield 
of >95 %. Within 4 h stabilities of > 95% were observed in HS 
and PBS. Conclusion: We were able to provide first results for 
64Cu-labeling of DATA and AAZTA and their derivatives. Radio-
chemical yields of >95% at RT and PH = 5.5 were observed. Next 
64Cu-DATA/AAZTA-conjugates radiopharmaceuticals based on 
octreotides and PSMA inhibitors as well as antibodies and their 
fragments will be investigated.

OP-696
A Dual Reporter Iodinated Labeling Reagent for Cancer 
PET Imaging and Fluorescence-guided Surgery
T. T. Pham1, Z. Lu2, V. Rajkumar3, B. Pedley3, E. Årstad3, J. Maher3, R. 
Yan1; 1King’s College London, London, UNITED KINGDOM, 2The First 
Affiliated Hospital of Dalian Medical University, Liaoning, CHINA, 
3University College London, London, UNITED KINGDOM.

Introduction: The combination of early diagnosis and com-
plete surgical resection of malignant tumor is the best modality 
to treat cancer. An iodine-124 fluorescein based dual modality 
labeling reagent, 124I-Green, would become a generic tool to 
conjugate a PET and a fluorescent reporter to any cancer spe-
cific antibody in one step. The resulting antibody conjugate 
would allow both cancer diagnosis with positron emission to-
mography (PET) and fluorescence-guided surgery. Methods: 
The radiosynthesis of 124I-Green was achieved with an improved 
one-pot three-component radioiodination reaction. The carci-
noembryonic antigen (CEA) specific antibody A5B7 was conju-
gated with 124I-Green. The EC50 of the dual labeled A5B7 and the 
native antibody was measured. CEA-expressing human colorec-
tal carcinoma SW1222 cells were stained with the dual labeled 
A5B7. A blocking experiment was carried out by co-incubating 
with the native A5B7. The biodistribution, PET/CT and ex vivo 
fluorescence imaging of the dual labeled A5B7 was performed 
in the SW1222 xenograft bearing mice (n=3) at 24, 48, and 72 
h post intravenous injection. Results: The 124I-Green was ob-
tained in excellent radiochemical yields of 92±5% (n = 4). The 

EC50 of the dual labeled A5B7 towards CEA was 22 nM similar 
to the native A5B7 (26 nM). The SW1222 cells stained with the 
dual labeled A5B7 emitted green fluorescence that was large-
ly blocked by the native A5B7. High tumor uptake of the dual 
labeled A5B7 around 20.21±2.70, 13.31±0.73, and 10.64±1.86 
%ID/g (n = 3) was observed at 24, 48, and 72 h post intrave-
nous injection, respectively. The SW1222 xenografts were clear-
ly visualized by both PET/CT and ex vivofluorescence imaging 
with excellent target to background contrast. Conclusion: We 
have developed a generic dual PET and fluorescence labeling 
reagent, 124I-Green. It enabled a one-step installation of the io-
dine-124 fluorescein dual reporters to any cancer targeting an-
tibody. Excellent tumor to background contrast in both PET/CT 
and ex vivofluorescence imaging was achieved with the dual 
labeled A5B7. The encouraging results warrant further studies 
towards translation of the 124I-Green to the PET cancer imaging 
and fluorescence-guided surgery.

OP-697
Development of the first 18F-labeled PET radioligand for 
imaging 5-HT1Breceptors: [18F]AZ10419096
A. Lindberg1, S. Nag1, M. Moein1, M. Schou2,1, R. Arakawa1, C. S. 
Elmore3, V. W. Pike4, C. Halldin1; 1Karolinska Institutet, Stockholm, 
SWEDEN, 2AstraZeneca, Stockholm, SWEDEN, 3AstraZeneca, 
Mölndal, SWEDEN, 4NIMH, Bethesda, MD, UNITED STATES OF 
AMERICA.

Aims: The serotonin 1B receptor (5-HT1BR) has been studied 
in humans with positron emission tomography (PET) using 
11C-labeled PET radioligands. Carbon-11 (t1/2 = 20.4 min) has 
limited utility for PET because of its short half-life. An effective 
PET radioligand for 5-HT1BR labeled with fluorine-18 (t1/2 = 109.8 
min) would expand the feasibility for investigations on 5-HT1BR 
to PET centers without an on-site cyclotron. [11C]AZ10419096 
([N-methyl-11C]6-fluoro-N-(3-fluoro-4-morpholinophenyl)-8-(4-
methylpiperazin-1-yl)-4-oxo-4H-chromene-2-carboxamide) is 
a recently developed full antagonist radioligand with desirable 
PET imaging characteristics (Lindberg et al., Nucl. Med. Biol. 2017, 
54, 34). AZ10419096 has two aryl fluoro substituents, that pres-
ent opportunities for labeling with fluorine-18. Due to the elec-
tron-rich nature of the fluoroaryl groups, direct SNAr with [18F]
fluoride ion was not viable for labeling. Therefore, we explored 
a recently developed radiofluorination methodology that uses 
cyclotron-produced [18F]fluoride ion with a boronic ester precur-
sor in the presence of Cu(OTf )2(py)4 and is reportedly successful 
on electron-rich aryl rings (Tredwell et al., Angew. Chem. Int. Ed., 
2014, 53, 7751). Materials and Methods: The 3-chloro analog 
of AZ10419096 was treated with pinacolo-diboron, Pd2(dba)3 
and tricyclohexylphosphine to obtain the corresponding 3-bo-
ronic ester precursor. [18F]AZ10419096 was obtained by treat-
ing the boronic ester with [18F]fluoride ion in the presence of 
Cu(OTf )2(py)4 in DMF for 10 min at 120 °C. The radioligand was 
isolated with semi-preparative HPLC and formulated in saline. In 
a PET experiment, [18F]AZ10419096 (316 MBq; 243 GBqµmol-1) 
was intravenously administered to cynomolgus monkey (5.5 kg) 
and brain distribution of radioactivity was followed for 123 min. 
Venous blood was sampled at different times during the PET 
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scanning for radio-HPLC analysis of plasma radiometabolites. 
Binding potential (BPND) of [18F]AZ10419096 was evaluated by a 
simplified reference tissue model (SRTM) using the cerebellum 
as a reference region. Results: [18F]AZ10419096 was obtained 
for intravenous administration in useful activity and molar ac-
tivity. In the PET experiment, brain radioactivity uptake rapidly 
peaked at 2.1 SUV at 10 minutes and showed clear wash-out 
down to 0.6 SUV at 120 minutes. BPND was high in occipital cor-
tex (1.4) and globus pallidus (1.5), known as 5-HT1B receptor rich 
regions. At 60 min after radioligand injection, 50% of radioactiv-
ity in plasma represented unchanged radioligand. 60% of the 
radioligand was protein bound. Conclusion: [18F]AZ10419096 is 
the first 18F-labled PET radioligand to image 5-HT1BR in vivo in 
monkey brain and shows potential to be the first useful 18F-la-
beled PET radioligand for studying human 5-HT1BR.

OP-698
Automated Synthesis Of 5-[18F]fluoro-tryptophan Via 
Deoxyfluorination Of A Phenol-derived Ru-coordinated 
Complex
G. S. Clemente1, I. F. Antunes1, H. J. Rickmeier2, B. L. Feringa3, P. H. 
Elsinga1, T. Ritter2; 1University Medical Center Groningen, University 
of Groningen, Groningen, NETHERLANDS, 2Max-Planck-Institut für 
Kohlenforschung, Muelheim an der Ruhr, GERMANY, 3Stratingh 
Institute of Chemistry, University of Groningen, Groningen, 
NETHERLANDS.

Aim: The development of innovative and improved fluorination 
techniques targeting electronrich centers in small molecules 
has always been a very active field in PET radiochemistry. This is 
due to the inherent importance of fluorine, either in medicinal 
chemistry (e.g. enhance biological activity, improve metabolic 
stability or alter physicochemical properties) and in PET im-
aging (through the β+ emitter radioisotope 18F), together with 
the generally unsatisfactory results obtained when resorting to 
electrophilic [18F]fluorination strategies (i.e. lack of regioselectiv-
ity, limited molar activity and reduced yields). In the last decade, 
several late-stage [18F]fluorination approaches enabled the ac-
cess to a high range of [18F]fluorobenzene-derivative radiotrac-
ers. However, not all of them have the ability to be practically 
translated in radiochemistry modules. Here, is reported the au-
tomation of a recent late-stage [18F]fluorination strategy: the de-
oxy[18F]fluorination of phenols via Ru π-complexes(1). As proof of 
concept, the synthesis of 5-[18F]fluoro-tryptophan, a radiotracer 
with potential for mapping indoleamine (IDO1) and tryptophan 
2,3-dioxygenases (TDO2), two biomarkers which expression is 
increased in the microenvironment of some tumors(2), was au-
tomatized using one of the latest commercial research synthesis 
modules. Methods: Firstly, it was performed a non-automated 
optimization for the deoxy[18F]fluorination step of a Boc- and 
tert-butyl protected 5-hydroxytryptophan whose benzene ring 
was previously activated by πcoordination to a ruthenium com-
plex. Subsequent hydrolysis was performed to yield the amino 
acid moiety. These procedures were translated for automation 
taking into account the particularities and constraints (i.e. lim-
itation of volumes, fluid trajectories, arrangements...) of the se-
lected module (Synthra RNplus). The optimal findings were then 

programmed to achieve 5-[18F]fluoro-tryptophan in a fully au-
tomated way. The purified product was obtained by semi-pre-
parative radioHPLC and reformulated into a physiological saline 
solution. Results: To date, 5-[18F]fluoro-tryptophan has been 
repetitively achieved both manually (n=12) and automated 
(n=4), which reinforces the robustness of this deoxy[18F]fluori-
nation method. After a total time of 90 min., a stable final prod-
uct with radiochemical purity ≥95% was attained in moderate 
yields of up to 10%, being adequate for pre-clinical studies. Fur-
thermore, the obtained data forecast an interesting margin of 
progression and improvement for application to the labeling of 
other compounds containing electronrich structures non-com-
patible with aromatic nucleophilic fluorination. Conclusion: 
Here we demonstrate the suitability of this late-stage deoxy[18F]
fluorination strategy to be automated in order to achieve the 
radiolabeling of phenolderived Ru-coordinated complexes to 
routinely produce [18F]fluorobenzene-containing tracers such 
as 5-[18F]fluoro-tryptophan. References: (1)Beyzavi M.H. et al., 
ACS Cent.Sci., 2017, 3(9):944-948; (2)Tang T. et al., Nucl.Med.Biol., 
2017, 51:10-17.

OP-699
3D Printed Automated Synthesizer for Radiometal 
Pharmaceutical Preparations. Routine Production of 68Ga-
PSMA-11
A. Amor-Coarasa, J. M. Kelly, J. W. Babich; Weill Cornell Medical 
College, New York City, NY, UNITED STATES OF AMERICA.

Aim: To design, build and test an Automated Synthesis Unit 
(ASU) manufactured via 3D printing and engineered to perform 
automated radiometal chelations with the push of a button. 
The design should include a purification/reformulation step and 
produce a sterile, pyrogen free solution suitable for injection. To 
use the clinical production of 68Ga-PSMA-11 as an example. Ma-
terials and Methods: All designs were drawn using Autodesk® 
AutoCAD® 2015. While test prints were done using an XYZ 
DaVinci Duo 2.0 dual nozzle printer with either Polylactic Acid 
(PLA) and/or Acrylonitrile Butadiene Styrene (ABS) filaments, the 
final prints were performed using a Stratasys Printer with ABS. 
Rotating valves and syringe drivers were 3D printed in nylon at 
Shapeways.com. High torque motors (180 º rotation) and linear 
actuators (50 mm drive) were used for valve turning and syringe 
loading/dispensing operations. The ASU is controlled by a 24 
channel USB servo miniMaestro© controller which is capable of 
sequenced automation. The temperature was controlled by a 
CN-142 thermostat with an attached K-type thermocouple. A 
syringe pump was included to the design to automate 68Ge/
68Ga generator elution. A modified ITG peptide labeling cassette 
was used for testing. The final reaction mixture is purified using 
a C-18 Sep-Pak Plus Lite, and eluted in an 8% ethanol solution 
in saline suitable for injection (3.6 ml total volume). Results: The 
ASU was manufactured for less than 1500 USD. All materials per-
formed as expected and a full sequence was programmed into 
the miniMaestro© controller totaling 15 minutes for a complete 
synthesis, including generator elution. Several tests were run 
“cold” to ensure the proper functioning of the ASU. Three con-
secutive 68Ga-PSMA-11 batches were produced as sterile, pyro-



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S224

gen free solutions ready for injection with a final average syn-
thesis yield of 90.7±0.6 % and >99% radiochemical purity. Only 
0.5±0.2 % was found in the waste vial (with ≥99% of the eluted 
68Ge), 6.6±0.5 % was not eluted from the C-18 and 2.2±0.2 % 
was retained in the 0.22 µm filter. Conclusions: A 3D printed 
ASU for radiometal pharmaceutical preparations was designed, 
manufactured and tested in the production of 68Ga-PSMA-11. 
The ASU has shown to be robust and reliable for routine clini-
cal use. No leakage of liquids or radioactivity was found. The 3D 
printed ASU is a practical, lower cost alternative to commercially 
available ASUs. 3D printed ASUs may allow for inexpensive pur-
pose built units to accommodate a wide variety of radio syn-
thetic schemes.
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OP-700
A Pediatric Library Of Phantoms For Renal Imaging 
Incorporating Waist Circumference, Renal Volume, And 
Renal Depth 
J. L. Brown1, B. Sexton-Stallone2, Y. Li3, E. C. Frey3, S. Trevis4, F. H. 
Fahey2, D. Plyku3, G. Sgouros3, W. E. Bolch1; 1University of Florida, 
Gainesville, FL, UNITED STATES OF AMERICA, 2Boston Children’s 
Hospital, Harvard Medical School, Boston, MA, UNITED STATES 
OF AMERICA, 3Johns Hopkins University, Baltimore, MD, UNITED 
STATES OF AMERICA, 4Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA, UNITED STATES OF AMERICA.

Objective: Presently, when administering radiopharmaceuticals 
to pediatric patients for diagnostic nuclear medicine studies, 
the recommended minimum administered activity is typically 
assigned as a function of patient body mass. These guidelines 
are obtained through expert consensus to yield diagnostic qual-
ity images. Previous work has shown that body morphometry 
is an important factor when minimizing injected activity while 
maintaining diagnostic quality images. The present study focus-
es on developing a library of pediatric phantoms accounting for 
variability in patient waist size, renal volume, and renal depth. 
The objective of this study is two-fold. First, to develop a robust 
methodology to generate a library of computational phantoms 
accounting for waist size, renal depth and volume. Secondly, to 
assess the dosimetric differences using current guidelines versus 
new guidelines tailored to patient morphometry for 99mTc-DMSA 
renal studies. Methods: To assess dependence of waist circum-
ference the UF/NCI anthropomorphic 1-year, 5-year, 10-year, 
and 15-year reference male and female phantoms were scaled 
between their 5th and 95th percentile waist circumferences at 
each age according to the CDC NHANES databases. To accu-
rately model renal depth, cohort of 175 patient CT image sets 
were sampled between the ages of 1 and 15 years in which 
renal depth was measured as well as waist circumference. Us-
ing this data, a linear model was developed to estimate kidney 
depth as a function of waist circumference. To accurately model 
kidney size, previous work was used giving renal volume and 

length as a function of body mass. Monte Carlo radiation trans-
port was performed on the library of computational phantoms 
using PHITS and biokinetic models for 99mTc-DMSA; allowing or-
gan doses to be calculated given the injected activity. Results: 
A library of pediatric male and female phantoms was created 
which represents a current population waist circumference, 
renal depth, and renal volume for pediatric patients of various 
ages. Organ level dosimetry was assessed and effective doses 
were computed using current guidelines as well as new guide-
lines optimized for local anatomy. Preliminary results show po-
tential dose savings using injected activity informed by patient 
anatomy over strictly using patient body mass. Conclusions: 
This study presents a methodology for creating computational 
phantoms capturing patient variability about the area of diag-
nostic interest. Additionally, the phantoms in this study can be 
used to create guidelines for pediatric nuclear medicine studies 
optimized for the expected anatomy accounting for both radia-
tion dose and image quality.

OP-701
Dosimetry-Based Tandem High-Dose 131I-MIBG Therapy 
For Paediatric Patients With High Risk Neuroblastoma
M. Longo1,2, B. Cassano1, E. Genovese1, S. Donatiello1, M. 
Villani3, M. Pizzoferro3, M. Garganese3, A. Serra4, A. Castellano4, 
V. Cannatà1; 1IRCCS Bambino Gesù Children’s Hospital, Medical 
Physics Unit, Rome, ITALY, 2Sapienza University of Rome, Ph.D. 
Program in Morphogenesis & Tissue Engineering, Rome, ITALY, 
3IRCCS Bambino Gesù Children’s Hospital, Nuclear Medicine Unit, 
Imaging Department, Rome, ITALY, 4IRCCS Bambino Gesù Children’s 
Hospital, Paediatric Haematology/Oncology Department, Rome, 
ITALY.

Aim: Tandem high-dose therapy based on two administra-
tions of 131I-meta-iodobenzylguanidine (131I-mIBG) represents 
the treatment of choice for children with neuroblastoma (NB) 
for increasing palliation and progression-free survival, especial-
ly in patients who have undergone previous chemotherapy 
treatments. In recent years, as also established by the European 
Union regulation, radiation dosimetry has become a basic re-
quirement for establishing therapies on a patient-specific basis 
especially in paediatrics. The present study aims to report the 
results of patient’s dosimetry in order to investigate absorbed 
doses for whole-body (WB), red-marrow (RM) and tumours in 
children affected by NB. Materials and Methods: Eight patients 
with relapsed/refractory NB treated with 131I-mIBG between 
2016 and 2017 were included, giving in total 14 treatments as 
two patients were treated once. Absorbed doses to WB and 
RM were calculated according to MIRD and EANM guidelines, 
collecting WB data and blood samples at 0.5-h, 6-h, 24-h, 30-h, 
48-h, 72-h and 144-h after the administration. The WB absorbed 
dose resulting from the first administration was used to deter-
mine the second activity to be administered to reach a total WB 
absorbed dose of 4 Gy. According to MIRD approach, tumour 
absorbed doses were calculated individually for both therapeu-
tic administrations collecting five static images; tumour volumes 
were evaluated by means of SPECT, CT and MRI images. Results: 
A dosimetry-based high-dose 131I-mIBG therapy of children with 
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NB has been successfully established and routinely performed 
in our institution. The injected activity by administration was 
from 6610 to 11100 MBq (median: 8963 MBq), resulting in WB 
doses ranging from 1.04 to 2.44 Gy (median: 1.57 Gy) and in RM 
doses from 0.72 to 2.16 Gy (median: 1.13 Gy). The WB and RM 
absorbed doses per unit activity lie between 0.11÷0.36 Gy/GBq 
and 0.07÷0.32 Gy/GBq respectively, varying to a factor of 3. The 
cumulated activity in the blood contributes from approximately 
10 to 20% to the RM absorbed dose. The tumour absorbed dos-
es show a high variability (between 10 and 80 Gy) mostly de-
pending on administered activities, tumour’s uptakes and bio-
kinetics. Conclusion: For treatment of neuroblastoma, the WB 
and RM absorbed doses could be prescribed individually in or-
der to perform both palliation for avoiding prolonged patients’ 
hematologic toxicity and myeloablation in curative setting. This 
is especially true in paediatrics where a highly heterogeneous 
and heavily pre-treated patient population has to be treated; 
dosimetry is suggested with the intent of administer as high as 
possible treatment activities.

OP-702
Dosimetric evidences of 131I-MIBG treatment in High Risk 
Neuroblastoma in VERITAS protocol
P. Saletti1, C. Olianti1, A. Tondo2, G. Simontacchi1, G. Belli1; 1AOU 
Careggi, Florence, ITALY, 2AOU Meyer, Florence, ITALY.

Neuroblastoma is an aggressive pediatric tumour that can be 
treated by high doses of 131I-MIBG. After treatment, patients 
are hospitalised in shielded rooms until dose rate decreases 
under a stated level. Recently, a new protocol for HR-NBL (High 
Risk - Neuroblastoma) was proposed in poor responders induc-
tion chemiotherapy patients. In such protocol (named VERI-
TAS) two 131I-MIBG administrations are planned in a lapse of 
time of two weeks (TANDEM) in order to reach a final absorbed 
dose of 4Gy total body. Activity to be administered is based on 
patient weight in first administration, dosimetric evaluation is 
performed on MIRDOSE model by means of dose rate measure-
ments in preset geometry and, from calculated dose, second 
administration activity is then calculated.At our hospital, three 
patients were treated following VERITAS protocol and accord-
ing to TANDEM dosimetric rules. An activity of 444MBq/kg (A1) 
was administered in first treatment and absorbed dose (D1) was 
calculated according to MIRDOSE scheme: D = Ã * S (Gy), where 
S = 1.9e-06*70*Wt-0.918 (Gy/MBq*h) and Wt is patient weight 
(kg). Ã was calculated by means of exposure rate at 1m from 
patient measured by ionization chamber Victoreen 450P. First 
measurment was done at the end of radiopharmaceutical ad-
ministration before voiding bladder; following measurements 
were done in AP and PA position in order to average possible 
fluctuations for at least 4 times per day, taking into account time 
of each acquisition. A plot of averaged dose rate as a function 
of time was done and a curve was outlined which area is Ã. D1 
was then calculated as stated above and, considering that 4 Gy 
is desired total amount of dose to be delivered in whole treat-
ment, the second 131I-MIBG activity to be administered, A2, 
necessary for achieving D2, was simply calculated by: A2 = D2/
D1*A1, being D2 = 4Gy - D1. For alla patients, first administration 

of 131I-MIBG involved an absorbed dose greater than 2Gy (rang-
ing from 10% to 15%). On the other hand, dosimetry in the first 
phase (D1) proved to be an excellent predictive tool since ab-
sorbed dose (D2) was always as expected in such a way that, at 
the end of treatment, total absorbed dose was around 4Gy (7%). 
No organ dosimetry was however performed even if, in order to 
assess red marrow toxicity, blood sample could be collected in 
future treatments to calculate, from gamma specrtometry, cu-
mulated activity and related absorbed dose.

OP-703
LuISA - Lu-177-PSMA intelligent szintigraphy application
M. Reifegerst, M. Hohberg, J. Hammes, A. Drzezga, M. Wild; 
Universitätsklinikum Köln, Köln, GERMANY.

Aim: After application of a radiopharmaceutical for radionuclide 
therapy, it is essential to determine the absorbed dose. Particu-
larly with regard to repeated therapies, reliable and standardize 
dosimetry is mandatory to achieve optimal tumour control with 
minimal side effects. The lesion dose and the dose in organs-
at-risk are usually calculated ‘manually’. The aim was to create 
a semi-automatic software-tool for use in clinical routine for 
standardized dose-calculation across series of radionuclide 
therapies. Methods: We developed a GUI-based software-tool 
in Matlab (MathWorks) which allows semi-automated dose as-
sessment in serial whole-body-scans with minimal user interac-
tion. The user selects one scan of a series and draws a ROI on the 
structure of interest. The software marks this scan as reference 
template and automatically registers the remaining scans to this 
reference. Then, the ROI is transferred to the remaining images. 
The counts measured in this ROI across several time-points are 
automatically converted into an activity by a patient-specific 
calibration factor. A fitting curve to the data is determined with 
a fit-function selected by the user. The activity is plotted against 
time as time-activity-curve. Time-integral and residence-time 
are calculated and from that - if mass is known - the achieved 
dose. It is also possible to create a report and store the data in 
a SQL-database. To evaluate the performance of this tool, the 
results were validated with a series of Tc-99m filled NEMA-phan-
tom-scans and serial whole-body-scans in patients treated with 
Lu-177-PSMA. The quality of the image registration was validat-
ed by phantom measurements. The weighted-centroids of the 
ROI’s permit a quantitative analysis of the registration quality. 
To verify translation and rotation by the registration-algorithm, 
the phantom was placed in different positions. Results: The 
weighted-centroids deviated by a few pixels when adjusting 
the registration parameters. The quality of registration could 
be shown by comparing the physical half-life of Tc-99m (6.01h) 
with the calculated half-life from time-activity-curves of all ac-
tive NEMA-spheres. Although the phantom was rotated by 45° 
in some scans the half-life was calculated up to 6.0h (+/-0.2h). 
Residence-time obtained from patient measurements accord-
ed well (~5% deviation) to results of Lu-177-PSMA therapies 
evaluated manually in the past. Conclusion: We could show 
that co-registration, transferring a ROI on each image of a series 
and calculating a well-matching fit-function for the time-activ-
ity-curve lead to convincing results. Due to this rapid semi-au-
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tomatic dose evaluation, dosimetry in clinical routine can be 
performed individually and within a reasonable time for each 
patient.

OP-704
Dosimetric analysis reveals favorable potential for the 
short-ranged particle emitter 161Tb for radionuclide 
therapy of metastatic prostate cancer
J. Hemmingsson1, J. Svensson1, N. van der Meulen2, N. 
Gracheva2, C. Müller2, J. Kindblom1, P. Bernhardt1; 1Clinical 
Sciences, Gothenburg, SWEDEN, 2Paul Scherrer Institut, Villigen, 
SWITZERLAND.

Introduction: Treatment of metastatic prostate cancer with 
radiolabeled prostate specific membrane antigen (PSMA)-tar-
geting ligands have shown encouraging results with visual 
confirmation of treatment response and PSA decrease. Despite 
these results metastatic regrowth occurs after treatment. The 
aim of this study was to analyze the absorbed doses required 
to achieve complete remission for different radionuclides and 
varying metastatic scenarios. In addition to the analysis of the 
clinically used radionuclides 90Y, 131I, 177Lu, and 225Ac, the low-en-
ergy electron emitter 161Tb was analyzed due to its proposed 
potential for treatment of small tumors. Method: The required 
absorbed tumor dose (Dreq) for obtaining a metastatic cure 
probability (MCP) equal to 0.9 was adopted by Monte Carlo sim-
ulation of the metastatic dissemination process. In the model 
tumors were assumed to have a Gompertzian growth, were able 
to disseminate metastases and to disseminate and grow into 
each other. The metastatic detection limit was set to a diameter 
of 7 mm. Tumor absorbed fractions were pre-calculated with 
the Monte Carlo code PENELOPE, or the in-house developed 
code for alpha emission. To evaluate treatment response, the 
biological effective dose was calculated with a α/β-value of 1.5 
Gy and repair half-life of 1.9 h. α was derived from recently pub-
lished data on external irradiation of localized primary tumors. 
For alpha particles the relative biological efficacy was set to 5. 
The activity concentration in a simulated metastatic distribution 
was iteratively increased until MCP=0.9 was reached. Results: 
Low metastatic formation rates generated large detectable me-
tastasis, as is the case with oligometastases, and increasing for-
mation rates resulted in a metastatic distribution seen in super-
scan patients. Even if the total metastatic burden was 4-6 times 
higher in the oligometastatic scenario, the abundance of small 
tumors in the superscan scenario caused Dreq to increase 19-38 
% in situations with equal number of detectable metastases. 
The Dreq for 90Y and 131I was considered to be too high (600-2200 
Gy) to be considered an alternative for treatment of metastatic 
disease. For 177Lu the Dreq was between 370-590 Gy, which might 
be an option when the tumor uptake is high. Considerably low-
er Dreq was obtained for 225Ac and 161Tb, 200-300 Gy and 130-200 
Gy, respectively. Conclusion: The simulation demonstrated that 
superscan patients are more challenging to cure than patients 
with oligometastases. Based on this dosimetric analysis of MCP, 
the short ranged electrons emitted by 161Tb could be a valuable 
contribution to targeted radionuclide therapy using PSMA li-
gands.

OP-705
Antecedent clinical imaging optimisation and activity 
measurements for theragnostic terbium isotopes
A. P. Robinson1,2,3, J. Tipping2, A. Arinc1, T. E. Cocolis4, S. Collins1, D. M. 
Cullen3, A. M. Denis-Bacelar1, A. Fenwick1,5, K. Ferreira1, D. Hamilton2, 
P. Ivanov1, K. Johnston6, J. Keightley1, U. Köster7, C. Oldfield3, E. 
Page2,3, B. Pietras3, E. Price3, B. Russell1,8, B. Webster1, J. Wevrett1,9, The 
MEDICIS Collaboration; 1National Physical Laboratory, Teddington, 
UNITED KINGDOM, 2The Christie NHS Foundation Trust, 
Manchester, UNITED KINGDOM, 3The University of Manchester, 
Manchester, UNITED KINGDOM, 4KU Leuven - Instituut voor Kern- 
en Stralingsfysica, Leuven, BELGIUM, 5Cardiff University, Cardiff, 
UNITED KINGDOM, 6CERN-ISOLDE, Geneva, SWITZERLAND, 7Institut 
Laue-Langevin, Grenoble, FRANCE, 8University of Surrey, Guildford, 
UNITED KINGDOM, 9Royal Surrey County Hospital, Guildford, 
UNITED KINGDOM.

Aim: Theragnostic isotope combinations utilising diagnostic 
imaging for predicting molecular radiotherapy absorbed doses 
offer the possibility of individualised treatment optimisation[1]. 
Constrained access to these isotopes prior to clinical adoption of-
ten means clinical imaging protocols for potential new isotopes 
are poorly optimised. Additionally, underlying activity standards 
and radionuclide calibrator factors are often unavailable, lead-
ing to a lack of harmonisation in clinical trial data - ultimately 
reducing the predicative power of such trials. CERN-MEDICIS is a 
dedicated facility for medical applications which provides exotic 
radionuclides to support pre-clinical investigations. This gives a 
unique opportunity to establish optimised imaging protocols 
and primary radioactivity measurements at an earlier stage of 
development, ensuring maximum diagnostic potential is avail-
able for future clinical-trials and establishing the traceability 
needed to meet legislative requirements. A quartet of terbium 
(65Tb) isotopes has recently been identified with the potential 
to provide unique theragnostic treatment strategies combining 
alpha- and beta- therapy with SPECT and PET imaging[2]. In this 
work we report on the first clinical phantom imaging studies 
of 152Tb, 155Tb, 161Tb and accompanying activity standards and 
nuclear data measurements underpinning future clinical use of 
these isotopes. Materials and Methods: Samples of 152Tb and 
155Tb were collected at CERN-MEDICIS and 161Tb from a high-flux 
nuclear reactor at Institut-Laue-Langevin. The samples were 
imaged using GE-Discovery-670 and Mediso-AnyScan-SCP sys-
tems. Data was acquired in ‘list-mode’ enabling retrospective 
projected SPECT images to be produced. Experimental SPECT/
CT data was combined with validated Monte Carlo simulations 
to optimise collimators and energy windows. New primary 
activity standardisations were performed using liquid scintilla-
tion techniques and calibration factors for the NPL secondary 
standard ionisation chamber were determined. Gamma spec-
trometry measurements of decay schemes and half-lives were 
performed. Results and Conclusions: The first isotope-specific 
photopeak and scatter imaging energy windows for 155Tb (86.5, 
105.3, 180.1, 262.3, 163.3 keV) and 161Tb (25.7, 48.9, 74.6 keV) will 
be presented. The effect of applying these energy windows, 
calculated using a minimization method applied to data from a 
full MC simulated SPECT acquisition, to clinical imaging systems 
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will be discussed. New primary activity measurements and cali-
bration factors for the NPL secondary standard ionisation cham-
ber are presented. The potential for quantitative imaging of the 
terbium isotope quartet provided by this unique combination 
of results will be discussed. The impact of these new measure-
ments on future applications of terbium in a clinical setting will 
be considered. [1]U. Eberlein et al., JNM 58:97S-103S(2017) [2]C. 
Müller et al, JNM 53:1951-1959(2012)
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OP-706
Assessment Of 18F-florbetaben Amyloid PET Imaging In 
Patients With Suspected Alzheimer’s Disease And Isolated 
Increases Of Tau-proteins In The CSF
C. Manca1, L. Hopes1, A. Kearney-Schwartz1, V. Roch1, G. Karcher1, 
C. Baumann2, P. Marie1, C. Armand-Malaplate1, T. Jonveaux1, A. 
Verger1; 1CHRU NANCY FRANCE, Nancy, FRANCE, 2Methological and 
Biostatistical Support Unit, Platform of Clinical Research Support 
PARC, Nancy, FRANCE.

Cerebrospinal fluid (CSF) analysis of patients with suspected 
Alzheimer’s disease (AD) may lead to ambiguous results with 
especially increases of Tau proteins but normal amyloid-β con-
centration. The aim of this study was to assess, in a natural set-
ting, the rates with which an excess in amyloid brain uptake was 
documented by 18F-florbetaben PET in such patients with isolat-
ed increases of Tau proteins in the CSF, and the further impact 
on medical management. Methods: This prospective study 
(NCT02556502) included 37 patients (73±9 years, 19 women) 
with suspected AD but with isolated increases of Tau and/or 
phospho-Tau proteins in the CSF (normal Aβ42 concentration 
and Aβ42/Aβ40 ratio). These patients were referred to a 18F-flor-
betaben PET which clinical impact was assessed according to 
the subsequent changes: 1) in a confidence score for AD diag-
nosis graded as low, intermediate or high by an expert group 
and 2) in the medical management with cholinesterase inhib-
itor drugs. Results: Ten among the 37 PET examinations (27%) 
were positive for AD. The additional knowledge of PET data was 
associated: 1) with high rate of changes of the confidence score 
for AD (46%) with a marked decrease in the proportion of pa-
tients setting at an indeterminate level (43% to 3%, p<0.001), 
and 2) with therapeutic changes in 12 patients (32%), a cholin-
esterase inhibitors treatment being introduced in 9 among the 
10 positive PET patients and stopped in 3 among the 27 neg-
ative PET patients. Conclusion: In patients with suspected AD 
and abnormal CSF levels of Tau-proteins but not of amyloid-β, 
excess in amyloid brain uptake is however document by 18F-flor-
betaben PET in more than a quarter of cases, an information that 
leads to significant changes in medical management.

OP-707
Agreement between T and N PET staging in patients with 
suspected Alzheimer’s Disease: a FDG/Flortaucipir PET study

I. C. Mainta1, C. Noirot1, P. Andryszak2, G. B. Frisoni1, V. Garibotto1; 
1University Hospital of Geneva, Geneve, SWITZERLAND, 2Geneva 
University, Geneve, SWITZERLAND.

Aim Temporo-parietal cortex hypometabolism is a well estab-
lished PET marker of neurodegeneration (N) with a high diag-
nostic accuracy and prognostic value in patients with suspected 
Alzheimer’s Disease. In recent years, PET radiotracers specific for 
tau deposits have been tested, showing an in vivo distribution 
consistent with the topographical distribution of tau pathology 
(T) expected in AD. Individuals with a clinical impairment usu-
ally have a Braak stage 3 or higher. Aim of this study is to assess 
the concordance of the two markers in a clinical population in-
vestigated for suspected AD, to estimate the potential clinical 
added value of tau markers in classifying patients. Methods: 
37 patients were included, 22 of whom were amyloid positive. 
3 individuals were cognitively normal at neuropsychological 
evaluation, 24 with mild cognitive impairment, 10 with a ma-
jor cognitive disorder. The N status (N+ vs N-) was estimated 
on the basis of FDG PET images, spatially normalized and nor-
malized to global intensity, compared with a reference normal 
database and subsequently visually interpreted as normal (N-), 
AD-like (N+) or pathological for a non-AD degenerative process 
(7 individuals, excluded from subsequent analyses). T staging 
was based on Flortaucipir cortical distribution 75 to 105 min-
utes post administration, scored visually in Braak stages, from 0 
to 6, and considering T+ individuals showing neocortical tracer 
deposition (Braak stage 3 or higher). The presence of an asso-
ciation between the two indices was tested using a chi square 
and the level of agreement was estimated calculating the kap-
pa score.Results: There was a significant association between 
a tau PET distribution indicating a Braak stage 3 or higher and 
the presence of an FDG PET AD-like pattern (p=0.047), however 
with a poor agreement between the two measures (kappa score 
= 0.37). Conclusion: The presence of hypometabolism and the 
presence of neocortical tau deposits are significantly associat-
ed. The limited agreement between the two measures suggests 
that T and N markers provide complementary information for 
patient staging across the AD spectrum. FundingSwiss National 
Science Foundation (SNSF) grant number 320030_169876; Hori-
zon 2020 (667375 : CoSTREAM) and Segre Foundation.

OP-708
Predicting Cognitive Decline Due To Alzheimer Disease in 
MCI Subjects by FDG-PET: A Prospective Multicenter Study
E. F. Guillen1, V. Pérez-Grijalba2, E. Prieto3, M. I. Morales-Lozano3, P. 
Pesini2, J. Arbizu4, The AB255 Study Group; 1Clínica Universidad de 
Navarra, University of Navarra., Madrid, SPAIN, 2Araclon Biotech 
S.L., Zaragoza, SPAIN, 3Clínica Universidad de Navarra, University 
of Navarra., Pamplona, SPAIN, 4Clínica Universidad de Navarra, 
University of Navarra., Pamplona-Madrid, SPAIN.

Purpose: We aim to explore the utility of FDG-PET for predict-
ing the development of Alzheimer’s disease (AD) dementia in a 
large population of patients with amnestic mild cognitive im-
pairment (a-MCI). S- Methods: We studied 188 subjects over 65 
years, 44 cognitively normal (CN) and 144 with a-MCI (Petersen´s 
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criteria, 2004), recruited at 19 centers (Spain, Italy, Sweden and 
France) in longitudinal trial (AB255). All were clinically assessed 
(neuropsychological evaluation and neurological examination) 
at baseline and during the follow up at 12 and 24 months. Struc-
tural-MRI, FDG-PET, and APOE genotyping were performed in 
all subjects at baseline. An amyloid-PET study (11C-PIB) was 
additionally carried out in a subset of 59 subjects. An individ-
ual voxel-based analysis (Arbizu, et al. Eur J Nucl Med Mol Im-
aging, 2013) was used for FDG-PET evaluation. The parameters 
AD-index (similarity between each individual z-score map and 
the AD pattern); MCI-index (similarity between each individual 
z-score map and the posterior cingulate map); and AD conver-
sion score (computation of age, gender, MIC-index, MMSE-score 
and APOE4 genotype), were explored according to the clinical 
diagnosis at baseline and at 24 months (stable-CN, stable-MCI, 
converted-MCI to AD) Besides, we analyzed the correlation be-
tween these parameters and PIB-PET Aβ-positivity (SUVR≥1.4). 
Descriptive values (Mean, SD, Median, IQR) are reported, and 
differences were explored using the Mann-Whitney-U test. Re-
sults: At baseline, FDG-PET risk parameters were found to be 
significantly higher in a-MCI subjects compared to CN: AD-index 
43,36 (61,35) vs. 0,25 (1,85), p<0.001; MCI-Index 2,15 (13,3) vs. 0,0 
(0,08), p<0.001; AD-Conv-Score 0.3202 (0.47) vs. 0.0876 (0.04), 
p<0.001. At 24 months, the differences were: AD-index 13,2 (31) 
stable-MCI vs 26 (89,95) converted-MCI (p<0.001), and vs. 0,3 
(1,90) stable-CN (p<0.001); MCI-Index 0,9 (10,8) stable-MCI vs. 
4,5 (30,85) converted-MCI (p<0.006), and vs. 0 (0,1) Stable-CN 
p<0.001, respectively); AD-Conv-Score 0,2683 (0,36) stable-MCI 
vs. 0,4087 (0,63) converted-MCI (p<0.006), and vs. 0,0893 (0,04) 
stable-CN (p<0.001). The subgroup of 11C-PIB positive subjects, 
showed significantly higher values respect to 11C-PIB nega-
tive: AD-Index_Aβ+ (45.08±58.39) vs. Aβ- (10.5±33.28, p0.002), 
MCI-index_Aβ+ (2.12±8.68) vs. Aβ- (8.99±12.58, p0.001), and AD-
Conv-Score_Aβ+ (0.3840±0.259) vs. Aβ- (0.1331±0.162, p0.001). 
Conclusions: FDG-PET parameters obtained at the baseline in 
a-MCI subjects can be useful to identify in an appropriate way 
those subjects at higher risk of progression to AD dementia in 
24 months. Subjects with higher risk of conversion according to 
FDG-PET parameters, exhibit a higher cortical Aβ burden. There-
fore, further analysis in an individual bases to establish the use-
fulness of FDG-PET in the clinical setting are warranted.

OP-709
The value of combining molecular and structural imaging 
biomarkers with psychometric data in a system for 
predicting neurological decline validated by a 3 year 
outcomes study
C. J. Buckley1, J. Moreland1, J. Wolber1, T. Urhemaa2, M. van Gils2, 
J. Lotjonen3; 1GE Healthcare, Amersham, UNITED KINGDOM, 
2VTT Technical Research Centre of Finland, Tampere, FINLAND, 
3Combinostics, Tampere, FINLAND.

Objectives: A computer-based application for providing deci-
sion support in dementia, including predictions of cognitive de-
cline based on imaging and other biomarkers, was developed 
by an EU framework-7 funded “PredictND” consortium. Here, 
this application was used with baseline PET and MRI imaging 

and psychometric scores to predict the cognitive trajectory of 
222 amnestic mild cognitive impairment (aMCI) subjects. The 
prognostic indication was tested against known 3-year out-
comes for these subjects. Methods: In this study, the system 
was trained with data from 244 cognitively normal subjects 
and 241 probable AD (pAD) subjects. The imaging data con-
sisted of structural information derived from T1 3D MRIs and 
composite standard uptake value ratios (SUVRs) derived from 
[18F]flutemetamol PET amyloid images, together with psycho-
metric scores. The validation dataset comprised the same im-
aging/psychometric metrics[FG(H1] [BC(H2] [BC(H3] derived 
from of 222 subjects at baseline obtained from GE Health-
care’s GE067-005 study. The subjects in this study were cog-
nitively assessed by a clinical adjudication committee every 
6 months to test for conversion to pAD. The baseline image 
data were stratified in a separate post-hoc analysis into four 
groups where their amyloid status (A-, A+) and their neuronal 
injury status (N-,N+) determined by threshold of hippocampal 
volumes. The system computed a Disease State Index (DSI) for 
each subject and these were compared against a Kaplan-Meier 
survival (non-conversion to AD) analysis which computed the 
survival fractions (SF) for the four (A,N) combinations. Results: 
Low computed DSI values predicted a high survival (non con-
version to dementia) fraction (A-,N- group) and high values 
predicted a low survival fraction (A+,N+ group). The DSI’s were 
also concordant with the (A+,N-) and (A-,N+) outcomes: (A- N-) 
83 subjects with a median DSI of 0.16 (DSI-1 = 0.84) and a Ka-
plan-Meier Survival Fraction of 0.86 (A- N+) 42 subjects with 
median DSI of 0.43 (DSI-1 = 0.57) and a Kaplan-Meier Surviv-
al Fraction of 0.53 (A+ N-) 40 subjects with median DSI of 0.5 
(DSI-1 = 0.5) and a Kaplan-Meier Survival Fraction of 0.46 (A+ 
N+) 40 subjects with median DSI of 0.91 (DSI-1 = 0.09) and a Ka-
plan-Meier Survival Fraction of 0.12 Conclusions: In this study, 
the use of the PredictND tool, which incorporates T1 MRI results, 
SUVRs from amyloid PET imaging, and psychometric data, pro-
vided DSI values that accurately predicted clinical status 3 years 
later. This study demonstrates that the predictive system pro-
vides accurate and useful prognostic information for patients at 
risk of AD dementia. 

OP-710
Neuronal Injury Biomarkers for Assessment of Cognitive 
Reserve in Alzheimer’s Disease
L. Beyer1, J. Schnabel1, P. Kazmierczak2, S. Schönecker3, C. Prix3, 
J. Meyer-Wilmes1, M. Unterrainer1, C. Catak4, O. Pogarell5, R. 
Perneczky5, M. Ewers6, P. Bartenstein1, A. Danek3, K. Bürger3,6, 
J. Levin3, A. Rominger7, M. Brendel1; 1Department of Nuclear 
Medicine, Ludwig-Maximilians-University of Munich, Muenchen, 
GERMANY, 2Institute for Radiology, Ludwig-Maximilians-University 
of Munich, Muenchen, GERMANY, 3Department of Neurology, 
Ludwig-Maximilians-University of Munich, Muenchen, GERMANY, 
4Institute for Stroke and Dementia Rsearch, Ludwig-Maximilians-
University of Munich, Muenchen, GERMANY, 5Department of 
Psychiatry, Ludwig-Maximilians-University of Munich, Muenchen, 
GERMANY, 6DZNE - German Center for Neurodegenerative 
Diseases, Muenchen, GERMANY, 7Department of Nuclear Medicine, 
University Hospital of Bern, Bern, SWITZERLAND.
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Introduction: The model of cognitive reserve has been exten-
sively investigated in patients with Alzheimer’s Disease (AD). 
Many factors could be identified as being influencing or pre-
dictive for a higher cognitive reserve. Neuronal injury correlates 
with cognitive decline in AD with [18F]-fluordesoxyglucose 
positron-emission-tomography (FDG-PET), structural MRI and 
total tau in cerebrospinal fluid (CSFt-tau) as the most important 
biomarkers of neuronal injury according to the A/T/N-classifi-
cation. The aim of this study was to compare neuronal injury 
biomarkers with the cognitive performance and further cog-
nitive development to evaluate their potential to predict the 
individual cognitive reserve. Subjects & Methods: In 110 mild 
cognitive impaired and demented subjects (age 71 ± 8 years) 
with a final diagnosis of AD dementia were assessed at base-
line by mini-mental-state-examination (MMSE), FDG-PET, MRI 
and CSFt-tau. Using partial correlation, we tested first for each 
neuronal injury marker the correlation with MMSE, controlled 
for age, gender and leukoencephalopathy. Next using multiple 
regression analysis, we calculated the expected MMSE score 
based on neuronal injury markers and covariates (MMSENI). The 
residuals of the partial correlation for each biomarker and the 
difference between MMSENI and MMSECLI were correlated with 
the cognitive outcome of patients at clinical follow-up (27 ± 13 
months). Results: FDG-PET correlated highly with MMSECLI (R = 
-0.49, p < 0.01), whereas hippocampal atrophy in MRI (R = -0.15, 
p = 0.14) and CSFt-tau (R = -0.12, p = 0.22) showed only weak cor-
relations. High neuronal injury relative to cognitive performance 
was associated with more pronounced cognitive deterioration 
at follow-up for the residuals of FDG-PET (R = -0.40, p = 0.005) 
and the combined model (R = -0.43, p = 0.04). Conclusions: 
The residuals in the correlation of neuronal injury in FDG-PET 
and cognitive performance represent the individual cognitive 
reserve in patients with AD and may allow a prediction of an 
individual’s clinical course. Thus, the individual cognitive reserve 
should be considered as a covariate in therapeutic trials.

OP-711
Characterization of disease-specific covariance patterns of 
neurodegeneration in FTLD-variants
J. Hammes1, G. Bischof1, S. Anderl-Straub2, H. Barthel3, A. J. 
Beer2, A. Danek4, S. Eickhoff5, K. Fassbender6, K. Fliessbach7, B. 
Landwehrmeyer2, M. Lauer8, A. C. Ludolph2, J. Prudlo9, M. L. 
Schroeter3, O. Sabri3, J. Schmidt-Diehl10, A. Schneider7, E. Semler2, 
J. Wiltfang11, A. Drzezga1, M. Otto2, T. van Eimeren1, German FLTD 
Consortium; 1University Hospital Cologne, Cologne, GERMANY, 
2University Hospital Ulm, Ulm, GERMANY, 3University Hospital 
Leipzig, Leipzig, GERMANY, 4University Hospital Munich, LMU, 
Munich, GERMANY, 5Research Center Julich, Julich, GERMANY, 
6Saarland University Hospital, Homburg, GERMANY, 7University 
Hospital Bonn, Bonn, GERMANY, 8University Hospital Wuerzburg, 
Wuerzburg, GERMANY, 9University Hospital Rostock, Rostock, 
GERMANY, 10University Hospital Munich, TUM, Munich, GERMANY, 
11University Hospital Goettingen, Goettingen, GERMANY.

Aim: Frontotemporal lobar degeneration (FTLD) is the most 
common form of dementia after Alzheimer’s disease and covers 
a whole spectrum of clinically separable diagnoses, including 

the behavioral variant (bvFTD) as well as the non-fluent (nfvP-
PA), semantic (svPPA) and logopenic (lvPPA) variants of primary 
progressive aphasia. Our primary goal here was to characterize 
disease specific metabolic patterns usable in an automated, da-
ta-driven diagnostic approach to help in the early classification 
to a specific clinical diagnosis. Materials and Methods: FDG 
PET was performed in a total of 102 patients with FTLD at 10 
different German centers (bvFTD: n=55, nfvPPA: n = 19, lvPPA: 
n = 15 and svPPA: n= 13). Clinical diagnosis was confirmed by 
clinical follow-up of at least one year after the PET scan. The 
data was supplemented by a set of 24 healthy controls of similar 
age and gender from the ADNI-database. All files were spatially 
normalized and voxel-wise T-tests were performed to compare 
FTLD variants against healthy controls. Secondly, a group-wise 
scaled subprofile modelling/principal component analysis 
(SSM/PCA; according to Eidelberg et al. Trends Neurosci 2009) 
was performed to identify covariance patterns with respect to 
a sample of healthy controls. Results: Areas of strongest hy-
pometabolism in the voxel-wise T-test were bilateral frontal 
cortex for bvFTD, left temporo-parietal cortex and precuneus 
for lvPPA, temporopolar cortex (left >> right) for svPPA and left 
centro-mesial and perisylvian frontolateral cortex for nfvPPA. 
Similar regions were also identified as main components ex-
plaining a relevant amount of variance in the group-wise SSM/
PCA approach. Conclusion: Typical patterns of neurodegenera-
tion were characterized in a cohort of 109 patients with clinically 
confirmed FTLD. Group-wise combinations of the components 
identified in the SSM/PCA method seem to be suitable to char-
acterize disease specific patterns for bvFTD, lvPPA, nfvPPA and 
svPPA in an automated, data-driven approach. Once validated, 
these patterns can be used to score the respective expression 
strength in individual patients with respect to healthy controls 
and thereby assist in differential diagnosis of suspected FTLD.

OP-712
Determination of FTD Candidates in an MCI-SNAP Cohort 
by PET Amyloid and MRI Structural Analysis
E. Esteban1, C. J. Buckley1, P. Wilkens2; 1GE Healthcare, Amersham, 
UNITED KINGDOM, 2GE Healthcare, Marlborough, MA, UNITED 
STATES OF AMERICA.

Introduction: GE Healthcare conducted a 3-year outcome 
study in which 232 patients with amnestic Mild Cognitive Im-
pairment (aMCI) underwent baseline amyloid PET imaging with 
[18F]flutemetamol to determine time to conversion to demen-
tia in relation to baseline amyloid status. Conversion was de-
termined by an independent clinical adjudication committee 
(CAC) which reviewed the results of 6-monthly neuropsychiat-
ric testing for up to 36 months. While amyloid positivity was a 
significant and independent predictor of conversion, a fraction 
(23%) of the amyloid-negative subjects (suspected non-Alzhei-
mer’s pathology - SNAP) also converted in the 3-year study win-
dow. In a post hoc analysis, we determined the number of these 
amyloid negative subjects who were candidates for Frontotem-
poral Dementia (FTD) based on their right-hemisphere tempo-
ral pole to occipital lobe cortical thickness. Methods: In this 
analysis, the subjects’ [18F]flutemetamol PET Standard Uptake 
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Value Ratio (SUVRcer) was quantified using Cortex IDTM with a 
composite cortical region. The subjects were divided into amy-
loid positive and negative by the mean +2SD of age-equivalent 
healthy controls. The MRI images were analysed using Freesurf-
er v6.0 to extract the ratio between the temporal pole cortical 
thickness (T) and the lateral occipital region cortical thickness 
(O) with regions defined by the Deskian/Killiany atlas. A thresh-
old of healthy T/O ratio was obtained from the mean-2SD and 
used to classify subjects with decreased temporal pole cortical 
thickness for the commonly affected right hemisphere. Results: 

Of 232 subjects in the longitudinal aMCI study, 222 had MRIs 
suitable for analysis. Of these, 101 were amyloid positive and 
121 were negative. The amyloid negative subjects did not have 
apparent AD pathology in imaging and this group were anal-
ysed by cortical thickness analysis in Freesurfer. There were 32 
subjects who had a T/O ratio below the established threshold. 
Of these potential FTD candidates, 12 converted to dementia 
within three years. Discussion: Non-AD pathologies including 
cerebrovascular disease, α-synucleinopathy, argyrophilic grain 
disease, TDP-43 proteinopathy and primary age-related tauop-
athies are common with advancing age. However, only FTD has 
preferential decreased temporal pole cortical thickness. There-
fore, it is possible that the 32 subjects classified as below T/O 
cortical thickness threshold were subjects either with proba-
ble FTD (n= 12) or aMCI with positive FTD imaging biomarker 
(n=20).
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OP-713
Recent Publications in Bone SPECT/CT - An Overview
T. Van den Wyngaert; Antwerp University Hospital, Nuclear 
Medicine, Edegem, BELGIUM.

OP-714
Diagnostic Validity of Combined Triphase Bone 
Scintigraphy and SPECT/CT in the Diagnosis of Non-
Traumatic Osteonecrosis of Knee
B. Mangu Srinivas, M. Ponnusamy, D. Halanaik, V. S. Negi, D. 
Barathi, N. Pandit; Jawaharal Institute of Post Graduate Medical 
Education and Research, Puducherry, INDIA.

Purpose: To assess the diagnostic validity of Triphase bone 
scintigraphy and SPECT/CT (CBS) in the diagnosis of non-trau-
matic osteonecrosis of the knee in comparison with MRI. Sub-
jects and Methods: Consecutive patients who fulfilled all the 
following inclusion criteria were prospectively included in the 
study: 1) connective tissue disorders with or without the history 
of steroid or cytotoxic drug therapy; 2) clinical suspicion of os-
teonecrosis; 3) no prior history of trauma; and 4) normal radio-
graph of the knees. All patients underwent triphase bone scin-
tigraphy on Siemens Symbia T6 with 25 mCi of Tc-99m labeled 
Methylene DiPhosphonate (MDP). The protocol included flow 

and tissue phase images of bilateral knees, and whole body im-
ages during tissue and delayed phases. Regional SPECT/CT was 
acquired in delayed phase. The scans were reported by a trained 
nuclear medicine physician, who was blinded to history and MRI 
findings, as positive and negative for osteonecrosis. MRI of the 
knee region was done with a median gap of 17 days from CBS. 
MRI scans were reported by a trained Radiologist. CBS results 
were compared with MRI findings for assessment of diagnostic 
validity. The study was approved by Institute Ethics Committee. 
Results: A total of 90 knee joints in 45 patients were included for 
analysis. There were 41 females and 4 males with mean age of 
34.6 years (10.6). CBS detected osteonecrosis in 25 (27.7%) out 
of 90 knee joints whereas MRI detected osteonecrosis in 27 out 
of 90 knee joints (30%). CBS detected 8 additional sites of osteo-
necrosis in 5 patients (6 in distal tibia and 2 in the head of the 
femur). Sensitivity, Specificity and diagnostic accuracy of CBS 
were 92.6%, 95.2%, and 94.4% respectively. Positive predictive 
value (PPV) and negative predictive value(NPV) were 89.3% and 
96.77% respectively. There was good agreement between CBS 
and MRI in the detection of osteonecrosis (Cohen’s kappa coeffi-
cient - 0.86, positive and negative percent agreement - 92% and 
95% respectively). Conclusion: Combined Triphase bone scan 
and SPECT/CT (CBS) showed good performance compared to 
MRI in the detection of osteonecrosis of the knee. Since whole-
body imaging was part of the method, additional distant sites of 
osteonecrosis could be detected.

OP-715
High efficacy of skeletal SPECT/CT in detecting active pain 
generators in patients with persistent/recurrentlumbar 
pain and inconclusive conventional imaging
K. Al Riyami1, S. Vöö1, G. Gnanasegaran2, I. Pressney3, J. Bomanji1; 
1University College London Hospital, London, UNITED KINGDOM, 
2Royal Free Hospital, London, UNITED KINGDOM, 3Royal National 
Orthopaedics Hospital, London, UNITED KINGDOM.

Introduction: Despite recent advances in lumbar spine stabi-
lization surgery (LSSS), there is a high number of patients com-
plaining of persistent/recurrent lumbar pain after LSSS. Conven-
tional imaging is commonly performed in assessing potential 
lumbar pain generators, but it remains equivocal in approx-
imately 20% of cases. Purpose: The purpose of this study was 
to assess the diagnostic performance of 99mTc-HDP SPECT/CT in 
identifying potential pain generators in patients with persistent/
recurrent lumbar pain after LSSS but in which conventional di-
agnostic imaging was inconclusive. Methods: A total of 187 pa-
tients (median 56 years old, 70 male) with persistent/recurrent 
lumbar pain following LSSS who underwent 99mTc-HDP SPECT/
CT after inconclusive conventional (X-ray and/or CT) imaging 
were included in the study. Tracer uptake on SPECT/CT, as indi-
cator of ongoing osteoblastic activity, was assessed within the 
lumbar spine stabilization segment (SS) and at adjacent seg-
ments (AS); uptake intensity was graded as i) high, ≥iliac crest 
uptake, ii) mild, ≥non-diseased vertebrae but <iliac crest uptake 
or iii) negative. MRI was performed using standard protocol. as-
sessed the AS features of AS in 73 patients were correlated with 
SPECT/CT results. Results: In 160/187 (85.0%) patients, SPECT/
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CT showed positive mild-to-high avid changes within the LSSS 
region. 56.7% of patients had uptake within the SS, while 54.0% 
had abnormal activity in AS (39% high AS uptake vs. 15% mild AS 
uptake, p<0.05). Although positive SS findings were common at 
<2 years (70.3%) and decreased with time after LSSS, there were 
still 21.7% of patients with positive SS findings >6 years after sur-
gery. A high AS activity was noted in 28.4% of patients already 
<2 years post-LSSS, suggesting early/accelerated degeneration 
post-LSSS. This further increased to 60.4% after >6 years post-
LSSS (p<0.05). Positive SPECT/CT findings at SS were more fre-
quent in patients with >=3 stabilized segments (p<0.05), while 
SPECT/CT findings at the AS did not were Overall, positive SPECT/
CT guided the therapy in 64% of cases which included root in-
jections or re-do surgery at active sites and/or adjacent sites. 
Conclusion: Skeletal SPECT/CT is a sensitive diagnostic tool to 
identify osteoblastic activity which may be a pain generator in 
in patients with persistent/recurrent pain after lumbar surgery 
in which conventional imaging was inconclusive.

OP-716
Additional diagnostic value of SPECT/CT over SPECT 
in condylar hyperplasia using visual and quantitative 
analysis
K. Bayardo1,2, C. Fernández2, J. Vilar1,2, A. Masó1, F. Ferrando1, 
R. Ferrando1,2; 1Ferrari Ferrando Páez Nuclear Medicine Clinic, 
Montevideo, URUGUAY, 2Clinics Hospital, University of the Republic, 
Montevideo, URUGUAY.

Introduction: Condylar hyperplasia (HC) is characterized by ex-
aggerated and progressive unilateral (rarely bilateral) growth of 
the mandibular condyles that causes facial asymmetry, dysfunc-
tion and often pain. Diagnosis is clinical with structural imaging. 
Bone scintigraphy is the gold standard for assessing increased 
condylar activity, providing a guide for treatment. SPECT/CT 
provides anatomical information improving localization with 
possible diagnostic impact. The aim of the study is to evaluate 
the additional value of bone SPECT-CT over SPECT in the diag-
nosis of active HC using qualitative and quantitative analysis. 
Methodology: Forty-six patients (9-56 years, mean 24, 36 fe-
male) who concurred with clinical data of mandibular asymme-
try and suspicion of HC were included. Bone scintigraphy was 
performed with 99mTc-MDP with SPECT-CT of the skull in a GE 
Infinia Hawkeye 4 gamma camera. Symmetrical circular areas 
of interest (ROIs) were drawn on the condyles in SPECT images 
and elliptical ROIs oriented to the axes of the condyles in SPECT-
CT. The percentage of uptake for each condyle was quantified 
(normal value <55%). Clinical and imaging follow-up and/or his-
topathology were used as reference. Diagnostic accuracy was 
calculated for SPECT and SPECT/CT. Results: Thirty-three of the 
46 patients showed increased condylar uptake in SPECT with vi-
sual analysis and 37 with quantification (21 right condyle, 14 left 
condyle and 2 bilateral). Thirty-one were female. In SPECT-CT 27 
patients were positive in the visual analysis and 32 in the quan-
titative one. The 6 patients with positive SPECT and negative 
SPECT/CT in the visual analysis presented uptake in the tem-
poromandibular joint. Only 5 patients had surgical treatment, 
3 of them positive on SPECT (1 with HC and 2 with degenera-

tive changes) and 2 negative (1 of them with HC confirmation). 
In the other patients, the final diagnosis was based on clinical/
imaging follow-up, with HC confirmed in 28 of them. Sensitivi-
ty, specificity, PPV, NPV and accuracy for SPECT were 83%, 50%, 
76%, 62% and 72% in the visual analysis and 85%, 33%, 78%, 
44% and 72% in the quantitative analysis. Values for SPECT-CT 
were 90%, 94%, 96%, 84% and 91% in the visual analysis and 
94%, 92%, 97%, 86% and 94% in the quantitative one. Conclu-
sion: SPECT-CT images allow increasing the diagnostic accuracy 
in active HC with respect to SPECT. The impact is greater in the 
specificity due to the ability to recognize inflammatory-degen-
erative joint uptake. Quantification could further increase diag-
nostic accuracy in SPECT/CT.

OP-717
Prospective evaluation of the application of 18F-NaF PET/
CT imaging in melorheostosis
G. Z. Papadakis1,2, S. Jha3, A. H. Karantanas2,1, K. Marias1, U. Bagci4, 
T. Bhattacharyya3; 1Foundation for Research and Technology 
Hellas (FORTH), Computational Biomedicine Laboratory (CBML), 
Heraklion, GREECE, 2Faculty of Medicine, University of Crete, 
Heraklion, GREECE, 3Clinical and Investigative Orthopedics Surgery 
Unit, National Institute of Arthritis and Musculoskeletal and Skin 
Diseases, National Institutes of Health, Bethesda, MD, UNITED 
STATES OF AMERICA, 4Center for Research in Computer Vision, 
University of Central Florida, Orlando, FL, UNITED STATES OF 
AMERICA.

Purpose: Melorheostosis is a rare, benign, hyperostotic disease 
of the long bones, with no sex predilection, typically occurring 
in late childhood or early adulthood, which can lead to sub-
stantial functional morbidity, depending on the sites of involve-
ment. The typical radiographic appearance of melorheostosis 
consists of cortical and medullary hyperostosis of the affected 
bones, resembling a “dripping candle wax”, while soft-tissue 
ossifications are rare features of this uncommon disorder. Aim 
of the current study was to prospectively evaluate the efficacy 
of 18F-NaF PET/CT imaging in targeting melorheostotic lesions. 
Subjects & Methods: Thirty unrelated adults with radiograph-
ic appearance of melorheostosis were prospectively evaluated 
with whole-body 18F-NaF PET/CT studies. PET/CT scans were 
obtained after intravenous injection of 2.72-3.26 mCi of 18F-NaF 
(18F-sodium fluoride). PET images from the vertex of the skull to 
the plantar surface of the feet were acquired on dedicated PET/
CT scanners, 58 to 70 minutes after the radiotracer injection, 
while a non-contrast, low dose, non-diagnostic CT scan was 
performed for attenuation correction and co-registration pur-
poses. Results: All skeletal and extra-osseous melorheostotic 
lesions demonstrated intensely elevated 18F-NaF activity co-lo-
calizing with areas of increased attenuation on CT. In addition, 
disease-related areas with low-level increased hyperdensity on 
CT, could be confidently identified on 18F-NaF PET/CT allow-
ing the diagnosis of early-stage melorheostotic abnormalities. 
Discussion/Conclusion: 18F-NaF PET/CT is the optimal in vivo 
imaging modality for the assessment and monitoring of melor-
heostosis burden. The unique quantitative capabilities offered 
by PET-imaging, together with the detailed morphological char-
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acterization provided by the multisection CT component and 
the vastly superior resolution in comparison to conventional 
gamma camera imaging, suggest that 18F-NaF-PET/CT should 
be employed in the work-up of patients diagnosed with this 
rare bone disorder.

OP-718
Quantitative analysis of F18-FDG uptake in the shoulder 
for the diagnosis of frozen-shoulder (adhesive capsulitis)
L. D. L. Duchstein1, L. Friberg1, L. Simonsen1, M. Rindom 
Krogsgaard2; 1Bispebjerg and Frederiksberg Hospital, Dept. of 
Clinical Physiology and Nuclear Medicine, Copenhagen NV, 
DENMARK, 2Bispebjerg and Frederiksberg Hospital, Section 
for Sports Traumatology M51 (a part of IOC Research Center 
Copenhagen), Copenhagen NV, DENMARK.

Purpose: In this study we explore the benefits of F18-FDG PET/
CT as a non-invasive, diagnostic marker for the frozen shoul-
der syndrome. Frozen shoulder syndrome is characterized by 
reduced mobility and pain of the shoulder caused by inflam-
matory contracture of the joint capsule leading to a painful 
restriction of the movement. While the condition often reverts 
itself after some years, a number of patients are subjected to 
surgical treatment to accelerate recovery. Clinical diagnosis is 
based on movement restriction, but in the first phase of the 
condition movement can be normal and the condition can be 
interpreted as impingement syndrome, which does not involve 
the shoulder capsule and which is treated differently. However, 
since inflammation is present one could expect to find 18F-FDG 
accumulation in the joint during a PET/CT scan. Method: A 
blinded study was carried out where 20 patients with either fro-
zen shoulder or impingement syndrome underwent F18-FDG 
PET/CT before surgery (200MBq, 1h rest). The data was analyzed 
qualitatively by experienced nuclear medicine physicians as 
well as quantitatively by placing regions of interest (ROI) around 
both shoulders and analyzing the standard uptake values (SUV). 
The patients’ other shoulder was used for vice versa compari-
son and normalization. The analysis was done without know-
ing which clinical group the patients belonged to or the results 
of the arthroscopic viewing. Finally, results from quantification 
and visual interpretation were compared to the ‘gold standard’ 
which were the surgeons actual findings and diagnosis during 
the surgical procedure. Results: Patients with a confirmed fro-
zen shoulder show increased SUV uptake, both seen in the visual 
observation and the ROI analysis.. Both physicians’ assessments 
were in good agreement with each other with a kappa-value 
of 0.74. Comparing the PET-FDG examination with the surgical 
diagnosis, we observed a sensitivity of 85% and a specificity of 
93% for the physicians evaluation as well as 77% sensitivity and 
96% specificity for the quantitative analysis. Combining these 
two methods we gained 100% sensitivity and 92% specificity. 
Conclusion: Using a blinded study design, we have shown that 
18F-FDG PET/CT is a sensitive method for non-invasive diagno-
sis of frozen shoulder. The best results reducing the level of false 
negative is obtained by combining both a visual evaluation by 
FDG-PET trained physicians and a computer assisted determi-
nation of significantly increased SUV uptake in the shoulders ro-

tator cuff. This method is relevant in cases where there is doubt 
about the diagnosis frozen shoulder.
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E-PW001
Whole-Body 18F-FDG PET/MRI With ADC Mapping to 
Detect Malignant Transformation of Peripheral Nerve 
Sheath Tumours in Patients With Neurofibromatosis Type 1
E. Calvo-Bota1, P. Kauv1, S. Ferkal2, N. Ortonne2, L. Lerman1, M. 
Borel1, S. Hamel1, O. Zehou2, A. Luciani1, P. Wolkenstein2, J. Hodel1, 
E. Itti1; 1SyMPTOm PET/MRI platform, Henri Mondor Hospital, 
Creteil, FRANCE, 2French Reference Centre for Rare Neuromuscular 
Diseases, Henri Mondor Hospital, Creteil, FRANCE.

Purpose: To evaluate the combined diagnostic value of simul-
taneous PET/MRI imaging in patients with neurofibromatosis 
type 1 (NF1), suspect of malignant transformation. Methods: Be-
tween July 2017 and February 2018, 11 consecutive NF1 patients 
(8 women and 3 men, mean age 35.7 years, range 18 to 65) pre-
senting an “at-risk” phenotype underwent whole-body PET/MRI 
for detection of malignant transformation of peripheral nerve 
sheath tumours. PET imaging was performed 1 h after 4 MBq/
kg 18F-FDG injection with simultaneous whole-body MR diffu-
sion-weighted imaging at 3 Tesla (b = 50, 400, 800 s/mm2) on a 
Biograph mMR (Siemens, Erlangen, Germany). Metabolic metrics 
(SUVmax, MTV, TLG, tumour/liver ratio [T/L]) and tissue cellularity 
(ADCmean, ADCmin) were measured. ROC analysis was used to 
determine the optimal cut-off for these variables to distinguish 
benign from transformed lesions and Fisher’s exact test was em-
ployed to classify categorical variables. Results: A total of 20 le-
sions showed increased FDG uptake. Pathological examination 
was performed in patients who had clinical manifestations (pain, 
neurological deficit, tumour growth) or lesions with SUVmax 
>3.5. In the 14 documented lesions, pathology revealed 5 benign 
neurofibromas, 7 dysplastic neurofibromas and 2 sarcomatous 
transformations. Median SUVmax was 1.95 (range, 1.59-3.41), 
5.06 (range, 3.04-6.97) and 6.09 (range, 4.76-7.41), respectively. 
Median ADCmean was 1.93 x10-3 mm2/s (range, 1.54-2.27), 1.74 
x10-3 mm2/s (range, 1.20-1.89) and 1.44 x10-3 mm2/s (range, 0.91-
1.96), respectively. A significant negative linear relationship was 
found between SUVmax and ADCmean (y= -3.9x+10.3, R2=0.47, 
P=0.001). The optimal cut-off values for detection of malignant 
transformation were, in decreasing order of area under the ROC 
curves, a T/L ratio >1.78, SUVmax >3.41, TLG >7.73, ADCmean 
≤1.96 x10-3, MTV >19.52 cm3, mm2/s, ADCmin <1.31 x10-3 mm2/s. 
Diagnostic performances to distinguish benign neurofibromas 
from dysplastic/malignant tumours were P=0.0003 for T/L ratio, 
P=0.00007 for SUVmax, and P=0.04 for ADCmean. Conclusion: 
In this preliminary study, we confirm that intensity of 18F-FDG up-
take is predictive of malignant transformation. Whole-body MRI 
is the reference standard to identify nerve sheath tumours and 
their extent in NF1 and ADCmean characterization shows prom-

ising results to distinguish benign from dysplastic/malignant in a 
PET/MRI one-shot setting.

E-PW002
Quantitative SPECT/CT for differentiation between 
enchondroma and low grade chondrosarcoma
W. Choi1, M. Joo1, S. Na2, Y. Park1; 1St. Vincent’s Hospital, The 
Catholic University of Korea, Suwon, KOREA, REPUBLIC OF, 
2Uijeongbu St. Mary’s Hospital, The Catholic University of Korea, 
Seoul, KOREA, REPUBLIC OF.

Objective: As management and prognosis are different be-
tween enchondroma and low-grade chondrosarcoma, differ-
ential diagnosis is very important. Although various clinical and 
radiological clues have been proposed for differential diagnosis, 
it is not easy to distinguish both diagnoses, which is difficult to 
even by pathological examinations. The objective of this study 
was to evaluate the efficacy of quantitative SPECT/CT in differ-
ential diagnosis of the chondroid bone tumors in the long bone. 
Material and Methods: We retrospectively reviewed the pa-
tients with pathologically diagnosed as enchondroma or low-
grade chondrosarcoma of long bone who had SPECT/CT scan 
from July 2015 to February 2018. Maximum standard uptake 
value (SUVmax) were measured from SPECT/CT images, and 
we statistically analyzed the differences in the values between 
enchondromas and low-grade chondrosarcomas. Results: A 
total of 16 cases were investigated. There were 9 females and 
7 males. Mean ages of 8 patients with enchondromas and the 
rest of patients with low-grade chondrosarcoma were 48 and 45 
years. Median main lengths were 3.2 cm in enchondroma and 
6.15 cm in low-grade chondrosarcoma. Median follow-up peri-
od was 12 months. Mean SUVmax were 12.6 in enchondroma 
and 24.2 in low-grade chondrosarcoma. Mann-Whitney U test 
demonstrated that differences in SUVmax between enchondro-
mas and low-grade chondrosarcomas were statistically signifi-
cant (p=0.009). The area under the ROC curve for SUVmax was 
0.893 (p=0.001). Using a cut-off value of SUVmax of 16.63, the 
sensitivity and specificity were 87.5% and 100% for discriminat-
ing chondrosarcoma. Conclusion: While it is still challenging 
to distinguish enchodnroma and low-grade chondrosarcoma 
in the long bone, quantitative SPECT/CT might facilitate differ-
entiation of the diagnoses. Further studies on more cases with 
longer follow-up period should be mandatory.

E-PW003
Predicting Pathological Invasiveness in T1 Non-Small Cell 
Lung Cancer using Deep Learning Algorism on Chest CT 
and 18F-FDG PET/CT
S. Na1, Y. Ko2, S. Park3, K. Beck1, J. Choi1, J. Hong2; 1Department of 
Radiology, College of Medicine, The Catholic University of Korea, 
Seoul, KOREA, REPUBLIC OF, 2Division of Oncology, Department of 
Internal Medicine, College of Medicine, The Catholic University of 
Korea, Seoul, KOREA, REPUBLIC OF, 3Deargen Inc., Daejeon, KOREA, 
REPUBLIC OF.

Purpose: To evaluate the ability of deep learning algorithm to 
predict invasiveness of T1 stage non-small cell lung cancer (NS-
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CLC) using computed tomography (CT) and positron emission 
tomography (PET)/CT images. Methods: A total of 468 patients 
with NSCLC smaller than 3 cm, resected at our institution from 
2008 to 2015 were enrolled. NSCLCs were classified as either 
noninvasive or invasive according to the pathological reports. 
Noninvasiveness was defined as the absence of nodal involve-
ment, vascular invasion, and lymphatic invasion. Preoperative 
chest CT images were used to train and validate the deep learn-
ing algorithm. A deep 3D convolutional neural network (CNN) 
was trained using 5-fold cross-validation method. To normalize 
input data, we rescaled CT image to let one voxel size be rep-
resented as (1mm, 1mm, 1mm). Input cube size was (32mm, 
32mm, 32mm). Horizontal flip and vertical flip augmentation 
were applied and max-pooling and dropout layer were used 
to avoid overfitting. Receiver operating characteristic (ROC) 
curves and areas under the curve (AUCs), accuracy, sensitivity 
and specificity were used to assess the performance of 3D CNN. 
Maximum standardized uptake values (SUVmax) of primary 
tumors were obtained from 373 preoperative 18F-fluorodeox-
yglucose PET/CT images. We added tumor size and SUVmax 
as external features to the 3D CNN model and evaluated the 
performance of the combined model using XGBoost classifier. 
Results: 157 out of 486 samples (33.5%) were invasive. A subsa-
mple group composed of 10% of the data (32 noninvasive and 
16 invasive samples) was retained for the validation set. The 3D 
CNN showed an AUC of 0.834, 75.0% accuracy, 75.0% sensitivity, 
and 75.0% specificity. The AUC, accuracy, sensitivity, and spec-
ificity were 0.873, 83.3%, 87.5%, 81.3%, respectively, when size 
alone was added to the 3D CNN model; 0.924, 81.3%, 81.3%, 
81.3%, respectively, when SUVmax alone was added to the 3D 
CNN model. When both tumor size and SUVmax were added to 
CNN model, the AUV, accuracy, sensitivity and specificity were 
0.928, 83.3%, 87.5%, 81.3%, respectively. Conclusion: A hybrid 
CNN-XGBoost model using CT and 18F-FDG PET/CT images 
showed good diagnostic performance for the predicting patho-
logic invasiveness in patients with T1 NSCLC.

E-PW004
The Risk Factors For Occult Lymph Node Metastasis And 
Recurrence By F-18 FDG Uptake In Clinical N0 Esophageal 
Squamous Cell Carcinoma Patients
H. Kaida1, O. Shiraishi2, M. Iwama2, H. Kato2, Y. Kimura2, K. Kitajima3, 
M. Hosono1, T. Yasuda2, K. Ishii1; 1Department of Radiology, 
Kindai University Faculty of Medicine, Osakasayama City, JAPAN, 
2Department of Surgery, Kindai University Faculty of Medicine, 
Osakasayama City, JAPAN, 3Department of Radiology, Division 
of Nuclear Medicine and PET Center, Hyogo College of Medicine, 
Nishinomiya City, JAPAN.

Aim: To investigate the relationship between fluorine-18 fluo-
rodeoxyglucose (18F-FDG) uptake of primary tumor and occult 
lymph node metastasis (OLM) and recurrence in clinical N0 
esophageal squamous cell carcinoma (ESCC) patients. Materi-
als and Methods: Our study population comprised of 132 pa-
tients (109 men and 23 women) with clinically N0 ESCC based 
on CT and 18F-FDG PET/CT before operation. The median age 
was 66 (range, 50-80) years. The PET parameters of primary le-

sion (maximum standardized uptake value (SUVmax), metabol-
ic tumor volume (MTV), total lesion glycolysis (TLG), SUVpeak 
and maximum SUV corrected for lean body mass (SULmax)) 
were measured. Threshold of 40% of the maximum peak ac-
tivity within primary lesions was used to delineate the MTV. 
Patients were classified into two groups using the cutoff value, 
namely, those with low and high values of all PET parameters 
using ROC analyses. The relationship among PET parameters, 
clinicopathological variables and OLM was investigated using 
Fisher exact test, chi-square test and logistic regression analy-
ses. The Cox proportional hazard model was used to evaluate 
the effects of PET parameters and clinicopathological variables 
for relapse free survival (RFS) while adjusting for potential con-
founding factors. RFS was evaluated by Kaplan-Meier meth-
ods, and the difference in survival between subgroups was 
analyzed by log-rank test. Results: The incidence of OLM was 
43/132 (32.5%). The each optimal threshold of SUVmax, MTV, 
TLG, SUVpeak and SULmax max was 3.05, 5.52, 6.6, 2.86, and 
2.69 respectively. On univariate analysis, all PET parameters 
were associated with OLM, and multivariate logistic regression 
analyses showed that SUVmax, TLG, SUVpeak and SULmax were 
significant risk factors for OLM (SUVmax: hazard ratio (HR)=0.21, 
P=0.002, TLG: HR=3.410, P=0.006, SUVpeak: HR=3.087, P=0.01, 
SULmax: R=3.424, P=0.007), however, MTV was not. With ad-
justment for several clinicopathological variables, Cox regres-
sion analysis showed that SULmax, age, clinical stage (cStage), 
and venous invasion were significantly associated with RFS 
(SULmax; HR=3.991; P=0.032, age: HR=0.375; P=0.009, cStage: 
HR=4.536; P=0.002, venous invasion; HR=9.549, P<0.001). SU-
Vmax, SUVpeak, MTV and TLG had no significant association 
with RFS. On the Kaplan-Meier survival curves, the patients 
with SULmax≥2.69, cStage IIA and venous invasion showed 
significantly worse prognosis than those with SULmax<2.69, 
Stage I and non-venous invasion (P< 0.001 for all ). Conclusion: 
SUVmax≥3.05, TLG≥6.6, SUVpeak≥2.86 and SULmax≥2.69 may 
be significant risk factors for OLM, and SULmax≥2.69, venous 
invasion and cStage max may be significantly associated with 
RFS in clinical N0 ESCC patients.

E-PW005
The predictive value of early evaluation during 
radiotherapy with 18F-FDG PET/CT and Epstein-Barr 
virus DNA concentration for treatment outcome in 
nasopharyngeal carcinoma patients
S. Chan1, Y. Chen2, S. Ng1, K. Chang1; 1Linkou Chang Gung 
Memorial Hospital, Taoyuan, TAIWAN, 2Hualien Tzu Chi Hospital, 
Taoyuan, TAIWAN.

Aim: The prognostic value of 18F-FDG PET derived parameters 
with Epstein-Barr virus (EBV) DNA titer obtained during radio-
therapy in patients with nasopharyngeal carcinoma (NPC) has 
not been evaluated. The aim of this prospective study is to in-
vestigate the predictive value of the interim PET parameters and 
EBV DNA titer to definitive chemoradiotherapy in NPC. Materi-
als and Methods: Sixty patients with NPC were prospectively 
enrolled. Participants underwent 18F-FDG PET/CT before and 
during concurrent chemoradiotherapy (CCRT). The plasma EBV 
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DNA titer was measured along with PET/CT. Change of EBV DNA 
titer and parameters derived from PET/CT during CCRT were 
analyzed according to treatment response, recurrence-free sur-
vival (RFS), and overall survival (OS). Results: The total lesion 
glycolysis (TLG) reduction ratio during CCRT was the indepen-
dent unfavorable risk factor for treatment response (p = 0.002). 
Of the patients with a reduction ratio of TLG ≤ 0.6, 56% did not 
achieve complete remission after treatment. On multivariate 
analysis, TLG reduction ratio ≤0.6 predicted for a decreased RFS 
(p = 0.003) and a detectable EBV DNA titer during CCRT, TLG 
reduction ratio ≤0.6, and the elder age were associated with the 
poorer OS (p = 0.037, 0.009, and 0.016, respectively). A scoring 
system with a range from 0 to 2~3 was developed according to 
the 3 independent prognosticators for OS. Patients with a score 
of 1 and 2~3 had poorer survival outcome compared with those 
with a score of 0 (HR = 4.756, p = 0.074 and HR = 18.973, p = 
0.001, respectively). Conclusion: Our preliminary data indicate 
that the reduction ratio of TLG or the EBV DNA titer acquired 
during radiotherapy are early predictive biomarkers for ultimate 
response or long-term prognosis after the definitive treatment. 
These early biomarkers enable identification of patients at risk of 
treatment failure at an early time point, permitting treatment in-
dividualization and consideration of alternative strategies such 
as adjuvant therapy.

E-PW006
Whole-Body PET/MRI for Multiple Myeloma Staging: 
Impact of 18F-FDG uptake and MR Sequence Design on 
Focal Lesion and Bone Marrow Infiltration Assessment
R. Burns1, M. Tofighi1, S. Mule1, A. Monnet2, B. Emsen1, P. Zerbib1, 
N. Latouche1, S. Hamel1, A. Stemmer3, C. Haioun4, K. Belhadj4, A. 
Rahmouni1, A. Luciani1, E. Itti1; 1SyMPTOm PET/MRI platform, 
Henri Mondor Hospital, Creteil, FRANCE, 2Siemens Healthineers, 
Saint-Denis, FRANCE, 3Siemens Healthineers, Erlangen, GERMANY, 
4Lymphoid Hemopathies Unit, Henri Mondor Hospital, Creteil, 
FRANCE.

Purpose: To study the combined performance of simultane-
ous 18F-FDG PET/MRI with dedicated whole-body MR sequenc-
es for focal lesion (FL) detection and bone marrow infiltration 
(BMI) evaluation in multiple myeloma at staging. Methods: 
Between June 2017 and April 2018, 29 consecutive patients 
were referred for initial staging of a (previously untreated) 
monoclonal gammopathy. One hour after injection of 4 MBq/
kg 18F-FDG, PET/MRI acquisitions (Biograph mMR, Siemens, 
Erlangen, Germany) consisted of conventional whole-body 
T1-weighted spin-echo and T2-fat suppressed Dixon-weighted 
images (CWB-MRI), and simultaneous dedicated whole-body 
MR sequences, including multi-slice diffusion-weighted (WB-
DWI), 3D isotropic dynamic contrast-enhanced (WB-DCE) and 
3D-T1 weighted imaging combined with PET (T1-PET). MRI 
images were interpreted by 2 observers according to Salm-
on-Durie plus classification, with measurement of the ADC-
mean and mean contrast enhancement (CEmean). PET images 
were interpreted by 2 observers according to IMAJEM criteria 
(Moreau, JCO 2017) as FL (focally increased tracer uptake with-
in bones), diffuse BMI (homogeneous skeletal uptake >liver or 

heterogeneous uptake regardless of intensity) and extramed-
ullary disease (FDG-avid soft tissue uptake not contiguous to 
bones), and SUVmax was recorded. Each patient was then 
allocated a specific staging on CWB-MRI, CWB-MRI+WB-DWI, 
CWB-MRI+WB-DCE, CWB-MRI+PET, and PET/MRI. Results: PET 
diagnosed FL in 10 patients (SUVmax=6.1±4.3; range, 3.0 to 
16.6), including 4 patients with 1-4 FL, 3 with 5-20 FL and 3 
with >20 FL, and diffuse BMI in 7 patients (SUVmax=4.1±0.4; 
range, 3.7 to 5.0). Compared to CWB-MRI, PET/MRI detected 
36 additional FL among 9 patients and upstaged 8 of them; 
5 patients from MGUS to stage-I multiple myeloma, 1 from 
MGUS to stage-II, 1 from stage-I to stage-II, and 1 from stage-I 
to stage-III. Detection of additional FL did not modify staging 
in 2 patients. In addition, dedicated whole-body MR sequenc-
es significantly impacted assessment of BMI. Compared to 
CWB-MRI, WB-DWI upstaged 7 patients and downstaged 8, 
and WB-DCE upstaged 16 patients and downstaged 4. In 1 pa-
tient bone marrow was considered normal on CWB-MRI and 
WB-DWI but severe on WB-DCE and PET. Finally, we noted a 
high prevalence of associated extramedullary diseases on PET: 
multiple lymph nodes in 10 patients, 1 breast cancer, 1 cholan-
giocarcinoma, 1 colon polypus, 1 thyroid nodule and 3 abnor-
mal pituitary uptakes. Conclusion: Whole-body PET/MRI with 
dedicated MR sequences modifies initial staging of patients 
with a monoclonal gammopathy. Longitudinal follow-up will 
evaluate the prognostic value of these modifications.

E-PW007
Predicting the outcome of Peptide Receptor Radionuclide 
Therapy (PRRT) for the treatment of neuroendocrine 
tumours using PET-CT
K. Houghton, M. J. Carroll; Royal Liverpool University Hospital, 
Liverpool, UNITED KINGDOM.

Background: The use of radiolabelled peptides for the imaging 
or therapy of patients with Neuroendocrine Tumours (NET) is 
standard practice. The primary aim of this research was to see 
if there was any predictive value in the pre-therapy 68Gallium 
(68Ga)-DOTANOC PET-CT studies of NET patients that could be 
used to determine the likely outcome of 90Yittrium (90Y)-DO-
TATATE Peptide Receptor Radionuclide Therapy (PRRT). Meth-
od: Standardised Uptake Values (SUVs) of 93 spinal lesions were 
measured in the pre-therapy and post-therapy PET-CT studies 
over 38 patients. Spinal lesions were considered as they are well 
delineated in PET due to the low uptake of somatostatin recep-
tor radiotracer in healthy bone. The relationship between the 
pre-therapy SUVs (SUVmean and SUVmax) and the overall change 
in SUV between the pre-therapy and post-therapy images 
were considered using an adapted PET Response Criteria in 
Solid Tumours (PERCIST) criteria. The relationship between the 
pre-therapy splenic SUVs and the reported clinical outcomes 
were also investigated, as the spleen has a high expression of 
somatostatin receptor cells in both healthy and diseased tissue. 
Results: A Kruskal-Wallis test showed that the overall response 
of the tumour had a significant correlation with the pre-thera-
py SUVmean (p<0.001). A pairwise comparison showed that there 
was a significant difference between the lesions that demon-
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strated a complete response to treatment and the other three 
groups (partial response p=0.005, stable disease p=0.001 and 
progressive disease p<0.001). There was also a significant cor-
relation between lesion pre-therapy SUVmax and the overall re-
sponse of the lesions, and a significant correlation between the 
ratio of the SUVmean/SUVbackground and the overall response. There 
was no correlation between any of the pre-therapy SUV indica-
tors for the spleen and the overall clinical response. Discussion: 
Pre-therapy SUVs could be used to predict the response of spi-
nal lesions to PRRT, although the overall clinical response needs 
to be considered in conjunction with the response of lesions. A 
limitation of this project is the perceived loss of uptake of small-
er spine lesions due to the partial volume effect, where the 
SUVs of smaller lesions could be corrected using 68Ga recovery 
curves. This work must be extended to consider the response 
of NET lesions across other organs. The spleen SUVs were found 
not to be a good indicator of overall response, although the 
effect of partial splenectomy procedures on the SUV results is 
unknown.

E-PW008
Use Of 223Ra-dichloride In Mcrpc Patients At The Early 
Onset Of Castration Resistance: Is Early Introduction 
Useful? 
V. Frantellizzi, M. S. De Feo, J. Lazri, L. Cosma, G. De Vincentis; 
Sapienza University of Rome, Rome, ITALY.

Purpose: To date there is no precise indication for the best tim-
ing to use 223Ra-dichloride in mCRPC patients compared to oth-
er chemotherapeutic or biological lines. Purpose of this study 
is to evaluate mCRPC patients treated at the early onset of cas-
tration resistance with 223Ra-dichloride without other previous 
treatment. Materials and Methods: 223Ra-dichloride (55KBq/Kg 
Iq4w) was administered to 149 consecutive mCRPC symptom-
atic patients in our Nuclear Medicine Unit in 28 months. Among 
these patients, 36 received 223Ra as first line treatment, at the 
time of assessment of castration resistance. Some Baseline and 
“At the End of 223Ra treatment” (ATE) values were recorded: 
PSA, tALP, Complete blood counts. Pain response during treat-
ment was assessed by the Brief Pain Inventory Numeric Rating 
Scale (BPI 0-10 Scale) and Narcotic Score (NS)(considering med-
ication type and medication frequency). Moreover, follow-up 
time, age, Gleason, BMI and ECOG Performance Status were 
analyzed. Results: 36 patients (mean age 74 years) treated at 
the early onset of castration resistance with 223Ra-dichloride, re-
ceived 189 223Ra cycles. Among these patients, 6 pts were still 
receiving 223Ra therapy at the time of analysis. Therefore, we 
evaluated 30 pts: 23 (76.6%) completed the 6 scheduled ad-
ministrations, 7 patients (23.4%) discontinued 223Ra treatment 
for death or progression disease. The mean follow-up time was 
13.9 months (2-31 months) from the start of 223Ra therapy. The 
Gleason mean value was 8 (7-10) and ECOG PS was 0 in 14 pts, 
1 in 15 pts and 2 in 1 pt. Mean BMI was 26.8. Baseline PSA mean 
value was 109.2 ng/ml (0.5-384.7) while ATE PSA mean value 
was 76.97 ng/ml (0.02-335). Baseline tALP mean value was 
309.9 U/l (57-1219) whereas ATE tALP mean value was 127.3 U/l 
(43-391). Furthermore, Baseline Hemoglobin mean value was 

12.53 g/dl (10.3-14.6) instead ATE Hemoglobin mean value was 
11.8 g/dl (9.2-14.3). Finally, Baseline Platelets mean value was 
225 x103/ml (110-345) while ATE Platelets mean value was 199.7 
x103/ml (99-287). Patients had a Baseline BPI mean value of 4.9 
(2-10) with mean NS of 3.2 (0-21), while at ATE BPI mean value 
was 3.6 (0-9) with mean NS of 2.4 (0-16). Conclusion: In pa-
tients treated at the early onset of castration resistance, 223Ra-di-
chloride therapy proved to be effective, preserving bone mar-
row reserve. In addition, both PSA and tALP decreased as well 
as pain. Using 223Ra-dichloride as first line therapy in mCRPC 
patients with only bone metastases, could represent a useful 
medical choice.

E-PW009
The Value of Repeated PET/CT Imaging and Quantitative 
analysis to define true progression and improve response 
assessment during Nivolumab treatment: preliminary 
results from a retrospective, single centre study
J. J. Morigi1, S. Rajadurai2, J. Ferdinandus3, J. Welch1, K. Pathmaraj1, 
A. Poon1, S. Berlangieri1, S. T. Lee1, A. M. Scott1; 1Department of 
Molecular Imaging and Therapy, Austin Health, Melbourne, 
AUSTRALIA, 2Department of Radiology, Austin Health, Melbourne, 
AUSTRALIA, 3Department of Nuclear Medicine, University Hospital 
Bonn, Bonn, GERMANY.

Aim: Nivolumab is an immune checkpoint inhibitor used for 
cancer treatment. However, Response assessment (RA) by 
means of PET/CT remains challenging, as available criteria are 
not yet harmonised in clinical practice. We retrospectively in-
vestigated the role of repeated PET/CT and quantitative anal-
ysis in patients(pts) on Nivolumab treatment referred for RA. 
Methods: Pts referred for RA during Nivolumab treatment 
(September2015-May2018) were evaluated. Inclusion Criteria 
were a pre Nivolumab PET/CT(S0) and 2 PET/CT(S1-S2) within 
first 12 cycles of treatment(CYN). Response was initially defined 
qualitatively by experienced Nuclear medicine physicians: Dis-
ease-Progression(DP), Stable-Disease(SD), Partial-Metabolic-Re-
sponse(PR), Complete-Metabolic-Response(CR). The Volume 
and SUVmax variations of the most intensely FDG avid malig-
nant lesion (XLesion) at S0 were recorded. Volume reduction >= 
25% was recorded as volumetric response, SUVmax reduction 
>= 25% was recorded as SUV response. Validation of results, 
when available, was obtained by means of follow-up PET/CT 
scans (FUS). Results: Overall, 40pts were included(range 26-83, 
median 60) for a total of 221 PET/CT scans. Primary malignancy 
was Lung (24/40 pts), Melanoma (10/40 pts), Lymphoma (6/40 
pts). S1 scans (S0-S1 mean interval: 3.4 CYN. Range: 1-8 CYN) 
demonstrated DP in 9/40pts, SD in 6/40pts, PR in 23/40pts, CR 
in 2/40pts. SUV response of XLesion was associated with PR-CR 
pts (p <0.01) and occurred in 16/40pts. Volumetric response was 
associated with PR-CR (p <0.01) and occurred in 17/40pts. In-
flammatory findings on S1 were identified in 25/40pts. S2 scans 
(S0-S2 mean interval: 6.6 CYN. Range: 3-11 CYN) demonstrated 
DP in 8/40pts, SD in 6/40pts, PR in 20/40pts, CR in 6/40pts. SUV 
response of XLesion was associated with PR-CR pts (p=0.01) and 
occurred in 30/40pts. Volumetric response was not associated 
with PR-CR (p=0.4) and occurred in 27/40pts. Inflammatory 
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findings on S1 were identified in 25/40pts. FUS was available in 
30pts (mean follow up 14 months). Tumor Control (CMR, SD or 
PR) on FUS was achieved in 21/30pts(70%). FUS demonstrated 
DP in 7/30pts, SD in 2/30pts, PR in 5/30pts, CMR in 14/30pts, 
Immune-related Progression in 2/30pts. S1 and S2 were concor-
dant in 18/30pts, discordant in 12/30pts. Compared to FUS, S1 
mis-interpreted response with a higher rate (12/30,40%) than S2 
(3/30,10%)(p = 0.015). Five pts had pseudo-progression in S1, 
then corrected by FUS. Conclusion: Qualitative analysis iden-
tified tumour response with good accuracy, however quantita-
tive analysis may prove beneficial to Response assessment. Re-
peated follow up PET/CT scans are useful to improve accuracy 
in identifying patterns of progression or response in patients 
being treated with Nivolumab.

E-PW010
Prediction of Immune-Checkpoint-Inhibitor therapy 
effectiveness by evaluation of bone marrow activity 
modifications: an FDG-PET/CT Study
F. Fiz1, J. Schwenck1, B. Schörg2, A. Forschner3, T. Eigentler3, B. 
Weide3, C. Garbe3, M. Röcken3, C. Pfannenberg4, B. Pichler2, M. 
Kneilling2, C. Campi5, M. Piana6, G. Sambuceti7, C. la Fougère1; 
1Uni-Klinikum Tübingen - Nuclear Medicine Dept., Tübingen, 
GERMANY, 2Uni-Klinikum Tübingen - Preclinical and MI Lab, 
Tübingen, GERMANY, 3Uni-Klinikum Tübingen - Dermatology Dept., 
Tübingen, GERMANY, 4Uni-Klinikum Tübingen - Dept. of Radiology, 
Tübingen, GERMANY, 5National Council of Research - SPIN, Genoa, 
ITALY, 6University of Genoa - Dept. of Mathematics, Genoa, ITALY, 
7University of Genoa - Nuclear Medicine Unit, Genoa, ITALY.

Background: Immune-checkpoint-inhibitor therapy (ICIT) is a 
very promising approach in patients with metastatic melano-
ma. However, up to 60% of patients fail to respond to this treat-
ment. Higher lymphocytes counts have been linked to longer 
survival. As the production of blood elements is connected to 
the bone marrow function, we planned this study to analyze 
bone marrow glucose metabolism on 18F-FDG-PET/CT (PET/
CT) images. Methods: 30 patients with metastatic melanoma 
were retrospectively recruited. Each patient underwent a PET/
CT before the ICIT start (PET1) and a second PET/CT after 4 ICIT 
cycles (PET2). 15 of those were responders and 15 non-respond-
ers, according to PERCIST criteria. In each patient, a computa-
tional software was employed to segment the bone spongiosa 
in the CT images automatically; mean FDG uptake was analyzed 
on the corresponding area on the co-registered PET images. 
Uptake was then normalized for background activity, to obtain 
a target-to-background ratio (TBR). Results: Responders had 
a higher TBR in the baseline PET when compared to non-re-
sponders (1.68±0.62 vs. 1.16±0.37, p<0.01). Moreover, respond-
ers showed an increase in TBR after the 4 ICIT cycles (mean 
TBR increase: 0.4±0.44, p<0.001 vs. baseline). This increase was 
particularly pronounced when considering axial skeleton only 
(p<0.001). Conversely, non-responders didn’t show any varia-
tion. Conclusion: These data suggest that a valid bone marrow 
function is required for ICIT effectiveness. Computational analy-
sis of PET/CT data might help in identifying the best candidates 
for ICIT.
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E-PW011
Determining the Effect of Androgen Deprivation Therapy 
(ADT) on Prostate Specific Membrane Antigen (PSMA) 
Expression Levels in Patient-Derived Xenografts Using 
PSMA PET agent [18]F-DCFPyL
J. Roy1, F. Basuli2, M. R. Williams1, K. Wong1, A. T. Ton1, A. Opina2, 
M. White3, K. H. Jansson3, F. I. Lin1, K. Kelly3, P. Choyke1, E. Jagoda1; 
1Molecular Imaging Program, National Cancer Institute, Bethesda, 
MD, UNITED STATES OF AMERICA, 2Imaging Probe Development 
Center, National Heart, Lung, and Blood Institute, Bethesda, MD, 
UNITED STATES OF AMERICA, 3Laboratory of Genitourinary Cancer 
Pathogenesis, National Cancer Institute, Bethesda, MD, UNITED 
STATES OF AMERICA.

Introduction: Prostate specific membrane antigen (PSMA) is 
overexpressed in nearly all prostate cancers (PCa). PSMA PET 
imaging has shown differential uptake pattern in response to 
androgen-deprivation therapy (ADT). ADT is the first line of ther-
apy for most PCa and a robust information on the relationship 
between PSMA and ADT can be helpful to extrapolate more 
reliable information from PSMA-PET scans. The purpose of this 
work is to evaluate the effect of ADT on PSMA expression by 
using 18F-DCFPyl (FDC) a PSMA-PET agent to image genomi-
cally characterized patient-derived xenograft (PDX) models Lu-
CAP167 (castrate resistant, CR) and LuCAP136 (castrate sensitive, 
CS). These PDX models represent the heterogeneity of human 
PCa and therefore the results obtained with these models will 
provide more reliable and clinically translatable information in 
comparison to using conventional cancer cell lines. Methods: 
FDC was synthesized by coupling DCFPyL with 2,3,5,6-tetrafluo-
rophenyl-6-[18F]fluoronicotinate. Control and ADT treated PDXs 
(degarelix, 25mg/Kg, s.c) were imaged 1h post-injection of FDC 
(100 µCi, i.v) at baseline (0 day), day 7, 14, and 21. Post-ADT cal-
iper measurements of the tumor were performed on the same 
schedule. At day 21 biodistribution [%injected dose/g (%ID/g)] 
was performed following imaging with FDC. Tumors were also 
histologically analyzed (H & E, PSMA, and AR). Results and Dis-
cussion: Difference in the growth rate between the control and 
treated LuCAP136 tumors were observed but no difference in 
the uptake (%ID/g) of FDC between the two groups were ob-
served at Day 21. The tumor:blood(T:B) ratios further confirmed 
no changes in PSMA levels between the two groups. LuCAP167 
treated mice showed a 33% decrease in tumor uptake (%ID/g) 
when compared to control tumors at Day 21. Similarly, the Lu-
CAP167 treated group showed ~ 2-fold decrease in T:B com-
pared to the control group indicating a decrease in PSMA. Al-
though both LuCAP136 and 167 were androgen positive but 
the ADT had a different effect on PSMA levels in these tumor 
types. Since the PDX tumor models are well characterized, a 
deeper analysis might provide further information that results in 
varying PSMA levels post-ADT. Conclusion: The results indicate 
that PSMA expression in PCa may be either modified or remain 
unaltered post-ADT and change in PSMA may serve as an indi-
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cator of PCa progressiveness. Additional studies using other PDX 
models will help establish a better understanding of the correla-
tion between PSMA expression and response to ADT.

E-PW012
Prostate cancer bone metastasis model for preclinical 
evaluation of radiotherapeutics
T. E. Kähkönen, J. Bernoulli, J. H. E. Mäki-Jouppila, J. M. Halleen, M. I. 
Suominen; Pharmatest Services, Turku, FINLAND.

Bone metastases cause high mortality in bone metastatic cas-
tration-resistant prostate cancer (mCRCP) patients. Several tar-
geted radionuclide and combination treatments for prostate 
cancer are in development after approval of radium-223 dichlo-
ride (Xofigo®) for the treatment of mCRPC. The aim of the study 
was to evaluate the growth of LNCaP human prostate cancer 
cells in bone of NMRI nude mice in order to widen the range 
of drug candidates that can be tested in this model. Previously 
used NOD.scid mice have a defect in the DNA damage repair 
system that sensitizes them to radiation and DNA damage re-
pair inhibitors. Male NMRI nude mice (Janvier, France) aged 6-8 
weeks were inoculated with 2x106 LNCaP cells (ATCC, VA, USA) 
into the tibia, modeling tumor growth in bone. The mice were 
randomized to treatment groups based on serum prostate spe-
cific antigen (PSA) levels and cancer-induced changes in bone 
(bone lesions) evaluated by X-ray imaging at 6 weeks after inoc-
ulation of cancer cells. The mice were treated intravenously with 
300 kBq/kg of radium-223 dichloride (Ra-223 dichloride, Oak 
Ridge National Laboratory, TN, USA) or citrate buffer at 6 and 10 
weeks. During the study, the tumor growth was followed by PSA 
and the bone formation marker serum PINP measurements, and 
X-ray imaging. The study was terminated 12 weeks after inocu-
lation of the cancer cells. Bone volume was analyzed ex vivo by 
micro-computed tomography (µCT) and tumor and bone areas 
were evaluated by histology. Ra-223 dichloride was well tolerat-
ed in NMRI nude mice. A tumor take rate of 50% was observed 
at 6 weeks based on evaluation of PSA and bone lesions. The 
LNCaP tumors induced osteoblastic-mixed bone lesions and 
Ra-223 dichloride reduced the progression of these lesions and 
decreased serum PSA levels. The µCT imaging showed better 
preserved bone architecture and decreased serum PINP levels. 
Histological evaluation showed increased fibrotic areas and 
changes in tumor cell morphology in Ra-223 dichloride treated 
mice. Based on histological evaluation about 50% of Ra-223 di-
chloride treated mice were tumor free at the end of the study. 
In conclusion, NMRI nude mice can be used in the prostate can-
cer bone metastasis model utilizing LNCaP cells. This model is 
of high importance when assessing efficacy of different radio-
therapeutics as mono- or combination treatments against bone 
metastases. Ra-223 dichloride was successfully validated as a 
standard-of-care reference compound.

E-PW013
Peripheral ganglia of the rat: A tumor-free model to 
evaluate PSMA-specific PET-tracers
H. Endepols1,2,3, A. Morgenroth4, B. D. Zlatopolskiy1,3, P. Krapf3, 
S. Muñoz Vásquez2, A. Drzezga2, R. Richarz1, B. Neumaier1,3, 

F. Mottaghy4; 1Institute of Radiochemistry and Experimental 
Molecular Imaging, Köln, GERMANY, 2Department of Nuclear 
Medicine, University Hospital of Cologne, Köln, GERMANY, 3Institute 
for Neuroscience and Medicine (INM-5), Forschungszentrum Jülich, 
Jülich, GERMANY, 4Department of Nuclear Medicine, University 
Hospital RWTH Aachen, Aachen, GERMANY.

Aim: Prostate-specific membrane antigen (PSMA) is highly 
expressed in prostate carcinoma (PCa) cells and represents 
an excellent target for imaging. PSMA-specific PET ligands are 
usually evaluated in tumor xenograft mouse models. Disad-
vantages of this approach are immunodeficiency of the mice, 
erratic tumor growth and inhomogeneous PSMA expression. 
Moreover, the binding properties are strongly affected by tu-
mor size due to the hindered intratumoral tracer distribution. 
The aim of this study was to develop a tumor-free model using 
the peripheral ganglia of the rat as PSMA expressing tissues for 
the evaluation of PSMA-specific PET tracers. Methods: Healthy 
male rats were injected i.v. with different PSMA-selective trac-
ers: [18F]DCFPyL (14-71 MBq; n=6), [18F]DCFPyL (23-64 MBq) + 
PSMA inhibitor 2-PMPA (23 mg/kg; n=3), [Al18F]PSMA-HBED-CC 
(25-54 MBq; n=3) and [68Ga]PSMA-HBED-CC (13-51 MBq; n=3). 
Rats were measured in a Focus 220 or Inveon PET/CT scanner 
60-120 min p.i. In addition, dorsal root ganglia were histologi-
cally examined using immunostaining with an antibody against 
PSMA (YPSMA-1, Abcam). Results: [18F]DCFPyL accumulated in 
all peripheral ganglia (trigeminal ganglion, sympathetic ganglia, 
dorsal root ganglia). The sympathetic superior cervical ganglion 
(SCG) was used as a reference structure sufficiently remote from 
bones, which highly accumulate [18F]F-produced in case of trac-
er defluorination. Background was measured dorsal from the 
cervical spine. Mean [18F]DCFPyL uptake in SCG was 20.2 ±5.8 
%ID with a signal-to-noise ratio of 6.7±2.6. Bone uptake was low 
(12.4 ± 4.3 %ID). When the PSMA-inhibitor 2-PMPA was co-in-
jected, mean SCG uptake was significantly reduced to 4.6 ± 1.8 
%ID. [68Ga]PSMA-HBED-CC showed a significantly higher uptake 
in the SCG (41.0 ± 3.4 %ID), a slightly lower signal-to-noise ratio 
(4.5 ± 0.1) and comparable bone uptake (18.5 ± 0.6 %ID). Due to 
the high β+energy of 68Ga, the images appeared slightly blurry. 
For [Al18F]PSMA-HBED-CC, the mean SCG signal was significant-
ly higher compared to [18F]DCFPyL (36.8 ± 9.5 %ID); signal-to-
noise ratio was 4.5 ± 0.1 %ID. Unfortunately, this tracer suffered 
from fast defluorination in vivo as indicated by considerable 
radioactivity uptake in bones (122.8 ± 50.2 %ID). Immunohis-
tochemistry confirmed high PSMA expression in the peripheral 
ganglia, which was restricted to satellite glial cells. Conclusion: 
In this study the suitability of tracer uptake in peripheral gan-
glia of healthy rats for the evaluation of PSMA-selective ligands 
was demonstrated. This peripheral ganglia rat model is highly 
advantageous owing to its low price, constant availability and 
compliance with the 3R-principles (replacement, reduction, re-
finement) of animal welfare.

E-PW014
Tumor models for PET-imaging of prostate and breast 
cancer targeting prostate-specific membrane antigen 
(PSMA) and gastrin-releasing peptide receptor (GRPr)
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C. Liolios1, M. Roscher1, C. Patsis2, U. Bauder-Wüst1, M. Eder3, K. 
Kopka1; 1Div. of Radiopharmaceutical Chemistry, DKFZ (Deutsches 
Krebsforschungszentrum), Heidelberg, GERMANY, 2Dep. of Cell 
Plasticity and Epigenetic Remodeling; Dep. of Translational 
Oncology, DKFZ (Deutsches Krebsforschungszentrum), Heidelberg, 
GERMANY, 3Dep. of Nuclear Medicine, Faculty of Medicine, Medical 
Center − University of Freiburg, Freiburg, GERMANY.

Introduction: PSMA and GRPr are considered attractive tar-
gets for imaging and therapy of prostate cancer (PC) due to 
their high expression on the surface of cancer cells. GRPr has 
been also been suggested for imaging breast cancer (BC), while 
on the contrary BC is considered negative for PSMA. The che-
lator N,N’-bis[2-hydroxy-5-(carboxyethyl)benzyl]ethylenedi-
amine-N,N’-diacetic acid (HBED-CC), was linked to H2N-Lys(Ahx)-
NH-CO-NH-Glu, 68Ga-1 (68Ga-PSMA-11) and a GRPr antagonist, 
H2N-4-amino-1-carboxymethyl piperidine-[(R)-Phe6, Sta13]BN(6-
14), 68Ga-21,2. Both tracers were in vitro tested in PC: PC-3, LN-
CaP, in BC: T47D, MDA-MB-231 and in the PSMA-transduced and 
PSMA-overexpressing PC-3+, T47D+and MDA-MB-231+ cell lines. 
In addition, a GRPr probe for fluorescence-based flow cytometry 
(FACS), 3, was synthesized by the replacement of HBED-CC with 
Alkyne-BDP-FL (Jena Bioscience®). Methods: PSMA was overex-
pressed in PC-3, T47D and MDA-MB-231 cell lines by means of 
lentiviral transduction which was subsequently confirmed by 
western blot analysis in the respective cell lysates. 1 and 2 were 
synthesized, radiolabeled (68Ga-1 and 68Ga-2) and tested for total 
cell bound radioactivity over time (0-90 min) according to pub-
lished methods1-3. FACS analysis with 3 was also performed on 
T47D+ (PSMA+), T47DMock (vector only) and T47D (wild type) cell 
lines. Results: After 45 min of incubation time maximum cell 
binding of 68Ga-1 and 68Ga-2 (PSMA and GRPr specific, respec-
tively) was achieved. PSMA transduction increased the amount 
of total cell-bound 68Ga-1 and 68Ga-2 in all cell lines tested. More 
specifically in comparison to the control cells 68Ga-1 was 100x 
higher in MDA-MB-231+, 10x in PC-3+and 4x in T47D+. Resulting 
cell-bound radioactivities were approximately 80 %, 13 % and 
2.5 % of total added, respectively. For PSMA control LNCaP cells 
it was 66 %. Surprisingly, PSMA transduction also increased the 
binding of the GRPr ligand, thus bound 68Ga-2 was 2x higher 
than the controls for MDA-MB-231+, PC-3+and T47D+. Resulting 
cell-bound radioactivities were 3 %, 30 % and 9 % respectively. 
These observations have been also confirmed by FACS using 
3 in T47D and T47D+. Conclusion: The amount of cell-bound 
ligands 68Ga-1 (PSMA) and [68Ga]2 (GRPr) was increased after 
transduction of PSMA in all PC and BC cell lines studied, indi-
cating a possible interaction between the two receptors. Such 
interactions between GRPr and PSMA would be of high impact 
for the future development of novel radiopharmaceutical treat-
ment strategies addressing tumor heterogeneity. Further stud-
ies are currently underway to prove this hypothesis. 1Eder M, et 
al.Eur.J.Nucl.Med.Mol.Imaging.(2008).35(10):1878-1886 2Liolios 
C, et al.J.Med.Chem.(2018).61(5):2062-2074 3Liolios C; et al.Bio-
conjug.Chem.(2016).27(3):737-751

E-PW015
Specific Modulation of radioactive uptake of PSMA-based 

tracers in prostate carcinoma by androgen receptor 
inhibitors
C. S. Mathy, S. Kürpig, N. Veit, R. Probstmeier, M. Essler, R. 
A. Bundschuh; Klinik und Poliklinik für Nuklearmedizin, 
Universitätsklinikum Bonn, Bonn, GERMANY.

Introduction/Purpose: In the last few years radioligands, tar-
geting the Prostate-specific-membrane-antigen (PSMA), be-
come more important in treatment and diagnosis of prostate 
carcinomas. The eligible group of patients is at the same time 
commonly treated with androgen receptor inhibitors such as 
abiraterone, therefore understanding of the mutual influences 
is of high importance. The aim of the study is to investigate the 
effects of abiraterone and VPC-13566, which targets the bind-
ing function 3 of the androgen receptor, on the uptake of [68Ga]
Ga-PSMA-11 and the cell growth within LnCaP-cells. Methods: 
LnCaP-cells were seeded 98 hours before starting the experi-
ment in fibronectin-coated plates. The hormone addition was 
started 72 hours respectively 48 hours before with abiraterone 
(10µM) and VPC-13566 (10 and 15µM). At the beginning the 
cells were incubated for 90 minutes at 37°C with [68Ga]Ga-PS-
MA-11 (final activity 370kBq/mL). After incubation, uptake was 
terminated by ice-cold PBS, followed by washing twice with 
PBS. The remained cells were dissoluted twice with an ice-cold 
solution of 2%-Triton dissolved in PBS. Both fractions treated 
with Triton were collected and the radioactivity measured with 
the help of a gamma counter. To determine the effects on the 
cell growth, further cells were seeded, treated in the same way, 
but instead of incubating with the radioligand, labeled with 
DAPI. Cell count ratios were calculated from the different flu-
orescent emission intensities. Results: The results indicate for 
VPC-13566 a significant decline of the uptake of [68Ga]Ga-PS-
MA-11 in LnCaP-cells for all utilized concentrations and incuba-
tion times. Compared to the untreated LnCaP-cells the uptake 
decreased about 40%±10% for a final VPC-13566-concentra-
tion of 10µM and an incubation period of 48 hours. This effect 
becomes stronger for longer time scales of incubation and 
higher concentrations. The trend of the uptake shift through 
the influence of VPC-13566 remains unchanged after having 
included the cell ratios of the treated cells compared to the 
untreated ones in the calculation. In case of abiraterone a de-
cline of the uptake for the final concentration of 10µM could be 
observed as well. Conclusion: This preliminary study shows for 
the LnCaP-cell-line a dependence of the uptake of [68Ga]Ga-PS-
MA-11 and the cell growth on the presence of abiraterone or 
VPC-13566. Therefore, an improvement of the coordination 
of 68Ga-PSMA-PET-diagnostics, anti-androgen therapies and 
177Lu-PSMA-treatment seems to be necessary. However, further 
experiments and studies, especially in vivo, are required to con-
firm this initial findings.

E-PW016
Preclinical evaluation of PSMA specific tracers using 
autoradiography and uptake analysis
E. A. M. Ruigrok, S. U. Dalm, E. de Blois, J. Veldhoven-Zweistra, 
W. M. van Weerden, M. de Jong, J. Nonnekens; Erasmus Medical 
Center, Rotterdam, NETHERLANDS.
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Introduction: Prostate specific membrane antigen (PSMA) is 
(over)expressed in 90-100% of prostate cancer (PCa) cases and 
its expression is highly correlated with disease progression. This 
makes PSMA an excellent target for PCa imaging and therapy, 
using PSMA-targeting radiotracers. Today, various PSMA specific 
tracers, including the small molecule inhibitors PSMA-617 and 
PSMA-I&T, are being used successfully for PCa imaging and ther-
apy. However, since PSMA is not solely expressed in PCa, ther-
apeutic use requires careful evaluation of efficacy combined 
with maximal protection of PSMA-expressing organs. The aim 
of this study is to compare the binding affinity and binding of 
PSMA-617, PSMA-I&T and JVZ-007 for human tumor-, salivary 
gland- and renal tissue using in vitro autoradiography and up-
take experiments in various models. Materials and Methods: 
To determine IC50 values, LNCaP cells were incubated with 
177Lu-labeled tracers (PSMA-617, PSMA-I&T and nanobody JVZ-
007) with or without an excess of unlabeled PSMA-617, where-
after the membrane-bound and the internalized fractions were 
measured. Furthermore, cryosections of different PSMA-positive 
patient derived xenografts were incubated with 177Lu-labeled 
PSMA-tracers together with increasing concentrations of unla-
beled PSMA-617. Additionally, cryosections of healthy human 
salivary gland and renal tissue were incubated with 177Lu-la-
beled PSMA-tracers with or without an excess of the same un-
labeled tracer. Results: Autoradiography blocking experiments 
revealed an IC50 value of 2.64E-9M and 2.69E-9M for PSMA-617 
when blocking 177Lu-PSMA-617 or 177Lu-PSMA-I&T, respectively. 
This indicates a similar binding affinity of these radiotracers. JVZ-
007 could not be blocked by PSMA-617, which was confirmed 
in in vitro uptake studies. These results suggest that JVZ-007 
binds to a different epitope of the molecule than PSMA-617 
and PSMA-I&T. Furthermore, autoradiography experiments on 
various PSMA-positive xenografts resulted in similar binding of 
PSMA-617 and PSMA I&T, 6.4-7.6% and 7.19-9.49% respectively. 
JVZ-007 on the other hand showed a clearly lower binding of 
0.047-0.23%. Autoradiography on kidney and salivary gland tis-
sue revealed a tumor/kidney and a high tumor/salivary gland 
ratio of 27.03 and 23.68 for JVZ-007, as compared to 3.18 and 
4.10 for PSMA-617, and 2.65 and 4.92 for PSMA-I&T, indicating 
that JVZ-007 is highly tumor specific. Conclusion: Our results 
show that small molecule inhibitors PSMA-617 and PSMA-I&T 
had similar binding characteristics, while the PSMA nanobody 
JVZ-007 had a significantly lower binding. This novel nanobody 
also showed a clearly lower binding to kidney and salivary gland 
tissue compared to PSMA-617 and PSMA-I&T. This observation 
may have major implications for the toxicity of PSMA-targeted 
radionuclide therapy and requires further investigation.

E-PW017
Automated synthesis of [68Ga]Ga-PSMA HBED for 
compassionate use in France : Experience in Centre Jean 
Perrin Cancer institute
S. Schvertz1, P. Courault1, H. NICOLAS2, A. Kelly1, P. Auzeloux3, M. 
Galmier3, S. Tarrit3, F. Cachin3, S. Levesque1, M. Tempier1; 1CRLCC 
Jean PERRIN, Clermont Ferrand, FRANCE, 2CRLCC Jean PERRIN, 
CLERMONT FERRAND, FRANCE, 3UMR 1240 IMoST UCA/INSERM, 
Clermont Ferrand, FRANCE.

Purpose/Introduction: The Prostate Specific Membrane 
Antigen (PSMA) inhibitor conjugated with the HBED-CC (PS-
MA-HBED) chelating agent has been developed for radiolabel-
ling with gallium-68, a positron-emitting isotope (T½=68 min). 
This [68Ga]Ga-PSMA radiopharmaceutical allows PET-CT imag-
ing of prostate carcinoma cells with overexpression of PSMA. In 
France, compassionate use of PSMA-HBED is allowed by current 
regulations since 2016 but subject to a specific authorization by 
National Health Authority (ANSM) for small-scale preparations 
of radiopharmaceuticals, requiring submission and expertise of 
a product dossier. Subjects & Methods: The manufacture of 
[68Ga]Ga-PSMA was performed in an automated synthesis mod-
ule miniAIO (TRASIS). The gallium-68 generator (GalliaPharm®, 
Eckert&Ziegler) is eluted with 5 mL of 0.1 M HCl solution and 
the eluate is directly collected into the reaction vial previously 
loaded with 10 µg of PSMA-HBED dissolved in 1 mL of acetate 
buffer 0.7 N. The reaction takes place at 120 °C for 2 min, then 
95°C for 5 min. After labelling, [68Ga]Ga-PSMA was retained on 
a HLB purification cartridge and rinsed with saline. Desorption 
of [68Ga]Ga-PSMA is achieved by washing with ethanol followed 
by saline. The final product is formulated for intravenous injec-
tion by passing through a 0.22 µm sterilizing filter. All criteria 
affecting synthesis yield were evaluated. Radiochemical puri-
ty of final product was performed using validated radio-HPLC 
method and must be higher than 95%. Finally, the stability of 
[68Ga]Ga-PSMA was studied over a period of three hours. Re-
sults: 26 runs of [68Ga]Ga-PSMA synthesis were carried out over 
a period of 6 month: 9 performed for the validation process in 
order to complete the product dossier intended to ANSM and 
17 for routine clinical use after the agreement was delivered. 
Mean complexation yield was 86 % decay corrected. The mean 
percentage of activity in the waste vial and cartridge were 5.8% 
and 3.6% respectively. Total synthesis time was approximatively 
15 minutes and the radio-HPLC method allows a short time of 
analysis (rt=4.6±0.5 min) compatible with the clinical use. The ra-
diochemical yields were greater than 99%. [68Ga]Ga-PSMA solu-
tion is stable at least for 3 hours after manufacturing without 
decrease of the radiochemical purity. Discussion/Conclusion: 
Trasis method of production of [68Ga]Ga-PSMA was adapted 
with success in our Radiopharmacy with a reliable synthesis 
process. In France, this compassionate use of [68Ga]Ga-PSMA is 
actually the only opportunity to access this radiotracer for pa-
tients with prostate carcinoma.

E-PW018
Production of 68Ga-PSMA-HBED-CC for clinical use: 
synthesis module vs kit
F. Lodi1, L. Mora1, C. Malizia1, V. Cabitza1, F. Zagni2, G. Cicoria2, 
V. Cervati1, M. Marengo2, S. Fanti1; 1Nuclear Medicine Dept., PET 
Radiopharmacy, Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, ITALY, 2Nuclear Medicine Dept., Medical Physics, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim: 68Ga-PSMA-HBED-CC is an urea-based inhibitor of PSMA 
employed as PET radiopharmaceutical in the staging of pros-
tate cancer. Production of this radiopharmaceutical is general-
ly performed by using automated synthesis module. Recently, 
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a kit for 68Ga-PSMA-HBED-CC production was introduced and 
commercially available. Aim of this work was to compare the 
production of 68Ga-PSMA-HBED-CC performed with synthesis 
module to kit based production. Subjects and Methods: 68Ga-
PSMA-HBED-CC production was performed in a synthesis mod-
ule equipped with single-use cassettes (Modular-Lab Pharm 
Tracer, Eckert & Ziegler) using the eluate of GalliaPharm gener-
ator (Eckert & Ziegler, 1850 MBq). The eluate was purified with a 
cation exchange column. Reaction with PSMA-HBED-CC (GMP 
grade, ABX) was carried out at 95°C for 5 minutes in acetate 
buffer and followed by purification on C18 column. The prod-
uct was eluted with ethanol, diluted with saline and sterilized 
by means of 0.22 μm filter. Kit production runs (configuration 
A, ANMI) were performed by direct generator elution in a vial, 
reconstitution of precursor with acetate buffer and by adding 
the solution to the eluate with labeling reaction of 5 minutes at 
room temperature. The eluate of Galli Eo generator (IRE Elit, 1850 
MBq) was also used (kit configuration B, ANMI). Results: Synthe-
sis yield with the automatic module was >85% corrected for the 
decay (n = 50) in 20 minutes. Radiochemical purity was >98% 
(RP-HPLC) and colloids <1% (TLC), pH 5.5, ethanol and residual 
Ge-68 content complied with European Pharmacopoeia limits. 
The product was sterile and apyrogenic. Synthesis yield with kit 
was 99.9% corrected for the decay (n = 50) in 10 minutes. Radio-
chemical purity was >98% (RP-HPLC) and colloids <1% (TLC), 
pH 4.2 and the product was found to be ethanol free, sterile 
and apyrogenic. The residual content of Ge-68 complies with 
the specification of the European Pharmacopoeia. Conclusion: 
Using synthesis module, 68Ga-PSMA-HBED-CC was produced in 
high yield and high radiochemical purity. However, the use of kit 
makes all the 68Ga activity coming from the generator available 
as radiopharmaceutical, with a radiochemical and radionuclid-
ic purity similar to these obtained with synthesis module after 
purification. Kit labelling has less operational complexity and no 
presence of additional reagents but those already available in 
the package. Furthermore, the use of kit speeds up the process, 
cutting operational times (no need for module and reactive 
preparation, no eluate and product purification). All these re-
sults make the kit a valid alternative for the production of 68Ga-
PSMA-HBED-CC for clinical use.

E-PW019
Optimization Of [18F]-FPSMA1007 Synthesis HPLC Free 
On Fastlab Platform And QC Optimization On GMP 
PROSPECTC
E. Cazzola, P. Colombo, A. D’Angelo, M. Malachini, A. Purgato, 
J. Amico, D. Peruzzi, A. Peroni, G. Gorgoni; Sacro Cuore Hospital, 
Negrar, ITALY.

Introduction: Over the past years, many different PET agents 
have been developed to investigating on Prostate Cancer to 
make the noninvasive approach a reality. Due to the high in-
cidence of this pathology are mandatory to investigate on a 
fluorine-18 tracer that give the possibility to overcame the gal-
lium-68 tracers limitations. The aim of this study is to optimize 
production of [18F]FPSMA1007 on GE FASTLAB® module, in a sta-
ble high yield with a wide range of inlet activity and settig up a 

faster, efficient and EU Pharmacopoeia compliant QC to shorten 
the time of product realize. Material&Methods: The synthesis 
method is based on one step synthesis using a new precursor 
commercialized by ABX and is tuned on Ge FASTLab® synthe-
sizer. All the reagents are included on a single use cassette. The 
[18F]Fluorine was trapped on QMA and eluted with a mixture of 
TBAHCO3/ACN or K222/ACN/K2CO3 and after drying on synthe-
sis reactor, the ABX precursor in DMSO was added to proceed 
with the nucleophilic [18F]-Fluorination. The reaction mixture 
was heated at 95°C@10 min after the reaction step the mixture 
was cooled at 35°C to starting the purification step followed by 
formulation. The total process takes place on 37 minutes. HPLC 
analysis was performed on an Agilent 1260 Infinity HPLC with 
UV and gamma-ray detector. Column 4,6x100 Eclipse Plus C18 
3,5μm (Agilent) in isocratic conditions running CH3CN and 0.1 
% TFA (70/30, run time 15 min). Results: Two different elution 
solution was used to compare the final process yields, at the 
same time, high activity runs were performed, in different inlet 
activity range, to evaluating the yield and product stability in 
final formulation. For stability study a range of 1-2.5 GBq/ml ra-
dioactive concentration was evaluated at room and at 40°C for 
up to 12h. According to final product formula specification the 
synthesis yield was stable on range 30-50 % at the inlet activity 
range (55-170 GBq) with a Am (800-3500 GBq/μ;mol) at EOS. The 
radiochemical purity for all the runs was > 96 % and chemical 
impurities were < 0.1 mg/V. Conclusion: All the synthesis per-
formed by using the K222 elution solution shows slightly lower 
yield compared to TBA, at the same time any difference, in qual-
ity control profile and stability were found, all the products col-
lected were stable and in high chemical/radiochemical purity. 
The HPLC and TLC methods setup allow to perform a complete 
purity evaluation on less than 15 min.

E-PW020
Incorporating novel pa-chelates into PSMA-targeting 
lutetium-177-labeled theranostic compounds provides 
easier tracer delivery
M. Simunic1, L. L. Li2, H. Kuo1, H. Merkens1, U. Jermilova2, V. 
Radchenko3, C. Orvig2, F. Benard1; 1BC Cancer Research Centre, 
Vancouver, BC, CANADA, 2University of British Columbia, 
Vancouver, BC, CANADA, 3TRIUMF, Vancouver, BC, CANADA.

The aim of this project is to develop and pre-clinically evaluate 
theranostic compound molecules targeting PSMA - a validated 
transmembrane protein highly expressed in metastatic PCa - by 
using available tumour targeting urea-derived biomolecules, 
conjugated to novel picolinic acid (pa) - derived chelates named 
pa-ligands. Unconjugated pa-ligands allowed for high-yield ra-
diolabeling at room temperature. In our studies, we confirmed 
quantitative radiolabeling at concentrations as low as 10-6 M at 
ambient temperature and relative ligand ratio up to 10:1 and 
2:1, depending on the incorporated chelate, compared to 10-4 M 
for 177Lu-DOTA at ambient temperature and 10-5 M at 80 °C. Both 
177Lu-pypa-PSMA and 177Lu -octapa-PSMA showed exceptional 
serum stability at 37°C over 8 and 6 days, respectively. Com-
petitive binding affinity assays performed with DCFPyL, for all 
four of the pa-ligand containing conjugated compounds tested 
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thus far, confirmed strong PSMA-binding (mean Ki ranges be-
tween 0.16-3.4 nM). First in vivo studies in mice for both tested 
PSMA-targeting compounds labeled with 177Lu showed stable 
accumulation in PSMA-expressing LNCaP tumours (n=30) after 
1 (4.0 ± 0.7% ID/g) and 4 hours (4.8 ± 1.15% ID/g) for 177Lu-py-
pa-PSMA, and after 1 hour for 177Lu-octapa-PSMA (4.9 ± 0.9% 
ID/g), with low uptake in bone, liver and intestine. Further op-
timization is underway with modifications of the linker to im-
prove tumour uptake and retention. In conclusion, pa-ligands, 
offer convenient room temperature labeling, of PSMA targeting 
compounds, and can make a valuable addition to PSMA target-
ing radiopharmaceuticals.
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E-PW021
Application of new ICRP biokinetic models for 
pharmacokinetic modelling of Radium-223 used for 
treatment of prostate cancer
V. Höllriegl, W. Li; Helmholtz Zentrum München, Neuherberg, 
GERMANY.

Introduction: 223Ra-Dichloride (223Ra, Xofigo) is a bone-seek-
ing alpha-emitter (physical half-life 11.43 days) and is used as 
a registered radiopharmaceutical in patients with castration-re-
sistant metastatic prostate cancer. The objective of this study is 
to apply the new ICRP biokinetic models of 223Ra and its sev-
en decay products to assess their pharmacokinetic behaviour 
in the human body. The biodistributions of 223Ra and its decay 
products can be compared to clinical data of 223Ra for the mod-
el validation. Material and Methods: Starting from the current 
systemic biokinetic models of the elements radium, radon, 
polonium, lead, bismuth, and thallium published by the Inter-
national Committee on Radiation Protection (ICRP), the bioki-
netic models of 223Ra and its decay products (219Rn, 215Po, 211Pb, 
211Bi, 211Po, and 207TI) until the decay to the stable 207Pb were 
built and interconnected as independent biokinetic models 
through their decay constants to 223Ra; the complete biokinetic 
models were implemented in the SAAM II computer program. 
The transfer coefficients of the models were taken from ICRP 
Publication 71 and 137 or were recalculated because four new 
model compartments (representing the organs spleen, gonads, 
trabecular marrow and cortical marrow) had to be added to 
the biokinetic model of the parent nuclide 223Ra. Results: This 
work presents the setup of the biokinetic model chain of 223Ra 
which describes the sources and sinks of 223Ra and its decay 
products. The time-dependent biodistributions of 233Ra and its 
decay products in different organs are presented and compared 
to available clinical imaging or bioassay data. Conclusion: The 
linked independent biokinetic models of 223Ra and its daughter 
nuclides may help to predict their distribution in patients after 
administration of the radiopharmaceutical Xofigo, and could 
later on be used for dosimetric assessments.

E-PW022
Prognostic impact of dosimetry calculation in bone 
metastases treated with 223Radium (Xofigo) in the 
therapeutic management of patients with metastasic 
castration-resistant prostate cancer
M. Alonso Rodriguez, C. Andrés Rodríguez, J. Gómez Hidalgo, 
V. De la LLana Granja, C. Gamazo Laherrán, M. Ruiz Gómez, B. 
Pérez López, R. Torres Cabrera, R. Ruano Pérez; Hospital Clínico, 
Valladolid, SPAIN.

Aim: To develope the methology to quantify the activity of 
223Ra in bone metastases, calculate the absorbed dose and 
individually evaluate the effectiveness of treatment. Materials 
and Methods: Prospective study of 7 patients treated in 2017 
with 223Ra (31 doses). Absorbed dose (Gy) of more intense up-
take foci, half-life of 223Ra in th lesión (days) and DRBE (relative 
biological effectiveness (RBE) models in the RBE-weighted dose) 
were calculated from whole body planar images and SPECT/CT 
48h after the administration of 223Ra and images of relevant re-
gions 7 days after treatment. Analytical and clinical values (such 
as: improvement, stabilization, deterioration) were registrated. 
Results: Patient 1 (6 doses): DRBE 22Gy in sacrum, 8 Gy in right el-
bow, clinicaly stable, PSA from 27.15 to 45.42 ng/mL. Patient 2 (6 
doses): DRBE 143 Gy in sternum, < 9 Gy in the rest of lesions, clin-
ical improvement, PSA from 24.50 to 71.20 ng/mL.Patient 3 (5 
doses): dosimetry evaluation was imposible because of intense 
bowel uptake, clinical deterioration, PSA from 240 to 289 ng/
mL. Patient 4 (5 doses): DRBE 60 Gy in T12, 88 Gy L4, symtomatic 
improvement, PSA from 13.5 to 17.60 ng/mL. Patient 5 (4 doses, 
ongoing treatment): DRBE 64 Gy in L1, clinical improvement, PSA 
from 218 to 91.6 ng/mL. Patient 6 (3 doses): DRBE 46 Gy in T10, < 
41 Gy in the rest of lesions, clinically stable, PSA from 96.20 to > 
1000 ng/mL. Patient 7 (2 doses, ongoing treatment): DRBE 14 Gy 
in thoracic and lumbar spine and pelvis, clinical improvement, 
PSA 0.16 ng/mL. Conclusion: Performing images after 223Ra 
treatment allows us to estimate absorved dose in bone metas-
tases, that could be an important criteria to stop or continuing 
this treatment. More intense bone uptake is related with clinical 
improvement or stabilization of pain, redardless of PSA levels.

E-PW023
Lesion-specific Voxel-wise Absorbed Radiation Dose 
Estimation Of Bone Metastases In Patients With Prostate 
Cancer Using Quantitative Bone SPECT/CT Images
I. Kuji1, Y. Yasumizu2, T. Yamane1, A. Seto1, M. Oyama2; 1Dept. 
of Nuclear Medicine, Saitama Medical University International 
Medical Center, Hidaka, JAPAN, 2Dept. of Uro-Oncology, Saitama 
Medical University International Medical Center, Hidaka, JAPAN.

Purpose: Sr-89 and Ra-223 radionuclide therapy is currently 
used in clinical practice. Lesion-specific dosimetry of bone me-
tastasis may be useful for planning of therapeutic strategy and 
effect evaluation. We adapted a voxel-based self-absorbed ra-
diation dose estimation method to quantitative bone SPECT/
CT image data, reconstructed using the Conjugate gradient 
reconstruction with tissue zoning and attenuation and scatter 
corrections applied (CGZAS) algorithm based on CT zone map-
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ping (xSPECT bone), for bone targeted radionuclide therapy. We 
aimed to estimate the absorbed radiation dose for Sr-89 and Ra-
223 therapy in bone metastasis of patients with prostate cancer 
using quantitative bone SPECT/CT. Subjects & Methods: Sub-
jects were 62 patients aged 70.5±7.5 years with bone metas-
tasis from prostate cancer who underwent quantitative CGZAS 
SPECT/CT using Symbia Intevo (Siemens Healthcare Japan Co. 
Ltd.) about 3 hours after administration of Tc-99m-methylene 
diphosphonate. We assumed similar uptake rate for the thera-
peutic radionuclides for bone scan agents, and that the wash-
out was negligible, as compared to the half-lives of therapeutic 
radionuclides in bone metastasis. We obtained self-absorbed 
voxel-wise S values for Sr-89 and Ra-223 adjusted to the cubic 
voxel as 256×256 matrix size of CGZAS SPECT images. Spherical 
volumes of interests were set on bone lesions. Subsequently, av-
erage values of doses and metabolic volumes of bone lesions 
at threshold of 40% of the maximum values were obtained. The 
median value and range of absorbed radiation doses in the 123 
bone metastases in vertebra was calculated. Administered dos-
es were assumed as 2 MBq/kg of Sr-89 and 55 kBq/kg of Ra-223. 
Results: The median value and range of averages of estimated 
absorbed doses considering relative biological effectiveness 
(DRBE) in bone metastases were 22.7 Gy (0.41-302 Gy) for Sr-89 
therapy (Sr-89 DRBE) and 6.8 Gy (0.12-90.8 Gy) for Ra-223 therapy 
(Ra-223 DRBE). If Ra-223 was administered 6 times to the patients, 
the estimated absorbed doses would be 40.9 Gy (0.73-545 Gy). 
Based on these values, the median and range of metabolic vol-
umes were 14.3 ml (0.6-94.7 ml). Absorbed doses showed no 
significant correlation with metabolic volumes. Conclusion: 
Lesion-specific absorbed radiation doses of bone metastases 
from prostate cancer for Sr-89 and Ra-223 radionuclide therapy 
were estimated by voxel-based method using CGZAS SPECT im-
ages. The results indicated a wide range of absorbed radiation 
doses based on lesions. Lesion-specific estimation of absorbed 
radiation dose of bone metastasis may be useful in planning for 
patient-specific therapy and assessing the effects of response to 
bone targeted radionuclide therapy.

E-PW024
Predictive power of the post-treatment scans after the first 
or first two courses of treatment with [177Lu]-DOTA-TATE
A. Chicheportiche, J. Godefroy; Hadassah Hebrew University 
Medical Center, Jerusalem, ISRAEL.

Purpose: To evaluate the predictive power of the dose to kid-
neys after the first course of treatment with [177Lu]-DOTA-TATE 
for neuroendocrine tumors on the cumulative kidney dose after 
of 3 or 4 cycles of treatment. Post-treatment scans (PTS) are ac-
quired after each course of Peptide Receptor Radionuclide Ther-
apy (PRRT) with [177Lu]-DOTA-TATE for personalized radiation 
dosimetry to ensure a cumulative dose to kidneys under a safe-
ty threshold of 25 Gy. Subjects & Methods: 187 patients who 
completed treatment with [177Lu]-DOTA-TATE and underwent 
PTS for dosimetry calculation were included in this retrospective 
study. The correlation between the cumulative dose to kidneys 
after the completion of treatment and the dose after the first 
or two first cycles was studied, and an algorithm for the follow 

up of kidney dose is proposed. Results: Patients whose dose 
to kidneys after the first cycle of treatment is below 5.4 Gy can 
receive four cycles of treatment with a cumulative kidney dose 
less than 25 Gy (p<0.1). Patients whose cumulative dose to kid-
neys after the first two cycles is below 11.4 Gy can also receive 
four courses of treatment safely (p<0.1). If this value is between 
14.5 Gy and 15.4 Gy, they can receive 3 cycles safely (p<0.1) but 
cannot receive 4 cycles without exceeding a cumulative kidney 
dose of 25 Gy (p< 0.05). Conclusion: The follow up of kidney 
dose after PRRT can be simplified with the algorithm presented 
in this study, reducing by one third the number of post-treat-
ment scans and reducing hospitalization time for more than half 
of the treatment cycles.

E-PW025
SPECT/CT based dosimetry for 177Lutetium therapy: impact 
of day 7 measurements on dose calculation for kidney and 
tumour
U. Nemer1, S. Duell1, J. Ruf1, P. T. Meyer1, M. Mix1,2; 1Department of 
Nuclear Medicine, Medical Center – University of Freiburg, Faculty 
of Medicine, University of Freiburg, Freiburg, GERMANY, 2Division 
of Nuclear Medicine, Faculty of Medicine and Health Sciences, 
Stellenbosch University, Cape Town, SOUTH AFRICA.

Introduction: Multiple SPECT/CT measurements are used to 
determine the voxel-based dose to organs under 177Lu-DO-
TATATE or 177Lu-PSMA-617 therapy. The accuracy of dose calcu-
lations depends on the number of available images. In clinical 
routine, acquisition of images at later time-points (e.g. at day 
7 after injection) is often problematic because patients are al-
ready discharged from hospital. The aim of the present work 
was to investigate the impact of this late time-point on tumour 
and kidney dose calculation. Methods: Kinetics of kidney and 
tumour activity were examined in 43 cycles of 177Lu-DOTATATE 
therapy (5.2 ± 0.4) GBq and 51 cycles of 177Lu-PSMA-617 ther-
apy (5.8 ±0.7) GBq. Five SPECT/CT images were acquired after 
activity administration at approx. 2, 19, 43, 67 and 158 h and 
co-registered to the latest time-point. Volumes of interest were 
placed on the reference-CT and transferred to SPECT under con-
sideration of partial volume effects. Time integrated activity co-
efficient was determined by trapezoidal numerical integration 
of the time-activity curve over all data points and with a tail fit 
(bi-exponential for 5 and mono-exponential for 4 data points). 
Dose was calculated with patient-specific voxel-S-values using 
STRATOS software (Philips Medical Systems). Results: Calculat-
ed doses in Gy/GBq (mean, [range]) were0.9 [0.6; 1.7] for the kid-
neys and 2.7 [0.5; 8.6] for the tumour for 177Lu-DOTATATE therapy 
and 0.7 [0.3; 1.3] for the kidneys and 2.8 [0.1; 28.0] for the tumour 
for 177Lu-PSMA-617 therapy. The approximated tail contributed 
about 10% to the total dose for the kidneys and 20% for the 
tumours. By using only four time-points, this portion rises up 
to around 50% for both, kidneys and tumours. Consequently, 
calculated dose differs. In 67% of the therapy cycles kidney 
dose is overestimated by 16.4% [0.1; 70.0] and underestimated 
by -4.3% [-0.6;-12.5] for the remaining cases for 177Lu-DOTATATE 
therapy. Whereas in 67% of the cycles the calculated tumour 
dose is underestimated by -15.7% [-2.0;-65.6] and in 37% of the 
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cycles overestimated by 35.5% [2.5; 120.7]. For 177Lu-PSMA-617 
therapy the kidney dose is underestimated in most cycles (92%) 
by -16.4% [-1.0;-43.2] and overestimated by 44.4% [0.2; 146.0] in 
only 8%. In 59% of the cycles the tumour dose is overestimated 
by 20.4% [0.7; 63.0] and underestimated by -7.4% [-1.1;-22.2] in 
the remaining cases. Conclusion: If only four time-points are 
used for dose calculation, the estimated tail enlarges clearly and 
dose results differ significantly by over- and underestimation. In 
individual cases this deviation can be extremely huge.

E-PW026
An optimal sampling schedule for dosimetry: A simulation 
study
A. Rinscheid1,2, J. Lee1, P. Kletting1,2, A. J. Beer2, G. Glatting1,2; 
1Medical Radiation Physics, Department of Nuclear Medicine, Ulm 
University, Ulm, GERMANY, 2Department of Nuclear Medicine, Ulm 
University, Ulm, GERMANY.

Aim: For dosimetry in nuclear medicine, the areas under the 
time-activity curves (AUCs) for organs at risk and for tumours 
have to be determined. The used measurement scheme can 
significantly affect the AUC-values and therefore the calculated 
absorbed dose. In contrast to existing methods for determining 
an optimal sampling scheme, a general, practical and flexible 
approach has been developed in this work. Methods: A “true” 
time-activity curve TACtrue for the kidneys was determined based 
on a population study with 5 patients with neuroendocrine tu-
mours (NETs). The most supported function f by the data was a 
tri-exponential function convoluted with the injection function. 
The function f, which consisted of 4 adjustable parameters, was 
further used to compute the activity values at the time points of 
the sampling schemes. In total, 7560 sampling schemes, each 
consisting of 5 time points (t1...t5), which consider clinical work-
ing hours, were investigated. The determined corresponding 
activity data at these time points were added with multiplica-
tive noise (Gaussian with mean: 0, SD ∈ [0.05, 0.1, 0.2, 0.3]) and 
fitted with the tri-exponential function f. A fractional standard 
deviation according to the SD-value of the Gaussian noise was 
assigned to the data. For each investigated sampling schedule, 
10000 replications were performed. The schedule with the low-
est Root-Mean-Square Error (RMSE) of the determined AUC-val-
ues to the true value AUCtrue was defined as optimal. The de-
termined optimal schedules were compared with established 
schedules (e.g. from literature). Results: For SD=0.2, the optimal 
sampling schedule was (7, 8, 32, 80, 100) h with a mean devia-
tion of the AUC-values to AUCtrue of (-2±10)%. Applying the de-
termined optimal sampling schedules, 4%, 28%, 62% and 76% 
of the AUCs deviated more than 5% from AUCtrue for noise lev-
els with SD=0.05, 0.1, 0.2 and 0.3, respectively. In comparison, a 
measurement schedule from the literature with (1, 2, 4, 24, 48) h 
and the schedule of (3, 5, 24, 48, 72) h used for the 5 patients 
showed a significantly higher number of deviations >5% of 50%, 
73%, 85%, 88% and 15%, 47%, 71%, 81%, respectively. Late mea-
surement points (t5≥100 h) were generally important for low 
RMSE-values, i.e. for precise and robust measurement schemes. 
Conclusion: A method of determining the optimal sampling 
schedule for dosimetry, which considers clinical working hours 

and measurement uncertainties, has been developed and ap-
plied. The simulation study shows that an optimal sampling 
schedule significantly enhances the accuracy and precision of 
the determined the AUC-values.

E-PW027
Red marrow dosimetry for PRRT: blood versus 3D image 
based methods of activity measurement
E. Page1, J. Tipping1, D. Hamilton1, D. Cullen2, N. Calvert1, B. Pietras2, 
S. Pells2, E. Price2; 1The Christie NHS Foundation Trust, Manchester, 
UNITED KINGDOM, 2The University of Manchester, Manchester, 
UNITED KINGDOM.

Red marrow is one of the major organs at risk from Peptide Re-
ceptor Radionuclide Therapy (PRRT) with haematological toxic-
ity resulting if excessive irradiation occurs. A widely used dose 
limit for the red marrow to avoid toxicity incidence is 2Gy. Blood 
based methods of red marrow dosimetry measuring blood ac-
tivity concentration as a surrogate for red marrow activity con-
centration are commonly used for PRRT and other molecular 
radiotherapy procedures. More recently, image based methods 
of red marrow activity have been investigated as an alternative 
method of measuring pharmo-kinetics of the red marrow. These 
methods rely on measurement of red marrow activity on 2D or 
3D imaging data from a sub-region of marrow to estimate the 
total red marrow activity. This study reports of the results of 
blood and 3D image based red marrow dosimetry performed 
for 10 177Lu Dotatate patients treated between 2011 and 2016. 
Time activity curves generated from blood and image based 
methods are compared, and the impact of these two different 
measurement methods on red marrow dose due to self-irradi-
ation (‘self-dose’) assessed. 6 blood samples and 4 abdominal 
SPECT-CT images were acquired per patient post therapy. Im-
age based red marrow activity was measured from the L2 - L4 
vertebra in the lumber spine on the SPECT images. The effect 
of being able to use a patient specific estimate of the patient’s 
red marrow mass was assessed for the image based methods. 
Patient specific red marrow mass was estimated volumetrical-
ly from diagnostic quality CT of the patient’s lumber vertebrae. 
An uncertainties analysis was performed for both methods of 
dose calculation and the magnitude of uncertainties compared, 
both for the self - dose and at each stage of the dose calculation. 
Image based red marrow doses resulted in higher red marrow 
doses than blood based methods. The largest contributor to 
red marrow dose uncertainty for the blood based methods was 
the sensitivity factor used to convert counts to activity values, 
whereas the largest contributor was TAC cumulated activity for 
the image based methods.

E-PW028
A knowledge-based model to correct I-131 biokinetics 
modification due to the administration of rhTSH in 
paediatric patients affected by differentiated thyroid 
carcinoma
B. Cassano1, M. Longo1,2, A. Napolitano1, E. Genovese1, S. 
Donatiello1, M. Pizzoferro3, M. F. Villani3, M. C. Garganese3, V. 
Cannatà1; 1IRCCS Bambino Gesù Children’s Hospital, Medical 
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Physics Unit, Rome, ITALY, 2Sapienza University of Rome, Ph.D. 
Program in Morphogenesis & Tissue Engineering, Rome, ITALY, 
3IRCCS Bambino Gesù Children’s Hospital, Nuclear Medicine Unit, 
Imaging Department, Rome, ITALY.

Aim: Use of 123I-NaI, in combination with recombinant human 
TSH (rhTSH), has several possible advantages for pre-ther-
apeutic red marrow dosimetry in 131I differentiated thyroid 
cancer (mDTC) therapy: it reduces radiation exposure and 
provides high-sensitivity diagnostic scans. The short physical 
half-time of 123I and the well-known modification of the bio-
kinetic due to rhTSH administration could be inadequate for 
dosimetric accuracy. The aim of this study was to introduce a 
knowledge-based model to correct biokinetics results and to 
improve the accuracy of the dosimetric results by comparing 
whole-body (WB) and blood residence time (τ) as calculated 
during pre-treatment (PT) and in-treatment (IT) dosimetry. Ma-
terials and Methods: 20 paediatric patients affected by mDTC, 
during PT phase, underwent an administration of 123I-NaI two 
days after the administration of rhTSH. 123I biokinetic was stud-
ied collecting blood samples and WB images with a time win-
dow of [0.5;54] h. During the IT phase patients were adminis-
tered with a therapeutic activity of 131I-NaI after four weeks of 
LT4 replacement with LT3 and two weeks of thyroid hormone 
withdrawal. In a time window of [0.5;144] h 131I biokinetic was 
studied collecting blood samples and measuring WB activities. 
τ of blood and WB were determined according to EANM guide-
lines. Cohort has been divided in two groups of ten patients 
each. Taking into account the percentage difference between 
PT and IT biokinetics curves of the first group, two correction 
curves have been obtained (for blood and for WB data). These 
curves have been used to correct biokinetic data of the other 
group. To evaluate the impact of a different time sampling, τ 
values were compared with Wilcoxon paired-samples test and 
its percentage differences between PT and IT were evaluated 
using 131I data both in a restricted time window [0;54] h and 
entire time window. Results: Using the restricted time window, 
the mean percentage difference of τblood between PT and IT was 
-46% (p-value<0.05) while the same difference was about -9% 
(p-value=0.15) if the correction curve was used. Analogously, 
τWB percent difference was -35% (p-value<0.05) and 4% (p-val-
ue=0.30) with or without the correction. Using all data-set and 
the correction curves, the differences between PT and IT resi-
dence times increase to -12% (p-value<0.05) for blood and 6% 
for WB (p-value=0.07). Conclusion: τ underestimation in PT do-
simetry is mainly due to administration of rhTSH (causing an ac-
celeration of washout phase) and the restricted time window. 
The method improves the prediction power of PT dosimetry.

E-PW029
Clinical Feasibility of Post-Radioembolization 
Hepatopulmonary Shunt Fraction Assessment of 
Yttrium-90 Microspheres using PET/CT
C. L. Wright1, K. Binzel1, E. J. Wuthrick1, E. D. Miller1, P. Maniawski2, 
J. Zhang1, M. V. Knopp1; 1The Ohio State University Wexner Medical 
Center, Columbus, OH, UNITED STATES OF AMERICA, 2Philips 
Healthcare, Cleveland, OH, UNITED STATES OF AMERICA.

Aim: To assess the clinical feasibility for estimating Yttrium-90 
(90Y) microsphere hepatopulmonary shunt fraction (HPSF) us-
ing conventional photomultiplier tube-based PET/CT (cPET/
CT) following routine radioembolization and compare with the 
pre-radioembolization 99mTc macroaggregated albumin (MAA) 
HPSF. Materials and Methods: In an ongoing Phase I clinical tri-
al, pre-radioembolization 99mTc MAA HPSF was determined in 11 
patients who then underwent routine radioembolization using 
90Y glass microspheres (0.7 - 4 GBq) for hepatic malignancies and 
metastases. Investigational 90Y cPET/CT imaging of the lungs and 
liver was performed in each patient following radioembolization 
using a total image acquisition time of 21 min. Using the Intellis-
pace Portal workstation (Philips), intra-individual comparison of 
pre-radioembolization MAA SPECT/CT and post-radioemboliza-
tion 90Y cPET/CT image quality, intrahepatic radioactivity bio-
distribution, pre-/post-radioembolization concordance, and vol-
umetric assessment of intrahepatic radioactivity was performed. 
The pre-radioembolization 99mTc MAA HPSF was calculated 
using routine planar scintigraphy approaches. Post-radioembo-
lization 90Y HPSF was estimated using MIMVista (MIM Software). 
90Y cPET HPSF assessment was performed using ROIs of the 
lungs and liver and then calculated using the integral radioac-
tivity in lungs with respect to integral radioactivity in lungs plus 
liver. Results: All patients had evaluable pre-radioembolization 
MAA and post-radioembolization 90Y cPET images for qualitative 
assessment of intrahepatic radioactivity biodistribution. There 
were no significant qualitative differences in intrahepatic radio-
activity biodistribution on pre-/post-radioebmolization imaging. 
Quantitatively, there was also no significant difference in the 
measured intrahepatic radioactivity volumes (MAA was 1139 +/- 
729 mL and 90Y was 1147 +/- 666 mL). On post-radioemboliza-
tion cPET, there were no instances of significant 90Y microspheres 
shunting outside of the liver or any discrete foci of abnormally 
increased 90Y activity detected in the lungs. PET estimation of 
90Y HPSF was consistently and significantly less (cPET was 0.2 +/- 
0.3 %) than MAA HPSF (8 +/- 7 %, P < 0.002). Conclusion: At pres-
ent, quantitative cPET assessment of the 90Y microsphere HPSF 
following liver radioembolization has not been described and 
likewise no data are available comparing pre-radioembolization 
MAA HPSF with post-radioembolization 90Y HPSF in these pa-
tients. This study demonstrates the clinical feasibility of assessing 
the 90Y HPSF using cPET/CT in patients following routine 90Y ra-
dioembolization. Such cPET-based dosimetric approaches could 
have both diagnostic and therapeutic implications by identify-
ing subsets of patients with larger or smaller than anticipated 
HPSFs when compared with pre-radioembolization MAA HPSF. 
Furthermore, routine assessment of 90Y HPSF with quantitative 
cPET approaches may provide new insights into intra-hepatic 
tumor neovascularity and vascular shunting in various hepatic 
malignancies/metastases.

E-PW030
In-vitro dosimetry of radioactive patches incorporating 
Rhenium-188 for local radionuclide therapy
P. Gupta1, S. P. Lochab2, G. P. Bandopadhyaya1, C. S. Bal1; 1All India 
Institute of Medical Sciences, New Delhi, INDIA, 2Inter University 
Accelerator Centre, New Delhi, INDIA.
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Introduction: Rhenium-188 (Re-188) can be used for local ra-
dionuclide therapy of various benign and malignant skin dis-
eases. The aim of this study was to perform in vitro dosimetry 
of radioactive patches incorporating Re-188 to determine the 
surface dose delivered, dose rate, depth in skin upto which 
significant radiation dose is delivered and total radiation dose 
delivered upto that depth. Materials and Methods: TLD 700H 
chip dosimeters were used for dosimetry of the in-house pre-
pared circular radioactive patches of area 1cm2 incorporating 
1mCi Re-188 distributed uniformly over the patch. Dosimeters 
were first standardized which included calibration and selection 
of dosimeters with uniform response. The selected dosimeter 
chips were annealed and placed over the surface of the sealed 
patch for different time intervals i.e.1, 5, 10,20,30,45,50 and 60 
minutes to determine the dose delivered at the surface and to 
determine the dose rate. Thermoluminescence (TL) curves were 
obtained and absorbed dose corrected for weight was deter-
mined for each chip. Curves were plotted for time of exposure 
verses absorbed dose. For determining the depth in skin upto 
which significant radiation dose will be delivered, and to deter-
mine the total radiation dose delivered upto that depth, tissue 
equivalent material sheets (Lucite) of 1 mm were used. Measure-
ments were done in duplicates using TLD 700H chips. TL curves 
were obtained for all the chips and graphs plotted for absorbed 
dose verses the lucite thickness. Percentage drop in dose rate 
and depth after which dose rate was negligible was determined. 
Dose delivered at different depths and cumulative dose deliv-
ered upto significant depth was found. Results: Dose delivered 
to the TLD chip at the surface of the patch at 1, 5, 10,20,30,45,50 
and 60 minutes was found to be 0.14, 0.7, 1.46, 2.78, 4.11, 6.31, 
7.2 and 8.62 Gy respectively and was found to have a linear rela-
tionship with respect to the duration of exposure. Dose rate at 
the surface was found to be approximately 8.6 Gy/hr. The depth 
upto which significant radiation dose is delivered was found to 
be 4mm after which it dropped to less than 1%. Total cumulative 
dose delivered upto 4 mm depth was found to be 14.06 Gy in 
1 hr. Conclusion: For a circular patch of 1cm2 area containing 
1mCi of Re-188 activity distributed uniformly, the surface dose 
rate was found to be 8.6 Gy/hr. The total cumulative dose deliv-
ered upto 4mm depth was 14.06 Gy/hr.
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E-PW031
Influence Of Clinical Factors On 99mTc-HMDP Uptake In 
Normal Lumbar Vertebra: Evaluation Using SUV Corrected 
By Body Weight, Lean Body Mass, And Body Surface Area
T. Nakahara1, Y. Owaki1, H. Daisaki2, M. Jinzaki1; 1Keio University 
School of Medicine, Tokyo, JAPAN, 2Gunma Prefectural College of 
Health Sciences, Gunma, JAPAN.

Purpose: Quantitative assessment of normal bone uptake would 
be useful to evaluate the risk of osteoporosis as well as to differ-

entiate between normal and pathologic bone uptake. The aims 
of this study were to evaluate which clinical variables could be 
associated with normal lumbar uptake and to determine what 
correction method to calculate standardized uptake value (SUV) 
is preferable for quantifying bone uptake. Subjects & Methods: 
Quantitative Tc-99m HMDP SPECT/CT data were obtained from 
96 cancer patients without any of bone metastasis or recent 
cancer treatment such as hormonal therapy. SUVs in cancellous 
bone of the third lumbar vertebral body (L3) were calculated us-
ing body weight (SUVbw), lean body mass according to James 
(SUVlbm1) and Janmahasatian (SUVlbm2) formulations, and 
body surface area (SUVbsa). The effect of potentially influencing 
parameters including age, gender, circulation time, estimated 
glomerular filtration rate (eGFR) and body mass index (BMI) on 
the SUVs were investigated. Results: In multivariate linear regres-
sion analyses, high age, female gender and higher eGFR were 
found to be independent factors associated with decreased 
SUVs with all correction methods. In addition, higher BMI was as-
sociated with higher SUVbw despite the fact that Tc-99m HMDP 
barely accumulates in fat and soft-tissue. SUVlbm could be well 
predicted by age, gender and eGFR; the prediction was better 
for SUVlbm2 (R2 = 0.5797) than for SUVlbm1 (R2 = 0.4610). The 
effects of age (β = -0.5379, p <.0001) and gender (β = -0.6672, p 
<.0001) on SUVlbm2 were higher than that of eGFR (β = -0.1802, 
p = 0.023). A similar tendency was observed for SUVlbm1 (age, 
β = -0.6324, p <.0001; gender, β = -0.4732, p <.0001; eGFR, β = 
-0.2032, p = 0.024). Conclusions: Tc-99m HMDP uptake values 
in normal lumbar spine are influenced by age, gender and eGFR. 
SUVlbm, especially when using Janmahasatian formulation, ap-
pears to be preferable for quantifying Tc-99m HMDP uptake to 
avoid overestimation of bone metabolism in obese patients.

E-PW032
The Relationship Between Bone SPECT-CT And VAS Pain 
Scores In Patients With Joint Impingement Syndrome
X. Zhang, Q. Luo; Sixth People’s Hospital Affiliated to Shanghai Jiao 
Tong University, Shanghai, CHINA.

Purpose: Osteoarthritis and impingement syndrome was com-
mon disease in sport medicine, however, failure in pain alleviation 
by surgical intervention troubles orthopedists. Hybrid SPECT/CT 
combines the metabolic and structural information of the ankle. 
Here, we hope to evaluate whether bone tracer uptake (BTU) 
was related to lesion types and visual analogue scale (VAS) pain 
scores in arthritis patients with or without bony impingement. 
Subjects & Methods: All patients included in this study under-
went ankle SPECT/CT. Uptake grade of bone tracer, lesion types 
by anatomical changes and VAS pain scores before and after sur-
gical intervention were retrospectively collected and prospec-
tively analyzed. Results: From November 2015 to January 2018, 
50 individuals with arthritis were selected in the current study, 
including 29 (58.0%) participants with osseous impingement of 
the ankle and 21 (42.0%) patients without ankle impingement 
syndrome. Among the 29 patients with bony impingement, 16 
(55.2%), 4 (13.8%) and 9 (31.0%) were anterior, posterior or both 
types of ankle impingement existed in the same patient, sepa-
rately. Uptake grade on ankle SPECT/CT was significantly related 
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to lesion types of ankle impingement (P<0.001). The VAS pain 
score was significantly associated with BTU grade before treat-
ment (P<0.001), however, showed no obvious correlation with 
lesion types. Conclusion: For ankle SPECT/CT in arthritis with or 
without bony impingement syndrome, bone tracer uptake was 
related to lesion types and the VAS pain scores showed strong 
association with BTU grade. Ankle SPECT/CT can provide better 
visualization of bone metabolism on impingement lesions and 
may help to make treatment decision.

E-PW033
Clinical study on the hybrid SPECT/CT imaging for patients 
with chronic pain on the foot and ankle
X. Zhang, Q. Luo; Sixth People’s Hospital Affiliated to Shanghai Jiao 
Tong University, Shanghai, CHINA.

Purpose: To investigate the characteristics and potential clini-
cal applications of hybrid SPECT/CT imaging for patients com-
plained of chronic foot and ankle pain. Subjects & Methods: 
This study retrospectively collected 161 cases with chronic foot 
and ankle pain and analyzed the imaging features of 99mTc-
MDP hybrid SPECT/CT scans, including type of bone tracer 
uptake, locations and CT manifestations of lesions. Results: All 
161 patients had chronic foot and ankle pain. Among them, 159 
cases showed positive hybrid SPECT/CT findings and 158 cases 
(98.1%) had positive 99mTc-MDP uptakes. Four of the 6 cases 
with negative or indeterminate CT scans had positive 99mTc-
MDP uptake, while 1 out of the 3 cases with negative 99mTc-
MDP uptake cases presented positive changes by CT. Among 
the 158 patients with 99mTc-MDP positive uptake, the most 
common lesion sites with increased bone tracer uptake was 
unilateral lesion at single foot (65.8%), mostly located in the up-
per (81/158; 51.3%) and subtalar joints (56/158; 35.4%). CT find-
ings of those SPECT-positive lesions showed articular sclerosis 
(107/158; 67.7%) and increased bone density (76/158; 48.1%). 
Conclusion: Hybrid SPECT/CT image can effectively evaluate 
the characteristics of patients with chronic foot and ankle pain. 
Using bone tracer uptake (hotspots) to locate the specific site 
(pain sites) in foot and ankle, thus guide clinical precision treat-
ment. SPECT/CT tomographic imaging has potential clinical ap-
plication prospects and promotion value.

E-PW034
Usefulness of 18F-FDG PET/CT in the follow-up of 
musculoskeletal inflammation in patients with 
polymyalgia rheumatica
I. Martinez-Rodriguez1, D. Prieto-Peña2, F. Gómez-De la Fuente1, 
M. De Arcocha-Torres1, R. Quirce1, N. Martínez-Amador1, J. 
Jiménez-Bonilla1, C. Lavado-Pérez1, M. González-Gay2, R. Blanco2, 
B. Lucas-Velázquez1, G. Molina-Mendoza1, O. Cuenca-Vera1, I. 
Banzo1; 1Nuclear Medicine. Marqués de Valdecilla University 
Hospital. Molecular Imaging Group IDIVAL. University of Cantabria, 
Santander, SPAIN, 2Rheumatology. Marqués de Valdecilla University 
Hospital. IDIVAL, Santander, SPAIN.

Purpose: Polymyalgia rheumatica (PMR) is an inflammato-
ry rheumatic disease predominantly affecting older people 

and characterized by pain and stiffness of the neck, shoulder 
and pelvic girdles. Our aim was to evaluate the usefulness of 
18F-FDG PET/CT in the study of severity and extent of musculo-
skeletal inflammation and also in the follow-up of patients with 
PMR. Materials and Methods: This retrospective study includ-
ed 34 consecutive patients (25 women, mean age: 66.4 ± 9.9 
y.) with a diagnosis of PMR. 18F-FDG PET/CT was requested for 
atypical symptoms, persistently increased C-reactive protein 
and erythrocyte sedimentation rate, no treatment response 
or relapse after treatment reduction or withdrawal. An initial 
and follow-up 18F-FDG PET/CT at 3-23 months were performed 
in all patients. Twenty-four (70.6%) of them were on immuno-
suppresive treatment at the time of the initial PET/CT. A visual 
analysis (from 0 to 3) of initial and follow-up 18F-FDG uptake 
was performed in seven musculoskeletal regions: shoulders, 
sternoclavicular joints, interspinous bursae, hips, knees, ischial 
tuberosities and subtrochanteric bursae. Based on this analysis, 
an overall score from 0 to 21 was assigned to each 18F-FDG 
PET/CT scan. Results: Initial PET/CT showed 18F-FDG uptake 
in 45.7% (113/238) of the musculoskeletal regions evaluat-
ed, with a mean±SD of 3.3±2.0 involved regions per patient. 
Follow-up PET/CT showed 18F-FDG uptake in 39.9% (95/238) 
of the regions, with 2.8±2.1 involved regions per patient. The 
mean±SD overall score decreased from 6.4±5.2 at the initial 
PET/CT to 4.4±4.1 at the follow-up (p = 0.0965). The score also 
decreased in all the regions evaluated except for the ischial 
tuberosities, although the differences were not statistically 
significant. The more frequently and intensely involved region 
was the shoulders (79.4% of the patients at the initial PET/CT 
and 61.8% at the follow-up). Twenty-five patients experienced 
clinical improvement at follow-up. In these patients, the per-
centage of regions with 18F-FDG uptake decreased from 50.8% 
(89/115) to 40% (70/115) (p = 0.0058). The mean±SD overall 
score also decreased from 6.9±5.6 to 4.2±3.9 (p = 0.0428). In 
the other 9 patients with no clinical improvement the per-
centage of regions with 18F-FDG uptake increased from 38.1% 
(24/63) to 39.7% (25/63) and the mean±SD overall score in-
creased from 4.9±3.9 to 5.1±4.6, although the differences were 
not statistically significant. Conclusion: 18F-FDG PET/CT was a 
good marker of musculoskeletal inflammation in patients with 
PMR, both initially and in the follow-up, in correlation with the 
clinical outcome.

E-PW035
Differences of articular and extraarticular involvement 
in polymyalgia rheumatica: comparison by whole-body 
18FDG-PET/CT
K. Kaneko1, E. Suematsu2, T. Miyamura2, H. Ishioka3; 1Department 
of Radiology, Fukuoka Memorial PET Imaging and Medical 
Checkup Center, Fukuoka, JAPAN, 2Division of Internal Medicine 
and Rheumatology, National Hospital Organization Kyushu 
Medical Center, Fukuoka, JAPAN, 3Department of Radiology, 
Fukuoka Memorial Hospital, Fukuoka, JAPAN.

Aims: This retrospective study sought to clarify differences of 
articular and extraarticular involvement in patients with poly-
myalgia rheumatic (PMR) using 18F-fluorodeoxyglucose posi-
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tron emission tomography/computed tomography (FDG-PET/
CT). Material and Methods: Eighteen newly diagnosed PMR 
patients (mean age 72 years) were enrolled in this study and un-
derwent FDG-PET/CT scanning. Eleven patients also underwent 
lower-extremity scanning in addition to conventional scanning. 
We visually and semi-quantitatively analyzed the FDG-PET/CT 
images, and compared the incidences of abnormal FDG accu-
mulation, visual scoring (accumulation score, AS: 0-4), and SUV-
max among proximal joints (shoulder, hip, and sternoclavicular 
joints), distal joints (upper and lower extremities), and extraartic-
ular synovial structures (ESS: greater trochanter, ischial tuberos-
ity, praepubic region, and spinous process). AS and SUVmax of 
periarticular bursas and articular capsules were also compared 
in shoulder and hip joints. Results: The incidences of FDG accu-
mulation were extremely high in proximal joints (95.4%) and ESS 
(96.0%), with both values being significantly higher than those 
in distal joints (32.8%, p<0.0001). However, the knee-accumu-
lation incidence was exceptionally high (95.5%) in the distal 
joints. Proximal joints (3.14±0.94) and ESS (2.83±0.94) showed 
high AS values, which were significantly higher than those for 
the distal joints (1.01±1.51, p<0.0001), although all three struc-
tures tended to show similar SUVmax (3.84±1.23, 3.39±1.16, 
and 3.62±1.52, respectively). In shoulder and hip joints, AS 
(3.25±0.81 vs. 2.22±0.59 in shoulder, 3.17±1.03 vs. 1.0±1.10 in 
hip) and SUVmax (3.84±1.24 vs. 2.37±0.67 in shoulder, 4.33±1.52 
vs. 2.33±0.62 in hip) were significantly higher in periarticular 
bursas than articular capsules (p<0.0001). Conclusion: ESS were 
considered to be the main affected areas in PMR patients, fol-
lowed by the proximal joints, and bursitis played a major role. 
Distal joint involvement occurred with low frequency except in 
the knee joints.

E-PW036
Tc-99m-DPD bone scan quantification: Tibial and 
Patellar Subchondral Bone Uptake Assessment in Knee 
Osteoarthritis (OA)
M. Jreige, N. Schaefer, J. O. Prior, M. Nicod Lalonde; Lausanne 
University Hospital, Lausanne, SWITZERLAND.

Purpose: Bone scintigraphy with Tc-99m labeled DPD can iden-
tify osteoarthritic bone changes with a high sensitivity especial-
ly at the knee level due to osteoblastic reactions. The aim of this 
study was to investigate the emerging role of Tc-99m DPD up-
take quantification with SPECT/CT in normal and osteoarthritic 
tibial and patellar subchondral bone and to correlate SUV to CT 
density using Hounsfield units (HU). Materials and Methods: 
We retrospectively assessed 12 patients (mean age 51±15 years) 
with minimal or no knee OA and 11 patients (mean age 61±12 
years) with advanced knee OA and contralateral total knee re-
placement. Quantitative xSPECT/CT (SYMBIA INTEVO, Siemens 
Healthineers) was acquired and SUV quantified on post-pro-
cessed images with measurements of SUVmax, SUVmean (g/
mL) in tibial and patellar subchondral bone. HU of the same 
regions of interest were measured on CT images. Results: A to-
tal number of 11 osteoarthritic knees were analyzed showing a 
mean tibial and patellar SUVmax, SUVmean (g/mL) and CT den-
sity (HU) of 6.7±2.6, 4.9±2.3 and 273.7±76.9 and 7.7±3.9, 4.9±1.8 

and 389±288, respectively. In 12 knees with no or minimal OA 
mean corresponding SUVmax, SUVmean (g/mL) and CT densi-
ty (HU) were 3.7±1.2, 2.3±0.8 and 2669±356 and 3.9±1.9, 2.4±1, 
and 288±57 respectively. Comparison of both SUVmax and SU-
Vmean between the OA and no or minimal OA groups showed 
a statistically significant difference only for tibial SUVmax and 
SUV mean, with p=0.004 and p=0.032. We found a positive cor-
relation between SUVmax and SUVmean with CT density (HU) 
in tibial subchondral bone in the group with no or minimal OA 
(rho=0.36, p=0.013 and rho=0.38, p=0.09), but not in the OA 
group (rho=0.36, p=0.1 and rho=0.37, p=0.08). Conclusion: This 
study showed significant differences in Tc-99m-DPD uptake on 
bone scan between OA and no or minimal OA in the subchon-
dral tibial bone based on quantitative data analysis. There were 
significantly higher SUVmax and SUVmean in OA group but no 
significant difference in CT density (HU). Thus, integrating quan-
titative analysis of bone scan data in future knee OA study mod-
els might be of value.

E-PW037
Hybrid image (SPECT-CT) in the diagnosis of condylar 
hyperplasia
R. García Jiménez1, P. Fernández Rodriguez1, R. Fernandez López1, 
V. Guerrero Arenillas2, J. Gonzalez Padilla3, J. Jiménez-Hoyuela1; 
1UGC Medicina Nuclear Hospital Virgen del Rocio, Sevilla, SPAIN, 
2Clinica Dra. Guerrero, Sevilla, SPAIN, 3UGC Cirugía Maxilofacial. 
Hospital Virgen del Rocío, Sevilla, SPAIN.

Purpose: To study the diagnostic validity of hybrid single pho-
ton emission computed tomography (SPECT) integrated with 
multidetector computed tomography (SPECT/CT) in diagnosis 
of condylar hyperplasia (CH). Subjects and Methods: 55 pa-
tients with suspected CH underwent SPECT/CT were studied 
during the period from january 2011 to December 2014. In all 
cases, bone scintigraphy with 99mTc-MDP was performed, in-
cluding static views and SPECT-CT scan of the skull 3 hours 
post injection. A hybrid double-head gamma camera, Sie-
mens, model Symbia T6 was used. The SPECT images were 
made on 128x128 matrix, elliptical rotation in step and shoot 
mode, with a time of 20 sec / image and high resolution col-
limator. The CT cuts (low intensity, 2.5mAs) were made every 
5 mm. The planar, tomographic and fused images were ana-
lyzed, recording the detection of asymmetry in tracer uptake 
in temporomaxillary joints. The results were confirmed with 
clinical follow-up at least 24 months. Results: Increased bone 
activity was noted in the affected condyles for all CH patients. 
The relative percentage uptake on the affected side was sig-
nificantly higher than the uptake on the contralateral side (58,8 
± 3,78 vs 41,2 ± 4,19 %, P < 0.0001). Also, the condyle to clivus 
ratio on the affected side was significantly higher than that on 
contralateral side (1.05 ± 0.42 vs 0,76 ± 0.32, P < 0.001). The 
diagnostic performance of SPECT/CT in diagnosis of CH was 
demonstrated as a sensitivity, specificity, positive predictive 
value, negative predictive value, and accuracy of 90%, 92%, 
93%, 88%, and 90.9% respectively. Conclusion: SPECT/CT had 
a high diagnostic validity in assessment of CH and can provide 
a reference for treatment options.
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E-PW038
The value of wrist 99mTC MDP SPECT/CT in identifying the 
pain generator in both surgical and non-surgical patients.
H. Ilyas1, U. Z. Khan2, H. Ahmed1, R. Mandegaran1, S. Vijaynathan1, 
F. U. Hassan1, A. Eccles1; 1Guy’s and St.Thomas’ NHS Trust, London, 
UNITED KINGDOM, 2East Surrey Hospital, London, UNITED 
KINGDOM.

Introduction: 99mTC MDP SPECT/CT is increasingly used in 
cases of wrist pain to identify potential pain generator in both 
surgical and non-surgical patients. It provides both functional 
information regarding blood flow and new bone formation 
along with anatomical detail to identify the source of pain. In 
our Trust, hand surgeons use conventional radiological imaging 
(plain film, MRI and USS) along with 99mTC MDP SPECT/CT to in-
vestigate the cause of patient’s symptoms and to plan further 
management. Methods: We did a retrospective analysis of 99mTC 
MDP SPECT/CT wrist studies performed between 01/01/2013 
and 31/03/18. The scans were performed on Philips Precedence 
16 slice SPECT/CT camera. Results were obtained from the de-
partmental database and correlated with the electronic patient 
records. Data collected included indications for imaging, referral 
source, previous interventions, additional imaging and SPECT/
CT reports. Results: 133 studies were performed over five years. 
The indications included wrist pain following trauma, contin-
ued symptoms following intervention or possible osteomyelitis. 
Localising a pain generator was the leading clinical question 
asked. Two thirds of the patients were female (66%) and one-
third males (34%). The vast majority of referrals was from plastic 
surgeons (68%) the remaining from orthopaedics, rheumatolo-
gy and general practitioners. Of these 133 patients 39 % of these 
patients had undergone previous surgery or other intervention 
done on the wrist while 61% were non-surgical patients. Of 
the surgical patients SPECT/CT of the wrist was able to localise 
the pain generator in 90% of patients while in the non-surgical 
patients SPECT/CT could localise the source of pain in 74% of 
patients. Of these total 133 patients, 19% had an MRI scan previ-
ously. Discussion: 99mTC MDP SPECT/CT is a valuable hybrid im-
aging tool used in conjunction with conventional imaging mo-
dalities. It is particularly useful in painful wrists where functional 
information is required to confirm a diagnosis, narrow down the 
differential diagnosis or localise a specific pain generator site. 
Clinical assessment and other cross section imaging can be lim-
ited in its ability to identify specific pain generators in the wrist 
especially in post-operative patients due to metal artefact. This 
is especially challenging while performing MRI and SPECT/CT 
can circumvent some of these issues. Conclusion The SPECT/
CT is an effective imaging tool to localise the pain generator in 
painful wrists, particularly those who have undergone surgical 
intervention.

E-PW039
Value Of SPECT / CT In Mandibular Condylar Hyperplasia
C. G. Wakfie Corieh, R. Valhondo Rama, M. J. Pérez Castejón, A. 
M. Blanes García, L. García Belaustegui, L. C. Landaeta Kancev, 
E. A. Rodriguez Gallo, J. L. Carreras Delgado; San Carlos Clinical 
Hospital, Madrid, SPAIN.

Purpose: To assess the usefulness of SPECT / CT in patients with 
Mandibular Condyle Hyperplasia (MCH). Materials and Meth-
ods: A retrospective study was carried out through the review 
of medical records. 60 patients from the Maxillofacial Surgery 
Service were included in the period between January 2016 and 
April 2018 with clinical suspicion of HCM. 71 SPECT / CT were 
processed, taking areas of interest in the temporomandibular 
joints in the axial plane and the findings were interpreted quan-
titatively by calculating the condyle index. Results: In 15 of the 
60 patients studied, a condylar index (CI) ≥55% was found, with 
values between 55.1% and 66.6%, with the right condyle affect-
ed in 62.5% of the cases. The female sex represented 86.7% and 
the average age at diagnosis was 23 years. Follow-up with SPECT 
/ CT was performed in 18.33% of patients, at 3 and 24 months 
in 9.1% each, at 6 months in 27.2%; at 7, 12 and 17 months in 
18.2% each case. There was evidence of normality persistence in 
54.5%, normalization and persistent hypercaptation presented 
a value of 9.1%, and conversion to a pathological CI in 27.3%. In 
terms of management, high condylectomy of the affected side 
was scheduled to 53.4%, while expectant management was de-
cided in 33.3% (representing 6.7% of a false positive case that 
corresponded to NMR with hypoplasia), the remaining 13.3% is 
waiting for appointment with maxillofacial. Conclusions: The 
importance of the use of SPECT in MCH is evidenced, since it 
allows to assess the osteoblastic activity of the condyles, as well 
as their quantification. SPECT / CT allows a better anatomical 
correlation of the joint, increasing the specificity of the test. 
Therefore, it provides essential information for the diagnosis of 
the pathology in active phase, as well as for its follow-up and 
constitutes a determining factor in the surgical decision.
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E-PW040
Investigating the Quality of 3D Printed Tungsten 
Collimators for Nuclear Medicine Imaging
K. A. L. Koch-Mehrin1, J. E. Lees1, S. L. Bugby1, J. Scuffham2, J. 
Matheson3, M. D. Wilson4; 1University of Leicester, Leicester, UNITED 
KINGDOM, 2Royal Surrey County Hospital, Guildford, UNITED 
KINGDOM, 3Science and Technology Facilities Council, Rutherford 
Appleton Laboratory, Harwell, UNITED KINGDOM, 4Science and 
Technology Facilities Council, Swindon, UNITED KINGDOM.

Introduction: Tungsten collimators can now be 3D-printed 
using a technique called Selective Laser Melting (SLM). SLM is 
an additive, layer-wise manufacturing technology that utilises 
a high-energy-density laser to fuse multiple layers of tungsten 
powder into complex compact structures. This process can be 
used to build high resolution or complex collimators for nuclear 
medicine imaging applications at lower costs and in less time 
compared with traditional milling and turning production. How-
ever, intrinsic properties of tungsten - such as its high thermal 
conductivity, high affinity for oxygen, and low ductility at room 
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temperature - complicate the SLM process and can result in po-
rous sections within the structure and rough profiles across sur-
faces. Aim & Methods: Three parallel-hole tungsten collimators 
built using SLM were investigated - one with 7 x 7 2mm square 
holes, one with 5 x 5 1mm diameter circular holes and a more 
complex design with 42 x 48 1mm hexagonal holes. These colli-
mators were produced by two different companies, 3T RPD and 
M&I Materials. A lead collimator that has been conventionally 
manufactured at the University of Leicester was also investigat-
ed for comparison. Scanning electron microscope (SEM) images 
and fluorescence emission spectra were taken for each collima-
tor. The variability of the thickness along septa was measured 
to ascertain the quality and consistency of the collimator holes. 
The fluorescence emission spectra were used to obtain informa-
tion on the elemental composition of the collimator material. 
Results and Conclusion: Cracks and small porous regions of 
up to 100µm in diameter can be observed across the surfaces 
of the tungsten collimators. The formation of spherical droplets 
(known as the balling phenomenon), a consequence of tung-
sten’s high thermal conductivity and high surface tension, was 
visible on surfaces. The consistency of the hexagonal holes for 
the more complex tungsten collimator degrades at the edges of 
the collimator. A tungsten purity ranging from 80-90% was ob-
served and the intra- and inter- septal thicknesses were largely 
consistent. Further tests are needed to accurately measure the 
collimator purity given that SEM electrons could only penetrate 
a few µm beyond the surface. Despite the visible imperfections 
across surfaces, SLM is a promising manufacturing technology 
for more easily producing tungsten collimator designs tailored 
to specific energy and resolution needs.

E-PW041
Quantitative SPECT/CT Imaging of Lutetium-177 (177Lu): a 
comparison of methods
J. Wevrett1,2, J. Scuffham2, A. Fenwick1, A. Robinson1, A. Nisbet2; 
1National Physical Laboratory, Teddington, UNITED KINGDOM, 
2Royal Surrey County Hospital, Guildford, UNITED KINGDOM.

Background & Aims: In previous work, seven European hospi-
tals participated in a quantitative imaging comparison exercise 
of Lu-177, with free choice of calibration, acquisition, recon-
struction and segmentation methods. The participants were 
provided with a comparison phantom of a shell-source of un-
known activity, consisting of an active inner sphere and a less 
active outer shell, placed within an elliptical Jaszczak phantom 
with body contour rings and a lung-spine insert, and asked to 
report activities for each active compartment. The participants 
reported results for the activity in each compartment ranged 
from -34 to +83% of the true values. In order to determine 
whether the range in reported values can be solely explained 
by the use of different calibration methods, we have now ex-
tended this work to replicate each of the calibration methods 
used on a single SPECT/CT camera. This also allowed us to as-
sess the impact of each variable. Materials and Methods: Elev-
en different quantitative SPECT/CT camera calibration methods 
were performed. The calibration data and comparison exercise 
data were each reconstructed in eight different ways and then 

three different segmentation methods were applied. A counts 
per second (cps)/MBq factor calculated from the calibration 
data was applied to the cps data for the comparison exercise 
data. The difference between the true and calculated activities 
in the comparison phantom were assessed. Results: The use of 
a calibration source similar in size and geometry to the area of 
assessment in the comparison phantom gave the most accu-
rate results. Petri-dish calibration sources gave the most accu-
rate results for calibration sources dissimilar to the comparison 
phantom. The use of dispersed calibration sources yielded the 
most accurate results for low activity areas adjacent to higher 
activity areas. Using the 113keV photopeak in conjunction with 
the 208keV photopeak reduced the accuracy of the calibration 
in comparison to the 208keV photopeak alone. Resolution re-
covery improved the accuracy of the results, whilst the use of 
post-reconstruction filtering either improved or did not alter 
the accuracy in these results. Segmenting on the CT volume 
and adding an additional margin resulted in the most accurate 
results for active regions, whilst the use of autocontouring al-
gorithms was most accurate for low activity regions. Conclu-
sion: This work presents an assessment of the impact of each 
calibration method and variable used by seven hospitals in an 
intercomparison exercise. Recommendations for improved ac-
curacy of quantitative imaging of 177Lu are offered, and limita-
tions of these recommendations discussed.

E-PW042
Software Guided PET Uptake Recognition in Patients with 
Lymphoma and Lung Cancer
N. Avramovic1, L. Sibille2, B. Spottiswoode2, J. Declerck2, S. 
Zuehlsdorff2, M. Schäfers1; 1Department of Nuclear Medicine, 
University Hospital Münster, Münster, GERMANY, 2Siemens Medical 
Solutions, Malvern, PA, UNITED STATES OF AMERICA.

The interpretation of 18F-Fluorodeoxyglucose (FDG) PET/CT 
images is challenging given the sources of variability such as 
data acquisition, reconstruction methods and physiological 
tracer distribution. Recent advances in machine learning have 
enabled multi-parametric image classification with unprece-
dented accuracy. In this work, a convolutional neural network 
(CNN) was trained on PET/CT data to classify the malignancy of 
regions with increased uptake. PET/CT images of 628 patients 
with known lung cancer or lymphoma were analyzed by two 
experienced nuclear physicians: each uptake region was anno-
tated in anatomical location and physiological characterization 
(e.g. benign, malignant) and served as ground truth for the CNN. 
The algorithm incorporated image features such as multi-pla-
nar PET and CT reconstructions focused around each region of 
uptake to describe the region and its local context. A non-rigid 
registration of a maximum intensity projection (MIP) PET image 
to an anatomical atlas was used to characterize the anatomical 
location. The network comprised a series of alternating convolu-
tional and pooling layers to extract imaging features while fully 
connected layers integrated the non-imaging features into a sin-
gle network. The available data were divided into training (60%), 
validation (20%) and testing (20%) subsets. A total of 12,959 
PET regions of uptake were manually annotated from 302 lung 
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cancer and 326 lymphoma cases resulting in 4,677 malignant 
lesions and 7,276 regions of physiological uptake. Characteriza-
tion into benign or malignant classes using the CNN was shown 
to have an area under the ROC curve of 0.96 on the test subset 
demonstrating a good ability at discriminating benign versus 
malignant FDG uptake in this patient cohort. Furthermore, the 
MIP PET image proved to be useful to discriminate brown fat 
uptake and left-right symmetrical physiological uptake. In this 
study we have demonstrated that the characterization of lesions 
in patients with lung cancer or lymphoma can be successfully 
performed using a convolutional neural network. While further 
image data and refinement of algorithms will be required for 
the application of such technology in clinical decision making, 
there are several potential use cases using the presented tech-
nology: reading workflow could potentially be simplified by pre-
processing PET/CT to more efficiently derive clinically relevant 
parameters such as automatic parametric lesion description 
(e.g., total lesion glycolysis or total metabolic tumor burden), 
lesion differential diagnosis and pre-population of appropriate 
reporting fields. Finally, the same technique could be expanded 
onto other PET indications.

E-PW043
18F-FDG PET/CT texture analysis in patients with head and 
neck cancer
M. Larobina1, B. Salvatore1, R. Fonti1, R. Solla1, L. Murino2, A. 
Brunetti3, S. Del Vecchio4, A. Cuocolo4, L. Pace3; 1Institute of 
Biostructure and Bioimaging, National Council for Research, 
Napoli, ITALY, 2Institute for Applied Mathematics “Mauro Picone”, 
National Council for Research, Napoli, ITALY, 3Department of 
Medicine and Surgery, University of Salerno, Salerno, ITALY, 
4Department of Advanced Biomedical Sciences, University 
“Federico II”, Napoli, ITALY.

Aim: To evaluate the role of 18F-FDG-PET/CT texture analysis in 
the staging and prediction of outcome of patients with head 
and neck cancer. Materials and Methods: Twenty-two patients 
with head and neck cancer (15 male; mean age 61 ± 11 years) 
were included in this study. All patients underwent whole-body 
18F-FDG PET/CT at diagnosis and their records were retrospec-
tively evaluated. PET images were processed to calculate, for 
each primary lesion, parameters such as SUVmax, SUVmean, Meta-
bolic Tumor Volume (MTV), Total Lesion Glycolysis (TLG), and a 
total of 17 texture indices. An in-house software written in IDL 
(Exelis Visual Information Solutions, Inc.) was used to calculate 
MTV with a 40% SUVmax threshold and 5 texture indices derived 
from the intensity-histogram of the lesion volume: Standard de-
viation, Skewness, Kurtosis, Coefficient of variation, Area under 
cumulative SUV-volume histogram curve (AUC-SHC). Moreover, 
the Matlab (The MatWorks, Inc.) cooc3D.m function was used to 
calculate the other 12 texture indices derived from the three-di-
mensional grey level co-occurrence matrix: Uniformity, Entropy, 
Correlation, Contrast, Homogeneity, Variance, Sum mean, Dis-
similarity, Cluster shade, Cluster tendency, Max probability, In-
verse variance. Texture features were normalized as Z-scores and 
four distinctive groups were identified using hierarchical cluster-
ing approach with Euclidean distance. Results were represented 

in the form of a heat map. Four indices were selected, each to be 
representative of a group: Skewness, Homogeneity, AUC-SHC, 
and Dissimilarity. After 18F-FDG PET/CT examination, patients 
were treated with radiotherapy alone or combined with chemo-
therapy, and 15 of them underwent a mean follow-up period of 
30 months. Results: The role of conventional PET parameters 
such as SUVmax, SUVmean, MTV, and TLG, and the selected repre-
sentative textural indices were evaluated in relation to clinical 
parameters using the ANOVA test. MTV, Homogeneity and Dis-
similarity showed a statistically significant difference in terms 
of mean values with respect to stage (p< 0.05), while TLG and 
Skewness showed a statistically significant difference in terms of 
mean values with respect to tumor grade (p<0.05). At multivar-
iate analysis, only TLG and MTV were retained in the model for 
prediction of overall survival. By Kaplan-Maier analysis and log-
rank testing, overall survival was significantly better in patients 
with an MTV <9.27mL. Conclusion: The results of this study 
suggest that conventional PET parameters and textural indices 
can be useful in the evaluation and prediction of outcome in 
head and neck cancer patients.

E-PW044
Gender independence of a novel simple equation for 
accurate glomerular filtration rate (GFR) determination by 
51Cr-EDTA plasma clearance with only two blood samples
G. Arsos1, E. Moralidis1, D. Katsampoukas1, A. Kalaitzogloy1, E. 
Manoy2, C. Sachpekidis3; 1Aristotle University of Thessaloniki School 
of Medicine, Papageorgiou Gen Hospital, Thessaloniki, GREECE, 
2Nephrology Clinic, Papageorgiou Gen Hospital, Thessaloniki, 
GREECE, 3Clinical Cooperation Unit, Nuclear Medicine, German 
Cancer Research Center, Heidelberg, GERMANY.

Purpose/Introduction: We have recently developed and val-
idated a novel, simple, accurate, power equation (NE) of the 
form GFR-NE = 1.5 GFR20.9 for predicting glomerular filtration 
rate calculated by multiple blood samples (GFR-MS) from GFR 
values derived by the “slope-intercept” technique with only 2 
time blood samples during the late phase of the tracer disap-
pearance (GFR2). However, as sex is a major modifier of many 
GFR determinants like body size, metabolism and extracellular 
fluid volume, the performance of any new relevant formula 
should be tested for gender differences. The purpose of the 
present study is to explore potential sex differences in the pre-
dictive performance of the above-mentioned NE. Patients and 
Methods: A total of 605 Caucasian patients with a wide range 
of age (12-88 years), body size and renal function (2-168 ml/
min/1.73 m2) referred for routine GFR measurement, consist-
ing the validation group of the NE, were included. Ten blood 
samples were obtained between 5 min and 240 min after bolus 
i.v. injection of 51Cr-EDTA. GFR (ml/min) was determined by a) 
tracer elimination approximation by two-compartmental expo-
nential modelling (GFR10) and b) by the “slope-intercept” meth-
od using blood samples at 2 and 4 hours (GFR2) and scaled to 
1.73 m2 of BSA calculated by the Haycock formula (SGFR, ml/
min/1.73 m2). Patients were divided in male (M) and female 
(F) groups. For both groups, the correlation of GFR-NE with 
GFR-MS values and their difference were assessed for both the 
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non- (GFR) and BSA-scaled (SGFR) values. Results: 35.5% of the 
patients were females. For both M and F sex groups, the linear 
GFR2-GFR-MS and SGFR2-SGFR-MS regression was excellent, 
with regression line slopes non significantly different than or 
very close to unity (R2; M, 0.973 and 0.972; F, 0.982 and 0.980, 
respectively; p less than 0.0001 for all; Slope; M, 1.02 and 1.00; 
F, 0.98 and 0.97, respectively, p less than 0.0001 for all). Also for 
both M and F sex groups, the differences GFR-NE - GFR-MS and 
SGFR-NE - SGFR-MS were non-significant and less than ±1.5 ml/
min or ml/min/1.73 m2 for all. Conclusions: The excellent accu-
racy of our novel power equation for predicting GFR-MS from 
GFR2 values, is clearly sex-idependent.

E-PW045
Supine/prone patient position significantly affects primary 
breast cancer quantification on FDG PET/CT acquisition
I. Gorczewska1, D. Borys2, O. Chrabański1, M. Jarzab3, A. d’Amico1; 
1Department of PET Diagnostic, MSC Memorial Cancer Center, 
Gliwice, POLAND, 2Silesian University of Technology, Institute 
of Automatic Control, Gliwice, POLAND, 3III Department of 
Radiotherapy and Chemotherapy, MSC Memorial Cancer Center, 
Gliwice, POLAND.

Aim: In standard clinical routine PET/CT study is performed 
in supine position with hands raised over the head. However, 
for breast imaging basic anatomical study - MRI is executed 
in prone position. Acquisition in the same position during the 
PET/CT scan will provide the studies comparison and metabolic 
characterisation of lesion visible in MRI. In this study we have 
compared both PET/CT scans in prone and supine position, to 
verify if the metabolic characterization of lesion change sig-
nificantly regarding to position of the patient. Materials and 
Methods: Thirty three patients with lesions in breast were 
selected and double PET/CT series were performed in two 
positions: standard supine and additional prone. Mean age 
of analysed women was 52 years +/- 12 (with range of 30 to 
74 years). Prone position was achieved using a homemade 
special pad, with the shape of breast coil in MRI. Regions of 
interest including lesions have been drawn on Philips Intel-
liSpace station using three segmentation methods: adaptive 
contouring, 41% maximum value and 2.5 SUV. The following 
metabolic parameters was considered: SUVmin, SUVmax, SU-
Vmean, SUVstd, metabolic tumour volume, SULpeak, TLG. Data 
analysis was performed using Statistica v.13 StatSoft to com-
pare above mentioned parameters. Statistical significance was 
determined using Wilcoxon matched-pairs signed rank test. A 
p-value less than 0.05 was considered significant. Results: Each 
tested contouring method present significant differences in tu-
mour quantification for parameters: SUVmax (for each method 
p=0.0049), SUVstd (adaptive: p = 0,0003; 41%max: p=0,0028 
SUV2.5: p=0,0018), SULpeak (adaptive: p=0,0038; 41%max: 
p=0,0123; SUV2.5: p=0,0217) and TLG (adaptive: p=0,0060; 
41%max: p=0,0005, SUV2.5: p=0,0005). For SUVmean significant 
differences were observed in 41%max (p=0.0031) and SUV2.5 
(p=0.0009). Metabolic tumour volume was different only for 
SUV2.5 method (p=0.0008) . Conclusions: Statistical significant 
differences were observed in metabolic tumour parameters 

like SUVmax, SUVstd and TLG independently of the contouring 
method. This shows that the position of the patient during the 
PET/CT study in breast cancer imaging is fundamental and can 
influence the analysis of the image regarding the most often 
used metabolic parameters. Acknowledgment: Grant No. 
STRATEGMED2/267398/4/NCBR/2015.

E-PW046
A new device (COTI) for thyroid uptake measurement and 
prospective dosimetry oriented therapy
M. Abuqbeitah1, M. Demir1, N. Yeyin1, D. Gray2, S. Sağer1, L. Uslu-
Beşli1, K. Sonmezoglu1; 1Istanbul University, İstanbul, TURKEY, 2AG 
Medical, Paris, FRANCE.

Aim: COTI device has been newly invented as innovative tech-
nology for providing more information about the actual effec-
tive half-life of the radioactivity which lead to more accurate 
quantification and dose estimation during radioiodine therapy. 
Methodology: COTI device is equipped with 2 CsI LoHi detec-
tors which is sensitive to activity ranges from 0.02 - 30 MBq, and 
attached to 4 SiPMTs. Wireless communication system operates 
the device where the detectors are inserted inside special de-
signed collars to match the size of the thyroid lobes. COTI’s sen-
sitivity was found to be 5-6 folds superior than the conventional 
thyroid probes. COTI can continuously measure the photons 
emitted from thyroid gland and exclude non-thyroidal contri-
bution up to days. The feasibility and affordability of this device 
for routine implementations was tested through 88 patients (72 
pts thyroid cancer and 16 pts hyperthyroidism) up to 24 hours, 
10 patients among them were monitored for ≥ 96 h. The up-
take values of COTI device was compared to those generated by 
the conventional Probe (reference line) after administration of 
0.44- 2 MBq 131I. The major statistical analysis was made via SPSS 
software. Results: The average deviation between COTI and the 
reference line was %11 and -26% at 2 and 24 h respectively. The 
correlation between both devices were R2= 0.7 and 0.9 for 2 and 
24 hour’s uptake. Mann-Whitney U test showed no significant 
difference between the reference line and COTI device in both 2 
and 24 hours’ uptake values. % 85 of the patients had 24th hour’s 
uptake with COTI less than the reference line which reflects the 
effect of non-thyroidal tissue uptake on the measures obtained 
from the traditional probe. The average deviation between the 
two measures after 96 h was -18 %. For patients with hyper-
thyroidism (n=16), the obtained results exhibited deviation of 
-29% compared to the reference line. Conclusion: CoTI device 
is portrayed by high sensitivity which can reasonably quantify 
the thyroid gland or residues as a function of time and uptake 
curves might be generated to calculate the radiation dose with 
less effect to the non -thyroidal compartments. CoTI is able to 
provide records of uptake before and after radioiodine therapy 
with compatible detectors that would be considered valuable 
and relevant for simple dosimetry oriented therapy.

E-PW047
Performance evaluation of Cerenkov Luminescence 
Imaging versus Autoradiography
J. olde Heuvel1,2, B. J. de Wit - van der Veen1, K. N. Vyas3, D. S. Tuch3, 
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M. R. Grootendorst3, M. P. M. Stokkel1, C. H. Slump2; 1Netherlands 
Cancer Institute - Antoni van Leeuwenhoek, Amsterdam, 
NETHERLANDS, 2University of Twente, Enschede, NETHERLANDS, 
3Lightpoint Medical Ltd, Chesham, UNITED KINGDOM.

Purpose: Cerenkov Luminescence Imaging (CLI) is an emerg-
ing technology involving optical imaging of Cerenkov photons. 
CLI has potential for intraoperative tumour margin assess-
ment, which has been proven in breast cancer surgery using 
18Fluorine-fluorodeoxyglucose (18F-FDG). CLI of 68Gallium pros-
tate-specific membrane antigen (68Ga-PSMA) could enable mar-
gin assessment in prostate cancer surgery. Autoradiography is 
an alternative strategy to improve light yield by conversion of 
β+-particles into light photons using scintillation. The aim of this 
study was to investigate performance of 68Ga and 18F with CLI 
and autoradiography. Methods: CLI images were acquired us-
ing the LightPath system (Lightpoint Medical). Exposure times 
of 60s and 300s were used, with 2x2 and 8x8 binning respec-
tively. A 60mm diameter petri dish, filled with 40kBq/mL 18F or 
68Ga, was imaged in all experiments. First, imaged without scin-
tillation sheets. Thereafter, 6μm flexible and 1mm rigid scintilla-
tion sheets were accordingly added. Lastly, the effect of 550nm 
and 800nm short-pass filters was evaluated, with and without 
scintillators. The detectable activity level was determined as 
SNR=2. Results: The detectable activity with 60s exposure of 
18F and 68Ga was 29.38kBq/mL and 1.57kBq/mL, 2.49kBq/mL and 
0.73kBq/mL, 0.24kBq/mL and 0.04kBq/mL for CLI, flexible and 
rigid scintillator, respectively. Flexible scintillation improved the 
signal compared to CLI 11x and 2x and rigid 131x and 44x for 
18F and 68Ga, respectively. The detectable level with 300s expo-
sure of 18F was 3.83kBq/mL and 0.18kBq/mL for 68Ga. The flexible 
scintillator resulted in a 18F detectable level of 0.25kBq/mL. Fil-
tering reduced the CLI signal intensity to 65% with 550nm filter 
and 92% with 800nm. The addition of a flexible scintillator led 
to signal reduction to 49% and 95%, respectively. With the rigid 
the signal was 95% for both filters. Conclusion: 68Ga is superior 
over 18F in terms of detectable level, with and without addition-
al scintillators. The relative signal increase with scintillators was 
less explicit for 68Ga compared to 18F, yet the detectable level for 
both isotopes decreased. Optical filters reduce the signal more 
using flexible scintillator than ridged ones, resulting from their 
emission spectrum. Clinically, injected activity can be reduced 
when applying scintillators, improving radiation safety and us-
ing a practical exposure of 60s. This research suggests to use 
rigid scintillators, however, there are significant advantages of 
flexible scintillators for intraoperative margin assessment during 
prostate surgery using 68Ga-PSMA. Research Support: This re-
search is supported by KWF Kankerbestrijding and Technology 
Foundation STW, as part of their joint strategic research pro-
gramme ‘Technology for Oncology’.

E-PW048
Evaluation of a novel hybrid intensity and gradient-based 
method for PET tumor segmentation using a Monte Carlo 
simulated NSCLC phantom
H. Wan, R. Niman, A. S. Nelson; MIM Software, Cleveland, OH, 
UNITED STATES OF AMERICA.

Purpose: Accurate and consistent PET segmentation contin-
ues to be a challenge for prognosis, therapy response assess-
ment, and treatment planning. Reducing variability is essential 
to make the quantitative metrics consistent between clinicians. 
The goal of this study is to examine how a hybrid intensity and 
gradient based PET segmentation algorithm (hybrid method) 
compares to a previously studied gradient-only based segmen-
tation algorithm (gradient-only method) with respect to accu-
racy and variability. Previously, the gradient-only method was 
found to be the most accurate when compared to thresholding 
and manual methods (Werner-Wasik 2012). Methods: 24 Monte 
Carlo simulated PET scans of the thorax with 27 clinically realis-
tic lung tumors were used for evaluating segmentation accu-
racy and variability. The mean tumor volume was 95ml (range 
7-264ml). Tumor locations were within the lung, adjacent to the 
mediastinum or chest wall. 6 observers (4 radiation oncologists 
and 2 PET-trained nuclear radiologists) used the gradient-only 
method to contour each tumor. The hybrid method was initial-
ized at 6 different locations corresponding to the centroids of 6 
different axial slices equally spaced from the second top-most 
to the second bottom-most slice of the ground truth contour. 
Both the gradient-only and the hybrid method contours were 
compared to the ground truth contours. In order to examine 
the variability between the observers with each method, an 
Intraclass Correlation (ICC) test was done. Results: The hybrid 
method had a significantly higher median Dice coefficient of 
0.934 compared to 0.915 for the gradient-only method (p < 
0.001). The hybrid method had a significantly lower average ab-
solute percent error in volume with 8.1% (7.4% SD) for the hy-
brid method versus 9.3% (9.8% SD) for the gradient-only meth-
od when compared to the ground truth volume (p < 0.05). The 
ICC value for the hybrid method was 1.00, compared to 0.998 
for the gradient-only method (p < 0.01) . This suggests that the 
hybrid method had less inter-user variability. Discussion: While 
the previously studied gradient-only method had low inter-us-
er variability, it still required the user to provide both a central 
point and a diameter estimate in order to initiate segmentation. 
This new hybrid method is even less user-dependent in that it 
only requires the user to locate to a point within the tumor. This 
hybrid method provides a consistent and accurate semi-auto-
matic PET segmentation technique that improves upon the gra-
dient-only predecessor in accuracy and variability throughout 
this preliminary study. Future studies with more varied test data 
are planned.

E-PW049
Regularized Reconstruction of 68Ga-PSMA Whole-Body 
Examinations Acquired on a Digital Time-of-Flight PET/CT 
Scanner
E. Lindström1,2, N. Kumar Regula1,2, A. Sundin1,2, J. Sörensen1,2, M. 
Lubberink1,2; 1Uppsala University, Uppsala, SWEDEN, 2Uppsala 
University Hospital, Uppsala, SWEDEN.

Introduction: Prostate-specific membrane antigen (PSMA) PET 
has shown to enable unique discrimination of whole body tu-
mor burden in prostate cancer (PCa) patients. To further opti-
mize target to background expression levels we sought to in-



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S254

vestigate the image quality and quantitative outcome measures 
of regularized reconstruction by block-sequential regularized 
expectation maximization (BSREM). The aim was to evaluate im-
age quality in relation to reconstruction regularization parame-
ter (β-value) and acquisition duration. Materials and Methods: 
The study encompassed retrospective reconstruction and anal-
ysis of 16 digital time-of-flight PET/CT examinations acquired 60 
min post injection of 2 MBq/kg of 68Ga-PSMA in patients with PCa 
biochemical relapse after primary treatment. Reconstruction by 
ordered-subsets expectation maximization (OSEM; 3 iterations, 
16 subsets, 5-mm gaussian post-processing filter) and BSREM 
(β-values of 100-1600) were used, both including time-of-flight 
and point spread function modelling. Lesion standardized up-
take values (SUVs) were obtained by applying a 41% threshold 
of the maximum voxel value. Background variability (BV) was 
measured by placing a spherical volume of interest in the right 
liver lobe in the axial plane and defined as standard deviation 
divided by the mean SUV. The image quality was evaluated in 
terms of lesion to noise and lesion to background ratios. Re-
sults: OSEM reconstruction produced images with a BV of 15%, 
whereas BSREM with a β-value above 400 resulted in lower BVs 
than OSEM. Decreasing the acquisition duration from 2 to 1 and 
0.5 min per bed position increased BV for both reconstruction 
methods, although BSREM with a β-value of 800 and 1200 and 
above, respectively, kept the BV below 15%. In comparison of 
BSREM with OSEM, the mean lesion SUVpeak to BV ratio improved 
by 5 to 77% with an increasing β-value of 300-1300 (from 71.7 
to 73.6-126.4), whereas the mean lesion SUVpeak to background 
SUVmean ratio decreased with an increasing β-value ranging from 
0 to 18% (from 2.8 to 2.9-3.4) with a β-value of 100-1100. De-
creased acquisition duration resulted in β-values 800 to 1200 
and 1200 to 1400—for 1 and 0.5 min per bed position, respec-
tively—producing improved image quality outcome measures 
compared with OSEM at a full acquisition duration of 2 min per 
bed position. Conclusion: Accurate localization of the recurrent 
disease is critical especially if the intent is curative radiotherapy. 
BSREM reconstruction with β-value 500-1100 resulted in lower 
background variability and higher lesion to background ratio 
images in comparison with OSEM.
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E-PW050
Comparison between 72hours- specific diet and no-diet in 
evaluation of endocarditis with PET/CT
M. Gazzilli, R. Durmo, D. Albano, M. Bonacina, E. Cerudelli, M. 
Bertoli, F. Dondi, A. Mazzoletti, F. Bertagna, R. Giubbini; Spedali Civili 
di Brescia, Brescia, ITALY.

Aim: 18Fluorine-Fluorodeoxyglucose Positron Emission Tomog-
raphy/Computed Tomography 18F-FDG-PET/CT) has been pro-
posed as an important imaging modality for detecting Infective 
Endocarditis (EI). However, intense dishomogeneous physiolog-

ical myocardial 18F-FDG uptake may mask pathological uptake 
in valve lesion. The aim of this study is to retrospectively analyse 
the impact of a low carbohydrate, high protein, high fat (LCH-
PHF) diet starting 72 hours before the examination with a classic 
overnight fasting in reducing physiologic myocardial 18F-FDG 
uptake and helping the diagnostic accuracy in the detection of 
IE. Materials and Methods: We included 53 patients (38 male; 
15 female; mean age 63) who underwent 18F-FDG-PET/CT scan 
for suspicious of EI. Nine diabetic patients with insulin-therapy 
were excluded. Twenty-two patients with LCHPHF diet were 
compared to twenty-two patients with an overnight fast prepa-
ration only. PET/CT images were analysed qualitatively by as-
signing a visual score (0= clearly and reportable examination ; 
1= doubtful examination and 2= not reportable examination) 
and semiquantitatively by measuring maximum and mean stan-
dardized Uptake Value (SUVmax and SUVmean) of the suspected 
lesion, of the blood-pool, of the liver at the VIII hepatic segment 
and of the right atrium. Moreover, an ellipsoid volume of interest 
(VOI) was designed to include the whole left ventricular myocar-
dium activity. Results: In LCHPHF-diet group, at visual analysis 
21 patients (95%) had score 0, and 1 patient score 1; while in the 
control group, 13 patients (59%) achieved score 2.4 (18%) score 
0 and 5 (22%) score 1. Comparing PET/CT report and clinical fi-
nal diagnosis, LCHPHF-diet group had higher diagnostic accura-
cy than the second group with a Sensitivity of 91%, Specificity of 
100% Negative Predictive Value of 92%, Positive Predictive Value 
of 100% and of Accuracy 95% compared to Sensitivity of 20%, 
Specificity of 75%, Negative Predictive Value of 43%, Positive 
Predictive Value of 50% and Accuracy 44% respectively. Semi-
quantitative analysis showed that left ventricle SUVmax’s mean 
in diet group was 2.87 vs 6.58 in controls (p<0.001); lesion to 
myocardium SUVmax ratio was significantly higher in diet group 
1.10 vs 0.28 (p<0.07). There were no significant differences in 
the other semiquantitative parameters between two groups. 
Conclusion: Our preliminary study showed that LCHPHF-diet 
started 72h before the exam suppresses cardiac glucose me-
tabolism significantly better than prolonged fasting protocol, 
leading to a significant improvement in the interpretability and 
diagnostic accuracy of 18F-FDG PET scans for detection of IE.

E-PW051
Myocardial 18F-FDG Suppression In Patients With 
Suspected Endocarditis Comparing Two Preparation 
Strategies
J. S. Blanco Cano1, M. N. Pizzi1, S. Aguadé Bruix1, A. Roque Pérez1, 
M. Salcedo Pujantell2, J. Castell Conesa1; 1Vall d´Hebron University 
Hospital, Barcelona, SPAIN, 2Vall d’Hebron University Hospital, 
Barcelona, SPAIN.

Introduction: 18F-FDG-PET/CTA has high sensitivity in detect-
ing infection, with increasing relevance in the diagnosis of pros-
thetic valve endocarditis (PVE). For correct cardiac assessment 
it’s necessary to obtain the minimum myocardial FDG uptake 
(myocardial supression), which can be achieved with prolonged 
fasting associated with Heparin EV and/or a high-fat/low-carbo-
hydrate diet. Objective: To evaluate the efficacy of myocardial 
suppresion by using Fasting+Heparin vs Fasting+Heparin+Diet. 
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To assess possible correlation between different clinical vari-
ables (cholesterol, triglycerides, LDL, ejection fraction) and the 
degree of suppression achieved. Methods: We analyzed 63 
patients who underwent a PET/CTA due to suspected PVE (52 
prosthetic valves, 11 valved tubes). All of them underwent fast-
ing (≥18 hours) plus Heparin (50 IU/Kg EV) 15 minutes before 
FDG injection; 41 patients also conducted a diet. The degree of 
myocardial suppression was assessed qualitatively (5-degree 
visual scale) and semi-quantitatively by measuring left myocar-
dial SUVmean. The reference uptake was measured at the liver 
(SUVmeanL). Adequate suppression was considered when SU-
Vratio Heart/Liver (H/L) was ≤1. Results: The visual assessment 
showed adequate myocardial suppression in 45 patients (71%), 
13/22 with Heparin (59%) and 32/41 with Heparin+Diet (78%). 
There are significant differences in the myocardial SUVmean 
values (p=0.036) and SUVratioH/L (p=0.03) between the Hep-
arin groups (SUV 2.48±1.21; H/L 1.1±0.59) and diet (SUVmean 
1.91±0.88; SUVratioH/L 0.84±0.37). Patients with adequate visu-
al suppression showed a SUVratioH/L≤1 in 44/45 while 15/18 
patients without suppression had SUVratioH/L>1. There is good 
correlation (r=0.8) between SUVratioH/L and visual assessment. 
No correlation was found between the clinical variables as-
sessed and the degree of suppression, although supressed pa-
tients had higher cholesterol levels (155.5±47 vs 145.2±50 mg/
dL) and triglycerides (161.7±179.7 vs 130.2±60.2 mg/dL) com-
pared with not suppressed. Conclusion: A 78% of patients with 
Fasting+Heparin+Diet achieved a good suppression vs only 
59% of Fasting+Heparin, with good correlation between visual 
and semi-quantitative assessment.

E-PW052
Improving image quality of18 F FDG myocardial viability 
PET images in diabetics: A prospective cohort based 
kappa analysis
T. Bharadwaj1,2, H. J. Shah3, P. Aland4, V. R. Lele2; 1Utkal Institute 
of Medical Sciences and Hospital, Bhubaneswar, INDIA, 2Jaslok 
Hospital and Research Centre, Mumbai, INDIA, 3Dana-Farber 
Cancer Institute, Boston, MA, UNITED STATES OF AMERICA, 4Breach 
Candy Hospital, Mumbai, INDIA.

Introduction: Obtaining good quality myocardial FDG PET 
viability images with oral glucose load has always been cum-
bersome in diabetics[1]. Established guidelines (SNMI/ASNC/
SCCT) recommend delayed/repeat imaging or “hyperinsuline-
mic -euglycemic” clamp for better quality images. These meth-
ods are inconvenient, cumbersome, time consuming, risk laden 
and costly. Subject and Methods: A pilot study done in our 
institute which included 24 patients(15 were diabetic) -a new 
protocol, had revealed better quality images. Herein, 50 diabetic 
patients (26 males and 24 females), who were referred to the 
tertiary health care center were recruited into the study with 
prior consent. Patients were randomly assigned to group A or 
group B. Each cohort consisted of 25 patients each. Patients in 
group A were imaged according to the ASNC/SNMI/SCCT pro-
tocol. Group B were imaged with the new protocol -simultane-
ous administration of oral glucose and IV regular insulin (sliding 
scale- based on fasting plasma glucose levels). Images were ob-

tained after 45-90 minutes of 18F- FDG injection. Image sets were 
blinded for clinical details, randomized and were assigned to 
three qualified nuclear medicine physicians for visual interpre-
tation. Image quality was graded into - excellent, good, average, 
poor, based on visual analysis (parameters included- blood pool 
uptake and background). A quantitative parameter called M/B 
ratio was devised- ROI (2X2 pixel width) placed over the most in-
tense part of myocardium and the blood pool (myocardial cavi-
ty) and ratio of counts was calculated. Results: Results revealed 
that degree of agreement among clinicians(image quality) was 
good in patients assigned to group B (weighted kappa- 0.693, 
moderate agreement), than in group A( weighted kappa- 0.593, 
weak agreement). The M/B ratio was higher in group B(7.4+/-
1.7) versus group A( 5.8+/-1.5). The correlation between M/B 
ratio and quality of images on visual assessment was significant 
(p value=0.03), yielding various ranges for each category. Con-
clusion: In conclusion, the new protocol yielded better quality 
of myocardial PET images with higher M/B ratio especially in 
diabetics and was non-inferior to the established ASNC proto-
col. Further delayed and repeat imaging was sought in three 
patients assigned to group A (ASNC protocol) to get good qual-
ity images. However, further research and studies comparing it 
with established gold standard, i.e.,“euglycemic -hyperinsuline-
mic clamp” are required to establish the same.

E-PW053
Clinical Significance Of Quantitative Assessment 
Of Glucose Utilization In Patients With Ischemic 
Cardiomyopathy
K. Ko1,2, S. Wang3, R. Yen4, Y. Shiau3, J. Hsu5, H. Tsai5, C. Lee5, K. Chiu6, 
Y. Wu2,3,5; 1Department of Nuclear Medicine, National Taiwan 
University Hospital, Yunlin Branch, Yunlin County, TAIWAN, 
2Graduate Institute of Clinical Medicine, College of Medicine, 
National Taiwan University, Taipei, TAIWAN, 3Department of 
Nuclear Medicine, Far Eastern Memorial Hospital, New Taipei 
City, TAIWAN, 4Department of Nuclear Medicine, National Taiwan 
University Hospital, Taipei, TAIWAN, 5Cardiology Division of 
Cardiovascular Medical Center, Far Eastern Memorial Hospital, 
New Taipei City, TAIWAN, 6Division of Cardiovascular Surgery, 
Cardiovascular Medical Center, Far Eastern Memorial Hospital, 
New Taipei City, TAIWAN.

Purpose: FDG PET is widely used to evaluate myocardial via-
bility. However, the kinetics of glucose metabolism in viable 
and non-viable myocardium using dynamic FDG PET have not 
been extensively explored. The aim of this study was to prospec-
tively quantify the rate of myocardial glucose uptake (MRGlu) 
in myocardium with different perfusion-metabolism patterns 
and determine its prognostic value in patients with ischemic 
cardiomyopathy. Subjects & Methods: Patients with coronary 
artery disease and heart failure with reduced ejection fraction 
(≤45%) were prospectively enrolled for FDG PET between No-
vember 2012 and June 2017, and were then followed for at least 
6 months after PET. Dynamic glucose-loaded insulin-stimulated 
FDG PET with list mode was performed. Perfusion-metabolism 
patterns were determined based on visual score analysis of 201Tl 
SPECT and FDG PET. Segmental MRGlu (µmol/min/100 g) was 
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analyzed using the Patlak kinetic model. The primary endpoint 
was cardiovascular mortality. Differences in MRGlu between 
different patterns and their relationships with the clinical char-
acteristics were compared. Associations among MRGlu and pa-
tient outcomes were analyzed using Kaplan-Meier survival anal-
ysis. Results: A total of 79 patients (mean age 62.8±12.5 years, 
male 86.0%, ejection fraction 37.2±15.8%) with 710 myocardial 
segments were included. A significantly higher MRGlu was ob-
served in mismatch and reverse mismatch (RM) compared with 
the transmural and non-transmural match patterns (P = 0.03). 
Negative correlations were found between MRGlu in transmu-
ral match and a history of hyperlipidemia, statin usage and tri-
glyceride levels (all P < 0.05). Patients with diabetes receiving 
dipeptidyl peptidase-4 inhibitors (DPP4is) had a significantly 
lower MRGlu in transmural match, mismatch and RM, irrespec-
tive of glucose levels at FDG injection or the dose of insulin giv-
en. Patients with MRGlu in transmural match ≥23.40 (log-rank 
= 6.55, P = 0.01) or RM ≥36.90 (log-rank = 4.47, P = 0.03) had a 
worse outcome with a median follow-up time of 27.20±17.57 
months. Conclusion: Myocardial glucose utilization was influ-
enced by substrates and medications, including statins and DP-
P4is. MRGlu could discriminate between viable and non-viable 
myocardium, and MRGlu in transmural match and RM may be 
prognostic predictors of cardiovascular death in patients with 
ischemic cardiomyopathy.

E-PW054
[18F]-Sodium fluoride PET/CT and [18F]-FDG PET/CT 
in investigation of the mechanisms of aortic stenosis 
formation
D. V. Ryzhkova, P. Murtazalieva, S. Kukushkina, O. Irtyuga, E. Malev, 
O. Moiseeva; National Almazov Medical Research Centre, St-
Petersburg, RUSSIAN FEDERATION.

Purpose: was to investigate the relationship between aortic 
stenosis (AS) severity and intensity of [18F]-Sodium fluoride 
([18F]-NaF) and [18F]-FDG uptake in the aortic valve structures. 
Materials and Methods: 58 patients (60.83 ± 7.44 years, m: f 1: 
1.15) with degenerative origin of AS were included in the study. 
Maximal flow rate on the aortic valve (Vmax) was consider as 
a marker of AS severity and this parameter was evaluated by 
the standard protocol of transthoracic echocardiography (Vivid 
7; GE). All patients underwent PET/CT of the aortic valve (Dis-
covery 710; GE). Measurement of the aortic valve calcification 
was performed by [18F]-NaF PET/CT. Aortic valve inflammation 
was assessed by PET/CT with [18F]-FDG. For assessment the se-
verity of calcification and inflammation target-to-background 
ratio (TBR) were calculated using SUV max in aortic valve region 
and SUVmax in blood pool. Calcium scoring was measured in 
Agatston units using traditional CT protocol. Results: The aver-
age value of Vmax was 3.01 ± 0.62 m/s and the average aortic 
valve calcium index was 1548.23 ± 1396.7. We observed that TBR 
mean value for [18F]-NaF was higher in comparison with TBR 
mean value for [18F]-FDG (1.63 ± 0.42 vs 1.1 ± 0.14, p <0.001). 
There was no correlation revealed between [18F]-FDG uptake 
and Vmax (r = 0.018, p = 0.909). At the same time, a close rela-
tionship was found between Vmax and [18F]-NaF uptake (r = 

0.546, p <0.001) and the calcium score (r = 0.622, p <0.001). In 
addition, a positive correlation was found between the calcium 
score and the [18F]-NaF uptake (r = 0.702, p <0.001). There was 
not observed correlation between the [18F]-FDG and [18F]-NaF 
accumulation (r = 0.064, p = 0.68). Conclusion: Calcification is 
the prevalent pathological process in the AS formation. Contri-
bution of the inflammation seems to be not significant. Further 
investigations are required in a larger cohort of patients.

E-PW055
[18F]-Sodium Fluoride PET and [18F]-FDG PET/CT in 
prediction of aortic stenosis progression
D. V. Ryzhkova, S. Kukushkina, P. Murtazalieva, O. Irtyuga, E. Malev, 
O. Moiseeva; National Almazov Medical Research Centre, St-
Petersburg, RUSSIAN FEDERATION.

The aim of this study was to assess the diagnostic abilities of 
PET/CT with [18F]-sodium fluoride ([18F]-NaF) and [18F]-flu-
orodeoxyglucose ([18F]-FDG) to predict of aortic stenosis (AS) 
progression. Methods: 34 patients (60±8.05 years) with asymp-
tomatic AS were included in the study. There weren’t included 
patients with infective endocarditis and rheumatic heart dis-
ease. Severity of AS was assessed by values of the aortic jet ve-
locity (Vmax). At the baseline all patients underwent 2-dimen-
sional echocardiography (ECHO) (Vivid 7, GE) and hybrid PET/
CT (Discovery 710, GE) with [18F]-NaF and [18F]-FDG. Follow-up 
ECHO was performed in 6-12 months. PET/CT with [18F]-NaF 
and [18F]-FDG both was performed in 60 minutes after intra-
venous administration of tracers in different days. Spherical VOI 
(3.52 cm3) was drawn around aortic valve. SUVmax and SU-
Vmean for [18F]-NaF and [18F]-FDG both were calculated with-
in VOI. Blood pool in left atrium was selected as a background, 
where also SUVmax and SUVmean for [18F]-NaF and [18F]-FDG 
were measured. Using values of SUVmax and SUVmean wtithin 
VOI in aortic valves and background the target-to-background 
ratios (TBR) were calculated (TBRmax-to-max, TBRmean-to-
mean, TBRmax-to-mean) to assess severity of calcification 
and inflammation in aortic valve. CT calcium scoring was per-
formed using SmartScore 4.0 software and recorded in Agatston 
units. Results: Vmax values were in the range from 2.3 to 5.0 
m/s. Average Vmax was 3.24±0.76 m/s. We found the correla-
tion between Vmax and calcium scoring (r=0,648; p<0,001). 
Additionally there were obtained correlations between Vmax 
and TBRmax-to-max, TBRmean-to-mean, TBRmax-to-mean for 
PET/CT with [18F]-NaF (r=0.446; r=0.502; r=0.411 respectively; 
p<0.05). There were not any correlation between Vmax and the 
TBRmax-to-max, TBRmean-to-mean, TBRmax-to-mean for PET/
CT with [18F]-FDG. Follow-up ECHO revealed the progression 
of AS as the Vmax increase in 24 patients. No changes of Vmax 
values were observed in 10 patients. ROC-analysis revealed the 
accuracy PET/CT with [18F]-NaF as 70.8% (p=0.038) for predic-
tion of AS progression. It was established that the most accu-
rate predictive criterion was TBRmean-to-mean for PET/CT with 
[18F]-NaF with the cut-off TBRmean-to-mean was more than 
1.29. There were no significant relations for PET/CT with [18F]-
FDG. Conclusion: PET/CT with [18F-NaF] can predict AS pro-
gression based on the cut-off value of TBRmean-to-mean more 
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than 1.29. Inflammatory process, which was assessed by PET/
CT with [18F]-FDG, did not have any substantial significance in 
prediction of AS progression.

E-PW056
Myocardial 18F-Sodium Fluoride PET/MRI Imaging in 
Patients With Suspected Cardiac Amyloidosis
M. Abulizi1, V. Tacher1, N. Malka1, N. Louarn1, J. Israel1, D. Bodez2, 
J. Chalaye1, P. Issaurat2, W. Gariepy Mijiti2, S. Hamel1, A. Luciani1, 
T. Damy2, J. Deux1, E. Itti1; 1SyMPTOm PET/MRI platform, Henri 
Mondor Hospital, Creteil, FRANCE, 2Amyloid Network, Henri 
Mondor Hospital, Creteil, FRANCE.

Purpose: To evaluate the diagnostic performance of myocardial 
18F-sodium fluoride (18F-NaF) PET/MRI in patients with suspect-
ed cardiac amyloidosis (CA). Methods: Between June 2017 and 
April 2018, 19 consecutive patients with suspected CA under-
went cardiac PET/MRI imaging 1 h after injection of 4 MBq/kg 
18F-NaF (according to Trivieri, JACC 2016) on a Biograph mMR 
(Siemens, Erlangen, Germany). Simultaneous MRI sequences 
included cardiac-gated and respiratory-motion corrected cine 
MRI in 2, 3 and 4 cavities, T1 and T2 mapping, first-pass and late 
Gd enhancement. NaF uptake was measured by 2 independent 
observers visually and quantitatively by drawing a left myocardi-
al ROI on the 4-cavity MR image, and myocardium-to-blood pool 
ratio (M/B) were calculated. CA was confirmed by endomyocar-
dial biopsy or cardiac MRI+peripheral tissue biopsy. Early-phase 
99mTc-HMDP SPECT/CT was also performed in 15 patients (ac-
cording to Galat, JACC Imaging 2017). Results: Transthyretin 
(TTR) CA was diagnosed in 14 patients, systemic light-chain (AL) 
CA in 3 patients and no CA in 2 patients. Visual interpretation of 
the PET images revealed significant myocardial NaF uptake in 
only 2 patients with TTR CA and decreased myocardial uptake 
(below intraventricular blood pool) in 6 patients (2 without CA, 2 
AL and 2 TTR). M/B ratio were slightly higher in TTR patients (me-
dian 1.04; extremes 0.83-1.21) than in patients with AL CA or no 
CA (median 0.83, extremes 0.71-0.86, Mann-Whitney P=0.002). 
The optimal cut-off by ROC analysis to distinguish TTR from AL/
no CA was >0.86 (area under the ROC curve, AUC=0.971) and 
was >0.81 to distinguish CA from no CA (AUC=1.000). Perfor-
mances of NaF M/B ratio, HMDP uptake and MRI parameters 
to classify patients between TTR and AL/no CA was P=0.0005, 
P=0.0007 and P=0.01, respectively (Fisher’s exact test). Conclu-
sion: Myocardial 18F-NaF uptake is very low in patients with TTR 
CA 1 h after injection. Visual interpretation cannot reliablely dis-
tinguish TTR from AL/no CA while quantification of M/B ratio 
shows promising results but with very faint differences. In 2 TTR 
patients, a dynamic PET acquisition was performed immediately 
after NaF injection and showed higher myocardial uptake early 
after injection than at 1 h, suggesting fast wash-out by opposi-
tion to HMDP.

E-PW057
Relationships Between Myocardial Perfusion 
Abnormalities And Integrated Indices Of Atherosclerotic 
Burden In Patients With Intermediate Pre-test Probability 
Of Coronary Artery Disease 

K. W. Zavadovsky1, E. V. Grakova1, M. O. Gulya1, R. Liga2, A. Gimelli3, 
V. V. Saushkin1; 1Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of Sciences, Tomsk, 
RUSSIAN FEDERATION, 2Università di Pisa, Pisa, ITALY, 3Fondazione 
Toscana/CNR Gabriele Monasterio, Pisa, ITALY.

Purpose: To assess myocardial perfusion in stable CAD patients 
with different degrees of coronary artery stenosis. Methods: We 
selected 94 patients (58 men; mean age of 62.9±7.3 years) with 
intermediate pre-test probability of CAD. All patients under-
went coronary CT angiography (CCTA) and stress-rest MPI using 
GE Discovery NM/CT 570С. Coronary plaques were considered 
significant, intermediate, and non-significant when associating 
with a luminal narrowing ≥70%, 40% to 69%, and <40%, respec-
tively. The Segment Involvement Score was calculated as the 
total number of coronary artery segments with atherosclerotic 
plaques. The Segment Stenosis Score was computed by grad-
ing each coronary segment with a 5-point scoring system (0 
= no plaque; 1 = 1-24% stenosis; 2 = 25-49% stenosis; 3 = 50-
69% stenosis; and 4 = ≥70% stenosis). The summed rest score 
(SRS), stress score (SSS), and difference score (SDS) were derived 
from MPI images. Results: The median Segment Involvement 
Score and Segment Stenosis Score were 4.0 (interquartile range 
2.0- 5.0) and 7.5 (interquartile range 3.0; 13.0), respectively. Nor-
mal MPI images were observed in 38 patients, abnormal in 56. 
The frequencies of normal and abnormal MPI in patients with 
<40% (normal MPI 53%; abnormal MPI 47%) and 40% to 69% 
(normal MPI 44%; abnormal MPI 56%) coronary artery stenosis 
did not significantly differ (p=0.40 and p=0.22, respectively). In 
patients with ≥70% coronary artery stenosis, abnormal MPI was 
observed significantly more often (normal MPI 29%; abnormal 
MPI 71%) than normal MPI (p=0.001). In the overall population, 
both Segment Involvement Score and Segment Stenosis Score 
had weak correlations with SSS (r=0.3 and r=0.34, respectively; 
P<0.01 for both), SRS (r=0.27 and r=0.35, respectively; P<0.01 
for both), and SDS (r=0.3 and r=0.36, respectively; P<0.01 for 
both). In patients with <40% stenosis neither CT scores cor-
related with MPI parameters, while SDS correlated moderately 
with Segment Involvement Score (r=0.45; p=0.03) and Seg-
ment Stenosis Score (r=0.53; p=0.01) in those with 40% to 69% 
stenosis. In patients with ≥70% stenosis, the Segment Stenosis 
Score had moderate correlations with SSS (r=0.50; p=0.005) and 
SDS (r=0.43; p=0.02). Conclusion: Myocardial ischemia may fre-
quently develop even in the absence of critical coronary artery 
lesions, presenting in a consistent proportion of patients with 
either intermediate or even non-significant coronary stenosis. 
In those patients, the extent of regional myocardial perfusion 
defects correlates more with measures of global CAD burden 
than with focal stenosis severity, as a sign of the significant in-
ter-relation between diffuse coronary atherosclerosis and myo-
cardial ischemia.

E-PW058
Comparison of Fimasartan versus Amlodipine Therapy on 
Carotid Atherosclerotic Plaque Inflammation
M. Oh, C. Lee, E. Shin, C. Sung, D. Moon; Asan Medical Center, Seoul, 
KOREA, REPUBLIC OF.
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Objectives: We investigated the effects of fimasartan and am-
lodipine therapy on carotid atherosclerotic plaque inflamma-
tion using 18F-fluorodeoxyglucose (18FDG) positron emission 
tomography (PET) imaging. Background: The renin-angioten-
sin system plays an important role in promoting atherosclerotic 
plaque inflammation, which may be inhibited by angiotension-II 
receptor blockers. Methods: Fifty patients with acute coronary 
syndrome and at least one lesion with 18FDG uptake in the ca-
rotid artery (target-to-background ratio [TBR] ≥1.6) were ran-
domly assigned to receive either fimasartan (60mg once a day) 
or amlodipine (5mg once a day). 18FDG PET examinations were 
performed in all patients at baseline and at 6 months. The pri-
mary endpoint was the percent change in the TBR of the index 
vessel at the most diseased segment (MDS). Results: The two 
groups were similar in baseline characteristics. At the 6-month 
follow-up, the MDS TBR of the index vessel and aorta significant-
ly decreased in both groups. However, the percent change in 
the MDS TBR of the index vessel was similar between the two 
groups (-9.33±14.2% vs. -7.73±19.1%, respectively, p=0.9). No 
difference was also found for the percent change in the whole 
vessel TBR of the index vessel between the two groups. Similar 
findings were found for changes in the MDS TBR or whole ves-
sel TBR of the aorta. Total cholesterol, LDL cholesterol levels and 
blood pressure improved to a similar degree in both groups. 
Conclusions: Fimasartan and amlodipine similarly reduces ca-
rotid atherosclerotic plaque inflammation in patients with acute 
coronary syndrome, offering the same level of effectiveness.

E-PW059
Left Ventricular Dyssynchrony Parameters Measured by 
Phase Analysis of Stress and Resting Gated 13N-NH3 PET/
CT Myocardial Perfusion Imaging
A. Mazzoletti1, D. Albano1, F. Dondi1, M. Gazzilli1, E. Cerudelli1, 
M. Bonacina1, R. Durmo1, L. Camoni1, F. Bertagna1, C. Tinoco 
Mesquita2, R. Giubbini1; 1Spedali Civili Brescia, Brescia, ITALY, 
2Universidade Federal Fluminense, Niterói, RJ, Brazil, BRAZIL.

Aim: The relationship between perfusion pattern and stress-in-
duced changes in left ventricular mechanical dyssynchrony 
(LVMD) has been previously described with controversial results 
on stress-rest perfusion imaging studies. Using regadenoson, 
as a stress inducer, causes maximum vasodilation and hyper-
emia immediately, unlike other vasodilatory agents. The aim 
of the study is to assess the relationship of perfusion pattern 
with stress-induced changes in LVMD on stress-rest 13N-am-
monia positron emission tomography/computed tomography 
(13N-NH3 PET/CT). Materials and Methods: In this retro-
spective study we enrolled 49 patients (average age 65; male 
26 and female 23) who underwent stress-rest 13N-NH PET/CT. 
We divided our population in two groups considering imaging 
result: patients with reversible myocardial perfusion defect at 
stress (Ischemic group, n=16) and patients without myocardi-
al reversible perfusion defects (Non-ischemic groups, n=33). 
We evaluated epidemiological/clinical characteristics (age, sex, 
cardiovascular risk factors), main imaging features (summed 
stress score, summed rest score, summed difference score, LV 
ejection fraction) and LVMD parameters: phase standard de-

viation (PSD) and phase histogram bandwith (PHB), both as-
sesed during-stress and at rest. ΔPSD (during-stress PSD - rest 
PSD) and ΔPHB (during stress PHB - rest PHB) were calculated 
to measure stress-induced changes in LVMD. Results: Consid-
ering the epidemiological/clinical features, no significant dif-
ference was present between the two groups, except for sex, 
history of diabetes and previous revascularization that were 
higher in ischemic-group (p value 0.03; p value 0.017; p value 
0.081, respectively). There were no significant differences in the 
LV dyssynchrony parameters (PSD during stress, PSD at rest, PHB 
during stress, PHB at rest) between during stress and at rest in 
both groups. Mean stress-LVMD parameters were significantly 
higher in ischemic group than non-ischemic (PSD 7.19±5.05 vs 
4.1±1.45, p value 0.002; PHB 29.93±23.7 vs 17.21±6.47, p value 
0.005); also the same variables at rest were significantly high-
er in the ischemic cohort in comparison to non-ischemic (PSD 
5.96±4 vs 4.44±1.6, p value 0.043; PHB 23.9±17.9 vs 16.3±4.79, 
p value 0.020). Both ΔPSD and ΔPHB were significantly higher 
in ischemic patients (1.22±2.48 vs -0.14±1.3 and 4.93±19.96 vs 
0.90±5.5 respectively) Conclusion: In conclusion, all LVMD pa-
rameters were significantly higher in the ischemic patients com-
pared to non-ischemic, while there was no significant difference 
in each cohort between stress and rest evaluation. Unlike tech-
netium radiotracers, ammonia-PET/CT were performed imme-
diately during regadenoson stress induction and may explain 
our evidences partially in contrast with other studies.
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E-PW060
Diagnostic and therapeutic impact of 18F-FDG PET/CT and 
CTA in suspected TAVI endococarditis
L. E. Swart1, A. R. Wahadat1, W. Tanis2, A. M. Scholtens3, N. 
M. D. A. van Mieghem1, C. A. M. Schurink1, G. P. Krestin1, J. W. 
Roos-Hesselink1, R. P. J. Budde1; 1Erasmus University Rotterdam, 
Rotterdam, NETHERLANDS, 2HagaHospital Heart Center, The 
Hague, NETHERLANDS, 3Meander MC, Amersfoort, NETHERLANDS.

Introduction: In transcatheter aortic valve implantation (TAVI), 
a stented valve is inserted inside the native aortic valve to treat 
severe aortic valve stenosis. TAVI endocarditis is a devastating 
complication that is difficult to diagnose and relies on the Duke 
criteria comprising echocardiography and blood cultures. We 
assessed the additional diagnostic value of 18F-fluorodeoxyglu-
cose (18F-FDG) positron-emission/computed tomography (PET/
CT) and cardiac computed tomography angiography (CTA) in 
suspected TAVI endocarditis on top of echocardiography and 
blood cultures. Subjects & Methods: From our institutional en-
docarditis database, all patients suspected of TAVI endocarditis 
were selected who underwent 18F-FDG PET/CT and/or cardiac 
CTA. PET/CT and CTA images were assessed in clinical practice 
by a nuclear medicine physician and cardiovascular radiologist 
respectively, while additional quantitative PET/CT analyses were 
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performed by a nuclear medicine physician blinded to all clini-
cal data. The maximum standardized uptake value (SUVmax) was 
measured in an automated VOI with a 40% isocontour around 
the valve on EARL-accredited reconstructions (where available), 
while the SUVratio was calculated as the ratio of the SUVmax and 
the mean SUV in the blood pool of the descending aorta. The fi-
nal diagnosis of TAVI endocarditis was determined by our Endo-
carditis Team based on European Society of Cardiology guide-
line recommendations. Results: Fourteen patients (age 76±13 
years; 6 males, median time since implantation 106.5 days [IQR 
74-495]) were identified, including 10 with a final diagnosis of 
TAVI endocarditis. PET/CT was performed in 13/14 patients and 
CTA in 11/14. Overall, 8/10 patients (80%) with a final diagnosis 
of TAVI endocarditis had signs of endocarditis on either the PET/
CT (n=6) and/or CTA scans (n=5). Four patients were newly di-
agnosed based on visually abnormal uptake around the valve 
on PET/CT (n=3) and/or a vegetation on CTA (n=2), as echo-
cardiography was only positive for signs of TAVI endocarditis 
in 4/10 (40%) patients. In 3/4 patients (75%) with an alternative 
diagnosis (central/peripheral line infections or pneumonia), the 
diagnosis of TAVI endocarditis was rejected based on the PET/
CT. The average EARL SUVmax and SUVratio in the patients with 
endocarditis were 4.22±1.82 (range 2.66-8.00) and 2.20±0.81 
(range 1.52-3.94), respectively. In patients without endocarditis, 
theses averages were 3.52±0.43 (range 3.27-4.01; p=0.54) and 
1.73±0.41 (range 1.31-2.13; p=0.36), respectively. Conclusion: 
The combined use of 18F-FDG PET/CT and cardiac CTA resulted 
in the diagnosis of TAVI endocarditis in a substantial number of 
patients in whom echocardiography was negative, while also al-
lowing the ruling out of endocarditis by providing an alternative 
focus for infection.

E-PW061
Imaging of Skull Base Osteomyelitis with FDG PET CT - 
How Critical is it?
S. Kulkarni, S. Sundaram, S. Padma, F. Sheriff; Amrita Institute of 
Medical Sciences and Research Centre, Kochi, INDIA.

Background and Purpose: Skull base osteomyelitis (SBO) is a 
life-threatening clinical condition usually seen in uncontrolled 
diabetics. Its presentation as non-specific symptoms and ab-
sence of signs of severe infection make it challenging to di-
agnose. There is a vital role for imaging in SBO diagnosing the 
extent of disease, monitoring treatment response and relapse 
rate. Computed Tomography and Magnetic Resonance Imaging 
(MRI) give excellent anatomical details, whereas nuclear med-
icine techniques help in identification of functional process. 
Flurodeoxyglucose Positron Emission Tomography (FDG PET-
CT) combines the strength of anatomical and functional bio-
markers. In this study, we evaluated the diagnostic performance 
of FDG PET-CT in skull base osteomyelitis and compared with 
MRI whenever available. Materials and Methods: Institutional 
review board approval was taken for this retrospective analysis. 
We retrieved the hospital records of 55 patients (male: female 
=39:16; mean age, 65.6 ± 12.5 years; range, 50-92 years) with 
clinically suspected SBO between January 2015 to December 
2017. All patients had undergone technically adequate FDG 

PET-CT. FDG PET-CT images were analyzed in dedicated work-
stations for presence, intensity (Maximum Standardized Uptake 
Value- SUVmax), and localization of increased FDG uptake. The 
final diagnosis was based on histopathology, culture of the sur-
gical samples and clinical or imaging follow-up. We also tried 
to compare the findings of FDG PET-CT with MRI whenever 
available. Results: The 54/55 patients had uncontrolled type-
2 diabetes mellitus. The 25 (45%) patients presented with ear 
discharge and cranial nerve palsy, 17 (30%) with only ear pain 
and discharge, 4 (7.3%) with a fever of unknown origin, 8 (14.5%) 
with sinonasal symptoms and 1 patient (1.8%) with a parotid ab-
scess. The median C-reactive protein (CRP) at presentation was 
15.2 mg/L (range: 3.2-25 mg/L) and erythrocyte sedimentation 
rate (ESR) was 67 mm/hr (range: 10.2-108mm/hr). The sensitiv-
ity, specificity, positive predictive value (PPV), negative predic-
tive value (NPV) and accuracy of FDG PET-CT for diagnosing SBO 
were 97.9%, 87.5%, 97.8%, 87.6% and 96.4% respectively. The 
average SUVmax of the lesions was 6.3±3.0.The 18/55 patients 
had undergone both FDG-PET CT and MRI. The findings were 
concordant in 14/18 (77.8%) and discordant in 4/18 (33.2%) pa-
tients. FDG-PET CT was positive in 3 MRI negative patients and 
FDG PET was negative in one MRI positive patient. Conclusion: 
FDG-PET CT allows for accurate detection of site and disease 
activity in SBO with high performance indices. Hence it can be 
used as a modality of choice for primary diagnosis as well as for 
follow-up imaging.

E-PW062
Inflammation focus search with 18F-FDG-PET/MRI: 
comparative or additive value of PET and MRI
A. Örnek1, L. Umutlu1, Y. Li1, J. Kirchner2, K. Herrmann1, V. 
Ruhlmann1; 1University Hospital, Essen, GERMANY, 2University 
Hospital, Düsseldorf, GERMANY.

Purpose: To evaluate the comparative or additive value of 
18F-FDG PET and MRI for identifying the etiology of inflamma-
tion of unknown origin. Methods: A total of 24 patients (13 m, 
11 w, age 42±23 [8-82] y) with suspicion of an inflammation fo-
cus due to laboratory inflammation markers (increased CRP, leu-
kocytes) or fever and up to now non-leading conventional imag-
ing underwent a whole-body PET/MRI. Image analyses included 
the detection and localization of pathologically (focal) increased 
tracer uptake in PET including determination of SUVmax using 
VOI technique and evaluation of the contrast enhancement and 
diffusion restriction (ADC values) of abnormal lesions in MRI. 
Descriptive analysis included mean values, standard deviation 
and range. PET/CT, clinical, and radiological follow-up as well 
as histopathology served as standards of reference. Results: In 
17/24 patients the PET/MRI contributed to the diagnosis of a 
(focal) pathological etiology of the inflammatory disease (vas-
culitis n=5, inflammatory bowel disease n=4, pneumonia n=1, 
infected vascular prosthesis n=2, (active) retroperitoneal fibrosis 
n=1, peritonitis and cholecystitis n=1, synovitis n=1, mycotic in-
fection (hepatic candidosis) n=1, bone marrow activation n=1). 
In PET all pathological foci showed a moderately to significantly 
increased FDG uptake (SUVmax 5.3 ± 3.5, range 1.4-14.2). The 
MRI satisfactorily allows the localization of the findings, but only 
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in 12/17 a corresponding contrast-enhancement and in 13/17 
a corresponding diffusion restriction could be found. 3/17 pa-
tients showed neither a contrast-enhancement nor a diffusion 
restriction, but only an increased FDG uptake. Conclusions: In-
tegrated 18F-FDG-PET/MRI shows high potential in identifying 
the etiology of inflammation of unknown origin. The MRI satis-
factorily allows the localization of the findings, but a significant 
higher detection rate could be found in PET compared to MRI. 
Considering the significantly lower dose of ionizing radiation, 
PET/MRI may serve as a powerful alternative to PET/CT.

E-PW063
C-reactive protein levels predict positive findings on 
18F-FDG PET/CT imaging and are associated with spleen 
and muscle 18F-FDG uptake in patients with bacteremia
J. Tseng, H. Tsai, M. Lee; Chang Gung Memorial Hospital at Linkou, 
Taoyuan, TAIWAN.

Purpose: Bacteremia portends high rates of morbidity and 
mortality. Although 18F-fluorodeoxyglucose positron emission 
tomography and computed tomography (18F-FDG PET/CT) im-
aging has clinical value in patients with fever of unknown origin, 
its usefulness in bacteremia has not been entirely elucidated. 
We therefore designed the current single-center retrospective 
study to investigate the associations between clinical and labo-
ratory data of patients with bacteremia and their 18F-FDG PET/
CT findings. Subjects and Methods: We examined 102 patients 
with bacteremia who had undergone 18F-FDG PET/CT imaging. 
Clinical and laboratory data were reviewed and analyzed in rela-
tion to 18F-FDG PET/CT findings. Patients with positive results un-
derwent quantitative measurements of 18F-FDG uptake. Results: 
Positive 18F-FDG PET/CT findings were identified in 72 (70.6%) 
patients. We found significant associations between positive 
results on 18F-FDG PET/CT and both a higher white blood cell 
(WBC) count and C-reactive protein (CRP) levels (p= 0.012 and 
< 0.001, respectively). CRP level is associated with spleen and 
muscle 18F-FDG uptake. Notably, CRP levels accurately predict-
ed (area under curve = 0.752; p< 0.001) positive 18F-FDG PET/
CT findings (optimal cut-off point: 54.025 mg/L). Conclusion: 
Leukocytosis and increased CRP levels are significantly associ-
ated with positive 18F-FDG PET/CT findingsin patients with bac-
teremia. A CRP level >54.025 mg/L was an accurate predictor of 
positive 18F-FDG PET/CT results.

E-PW064
Clinical usefulness of Tc99m-HMPAO labeled leucocyte 
scan in the diagnosis of infection on Charcot foot
S. Georga1, C. Manes2, T. Didangelos3, D. Skoutas2, G. Arsos1; 13rd 
Dept of Nuclear Medicine, Aristotle University Medical School, 
Papageorgiou General Hospital, Thessaloniki, GREECE, 2Diabetes 
Center, Papageorgiou General Hospital, Thessaloniki, GREECE, 
3Diabetes Center, 1st Propedeutic Dept. of Internal Medicine, 
Aristotle University Medical School, ‘AHEPA’ Hospital, Thessaloniki, 
GREECE.

Background-Aim: Diagnosing infection on Charcot foot re-
mains challenging despite multimodality imaging. The study 

is aiming to explore the role of 99mTc-HMPAO labeled leuco-
cyte scan (LS), alone or combined with SPECT/CT scan and 
99mTc-nanocolloid bone marrow scan (BMS) in diagnosing in-
fection on Charcot foot. Methods: Eighty Charcot feet, in 72 
patients, with clinical suspicion of diabetic foot osteomyelitis 
(DFO) were investigated by planar LS. Fifty Charcot feet had 
concomitant plantar ulcers. Thirty one Charcot feet were further 
investigated by SPECT/CT scan. In 18 Charcot feet BMS was also 
performed to interpret abnormal leucocyte bone uptake. LS im-
ages were interpreted alone and in conjunction with SPECT/CT 
scans and were compatible with DFO when persistent increased 
leucocyte bone uptake was observed. Increased leucocyte 
bone uptake without corresponding BMS uptake confirmed 
the diagnosis of DFO. Final diagnosis was based on clinical and 
radiological/scintigraphic follow-up or surgical results. Results: 
Among the 80 Charcot feet investigated, final diagnosis was 
DFO in 21, acute Charcot arthropathy (CA) in 20, soft tissue in-
fection in 24 and no infection in 15. LS showed focally intense 
bone uptake in 18/21 and focally mild bone uptake in 3/21 cas-
es of DFO. Conversely, LS showed mild diffuse or no leucocyte 
bone uptake in 16/20 cases of acute CA and in all uninfected 
Charcot feet, a pattern clearly distinguishable from that of DFO. 
Sensitivity, specificity, accuracy, positive (PPV) and negative pre-
dictive value (NPV) of planar LS for DFO on Charcot foot were 
90.5%, 86.4%, 87.5%, 70.4% and 96.2% respectively. SPECT/CT 
enabled exact assessment of the extent of infection, especial-
ly in cases with concomitant ulcers. SPECT/CT addition highly 
improved sensitivity and NPV to 100%, but only slightly speci-
ficity from 86.4% to 88.5% and accuracy from 87.5% to 90.3%. 
BMS addition further improved specificity and accuracy of LS 
(to 91.7% and 94.4%, respectively) by reducing false positive LS 
results caused by leukocyte accumulation at sites of active bone 
marrow. Conclusion: LS is a reliable imaging modality for diag-
nosing infection on Charcot foot. SPECT/CT addition improved 
the diagnostic performance of LS for DFO especially in cases 
with concomitant ulcers. With a NPV of 100%, LS-SPECT/CT is 
a valuable method to exclude bone infection on Charcot foot, 
and it could serve as a screening test in cases with clinical suspi-
cion of infection on Charcot foot. In cases of increased leucocyte 
uptake on Charcot foot, BMS addition is helpful in discriminat-
ing DFO from acute CA.

E-PW065
Long-term chronic suppressive antibiotic therapy (CSAT) 
in chronic joint infection evaluated by (99m)Tc-HMPAO 
radiolabeled leucocytes scintigraphy (LS)
M. Ricci, G. A. Follacchio, M. Pontico, M. S. De Feo, F. Monteleone, 
G. De Vincentis, G. Ceccarelli, M. Liberatore; University of Rome 
“Sapienza”, Rome, ITALY.

Purpose: The management of prosthetic joint infections (JI) and 
fixation devices-related infections (FDI) remains a clinical chal-
lenge. 99mTc-HMPAO radiolabeled leucocytes scintigraphy (LS) 
is an important tool for diagnosis and follow-up. No single-treat-
ment procedure is considered appropriate for all patients but 
long-term chronic suppressive antibiotic therapy (CSAT) can be 
considered as palliative approach, especially in case of failure of 
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curative treatment. Aim of this study was to evaluate the clinical 
effectiveness of CSAT and the role of LS in clinical decision-mak-
ing associated to monitoring of inflammatory index. Subjects 
and methods: 23 patients (11 male, 12 female) that present-
ed JI (72%) or FDI (23%) underwent CSAT due to contraindica-
tion to surgery or to persistence/relapse after curative therapy. 
CSAT results were evaluated by LS and periodical clinical exam-
ination. LS was performed after 2-6 months in all patients and 
was repeated according to clinical features. Therapeutic goals 
were stability or regression of disease: absence of pathological 
LS; stability/reduction of pathological LS associated to clinical 
improvement. Results: In 8 patients, after CSAT(2-6monts) LS 
resulted normal and results were confirmed by a long period 
of clinical stability (1,5 y). One subject underwent surgery for 
aseptic PJI mobilization. In these patients CSAT achieved ther-
apeutic goals, even if in 2 patients CRP was increased despite 
an improvement of clinical features. In 14 patients, initial LS 
showed persistence of infection and CSAT was continued (0,26 
-0,86y; mean 0,5y); control LS demonstrated a total regression 
(12 subjects) or a stability (2 subjects) of scintigraphic features, 
achieving a therapeutic goal. Clinical findings and CPR values 
assessed an improvement of clinical condition in most of cas-
es, even though in one of these patients CRP value remained 
significantly higher despite clinical improvement. In one patient 
LS showed persistence of osteomyelitis after about 7 months of 
CSAT, with a partial regression of osteomyelitis in a second LS 
performed after 1,65 y. In this subject an alternative use of mul-
tiple series of CSAT followed by periods of stop was proposed, 
leading to stability of clinical features even if persistence of os-
teomyelitis was described. Conclusions: CSAT achieved thera-
peutic goal in most of patients confirmed by LS, which was in 
agreement with clinical and laboratory signs of disease in most 
of cases. LS resulted an important tool in personalized evalua-
tion of efficiency and monitoring of CSAT.

E-PW066
18F-FDG PET/CT in the follow-up of large vessel vasculitis 
associated to polymyalgia rheumatica. Correlation with 
clinical and biochemical data
I. Martinez-Rodriguez1, D. Prieto-Peña2, F. Gómez-De la Fuente1, 
M. De Arcocha-Torres1, R. Quirce1, N. Martínez-Amador1, J. 
Jiménez-Bonilla1, C. Lavado-Pérez1, M. González-Gay2, R. Blanco2, 
B. Lucas-Velázquez1, G. Molina-Mendoza1, O. Cuenca-Vera1, I. 
Banzo1; 1Nuclear Medicine. Marqués de Valdecilla University 
Hospital. Molecular Imaging Group IDIVAL. University of Cantabria, 
Santander, SPAIN, 2Rheumatology. Marqués de Valdecilla University 
Hospital. IDIVAL, Santander, SPAIN.

Aim: Polymyalgia rheumatica (PMR) and large vessel vasculi-
tis (LVV) are two closely related inflammatory entities that fre-
quently occur simultaneously. Patients with PMR and associated 
LVV frequently had poor treatment response and require higher 
doses of steroids or other immunosuppressive drugs. Our aim 
was to analyze the contribution of 18F-FDG PET/CT in monitor-
ing large vessel inflammation in patients with PMR in correla-
tion with clinical and biochemical data. Materials and meth-
ods.: This retrospective study included 30 patients (23 women, 

65.7±9.6 years) with PMR and positive 18F-FDG PET/CT for LVV. 
PET/CT was requested for suspicion of LVV (atypical symptoms, 
persistent increase of acute-phase reactants, relapse or no treat-
ment response). Follow-up PET/CT was performed 3-23 months 
after the initial scan. Twenty-one (70%) of the patients were on 
immunosuppresive treatment. 18F-FDG uptake was visually an-
alyzed in five vascular regions: supraaortic trunks (ST), thorac-
ic aorta (TA), abdominal aorta (AA), iliac arteries (IA) and low-
er limbs arteries (LLA). The intensity of 18F-FDG uptake in each 
region was graded from 0 to 3 in comparison to liver uptake 
and a total vascular score from 0 to 15 was assigned to each 
PET/CT scan. PET/CT findings were compared with clinical and 
biochemical outcome. Results: Twenty-three out of 30 patients 
experienced clinical improvement at follow-up or remained as-
ymptomatic. In these patients, initial PET/CT showed uptake in 
65/115 (56.5%) vascular regions evaluated and follow-up PET/
CT in 50/115 (43.5%) (p = 0.0460). The mean±SD total vascular 
score decreased significantly from 5.3±2.8 at the initial PET/CT 
scan to 3.9±2.9 at the follow-up (p = 0.0399). Seven out of 30 pa-
tients showed no clinical improvement. Initial PET/CT showed 
uptake in 18/35 (51.4%) vascular regions and follow-up PET/
CT in 20/35 (57.1%) (p = 0.6308). The mean±SD total score was 
4.9±2.9 at the initial PET/CT scan and 4.0±1.4 at the follow-up 
(p = 0.7015). The total vascular score decreased in 17 patients. 
In these patients, C-reactive protein decreased from 3.7±6.6 to 
1.6±1.9 (p = ns) and erythrocyte sedimentation rate decreased 
significantly from 49.3±35.5 to 24.6±20.4 (p = 0.0409). The total 
score remained unchanged or increased in 13 patients. C-reac-
tive protein declined from 1.5±2.1 to 0.8±0.7 and erythrocyte 
sedimentation rate from 35.4±28.0 to 20.8±15.6, although the 
differences were not significant. Conclusion: 18F-FDG PET/CT 
findings had good correlation with clinical outcome in the fol-
low-up of vascular inflammation in patients with PMR but not 
with biochemical data.

E-PW067
Contribution Of 18F-FDG-PET/CT Detecting Hidden 
Metastasic Focus In Invasive Fungal Infections
J. J. Ardila, A. Marí Hualde, A. Rotger Regí, J. Orcajo Rincón,D. 
Zamudio, J. Ardila Manjarrez, Y. Henao Celada, M.Valerio, A. Vena, 
P. Muñoz, J.C. Alonso Farto; Hospital General Universitario Gregorio 
Marañon, Madrid, SPAIN.

Haematological dissemination in invasive fungemia is an inde-
pendent factor of mortality, reaching values   of up to 75% and 
being essential an optimal initial staging to achieve the ideal 
treatment. Objective: To evaluate the role of 18F-FDG-PET/CT 
detecting metastatic foci in invasive fungal infection patients. To 
compare the outcome with the evidence of symptomatology 
and findings in conventional imaging. Material and Method: It 
is a retrospective review of 21 patients, who underwent a PET/
CT study for the assessment of invasive fungal infection and at 
least presented one risk factor for dissemination. The involved 
microorganisms were analysed. The extension of the fungemia 
was evaluated and a description, by patient and by lesion, of 
the metastatic findings was made. Finally we correlated with its 
symptomatology if present, and with possible results in other 
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diagnostic tools (CT, MRI and echocardiogram). Results: We 
found a male predominance (85%) with an average age of 60 
years and CCI of 4.5. 33.3% of the patients were immunosup-
pressed, 42.8% had solid tumours and 14.3% haematological 
ones. The 81% of the patients were candidemias [C.albicans 
(45%), C.tropicalis (20%), C.glabrata (15%), C. parapsilosis 
(10%)], and 19% Aspergillus. 33 metastatic foci were detected 
in 13 out of 21 patients (62%); located in soft tissues 8 (61.5%), 
bone 6 (46%), spleen 4 (30.7%), endovascular 3 (23%), lung 3 
(23%), liver 2 (15.3%), intra-abdominal collections 2 (15.3%), en-
docarditis 1 (5.7%) and other 4 (30.7%). 7 out of 13 metastat-
ic patients (53.8%) and 79% of the metastasis lesions did not 
present associated symptomatology. 5/13p (38.5%) and 19/33 
lesions (57.5%) were not diagnosed by other imaging technics. 
PET/CT was singularly sensitive detecting abdominal viscera, 
soft tissues, bone and endovascular metastasic lesions. Among 
metastatic patients, we found an increase on the proportion 
of patients who demonstrate positive blood cultures &gt 48h 
and fever &gt 72h. Conclusions: PET/CT is a useful tool for the 
initial staging of invasive fungemia, being able to find a high 
proportion of metastatic disease that often does not present 
symptoms or is not identified by other diagnostic techniques. It 
is mainly profitable in locating septic foci in abdominal viscera, 
soft tissues, bone and endovascular. The evidence of positive 
blood culture &gt 48h and fever &gt 72h should suggest an in-
vasive dissemination to other locations.

E-PW068
A novel application of 99mTc-UBI-29-41 scintigraphy in knee 
joint prosthesis infection diagnosis
K. Aryana, Z. Kiamanesh, N. Ayati, R. S. Alavi fard, G. A. Divband; 
Nuclear Medicine Research Center, Mashhad University of Medical 
Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Introduction: The use of Total knee arthroplasty (TKA) has 
had a steady growth in recent years and it is considered a safe 
and cost-effective orthopedic procedure for the alleviation of 
chronic pain and treatment of progressive osteoarthritis. This 
procedure, like any other surgical procedures, may have some 
complications including prosthetic infection as the most serious 
one and aseptic loosening as the most common one. Differen-
tiating between these two entities is important because each 
has a different therapeutic approach. This study was conduct-
ed to investigate the ability of 99mTC-UBI scan, which is a novel 
imaging technique for diagnosis of musculoskeletal infection, 
to distinguish septic from aseptic loosening in a painful knee 
prosthesis. Method: 34 patients aged 18 to 75 years who had 
painful knee prosthesis were included. The 99mTC-UBI scan was 
performed immediately after IV administration of 20mci (740 
MBq) of 99mTC-UBI in an early dynamic and 30-minute static im-
ages. Time-activity curve was drawn for all patients and target to 
the non-target ratio (T/NT) was calculated on 30-minute imag-
es. The final diagnosis was confirmed by surgical findings, micro-
biologic culture results or active clinical follow up of the patient. 
Results: Using time activity curve analysis, 24 99mTC-UBI scans 
were considered negative and 10 were positive for an infectious 
process. Sensitivity, specificity, and negative and positive predic-

tive values were 56%, 80%, 83% and 50%, respectively. T/NT ratio 
analysis on 30-minute static images demonstrated 9 positives 
and 25 negative patterns, with a cut off value of 1.83 for the T/NT 
ratio. The sensitivity, specificity, negative and positive predictive 
values and accuracy of this testing modality were all 100%. The 
99mTC-UBI scintigraphy was able to differentiate between infect-
ed and non-infected knee prostheses with excellent precision. 
Conclusion: Our findings showed 99mTc-UBI scintigraphy is an 
excellent clinical diagnostic test for differentiating infectious 
from the mechanical loosening of the knee prostheses with 
perfect sensitivity and specificity. Highly accurate results were 
obtained only 30 minutes after injection

E-PW069
Malignant Colo-Rectal Findings In 18F-FDG PET-CT Of 
Infectious Endocarditis Patients Caused By Enterophilic 
Microorganisms
A. Marí Hualde, J. Ardilla Mantilla, J. Orcajo Rincón, A. Rotger Regí, 
R. Pascual Pérez, C. Durán Barquero, I. Gómez Fernandez, J. Ardilla 
Manjarrez, J. Alonso Farto; Grogorio Marañón Hospital, Madrid, 
SPAIN.

Objective: To determine the frequency of benign, premalig-
nant and malignant colo-rectal pathology in 18F-FDG PET stud-
ies that were performed to patients with infective endocarditis 
and bacteraemia caused by enteroaphine microorganisms. Ma-
terial and Method: Retrospective analysis of 18F-FDG PET study 
of 61 patients that were done to evaluate de extension of in-
fectious endocarditis or persistent bacteraemia by streptococci, 
enterococci or enterobacteria, typified by blood culture. The up-
take at endocarditis focus and presence of septic metastasis was 
evaluated, as well as exhaustive search of focal uptake along the 
colon or rectum. The metabolic and tomographic appearance 
of the lesions and the implicated microorganism was correlated 
with histopathology obtained by colonoscopic biopsy. Results: 
Average age of 59 years, 56.6% men, mean CCI: 4.1. The involved 
microorganisms were; S.bovis (8/60), S.viridans (20/60), other 
streptococci (8/60), E.faecalis (11/60), E.faecium (3/60), other 
enterococci (1/60) ), E. coli (7/60), Proteus (1/60) and other en-
terobacteria (4/60). PET-CT was able to detect active endocardi-
tis in 34.5% of the patients and found colonic lesions in 29.5% 
of them corresponding to 19patients. Histopathological confir-
mation was performed in all cases. According to the image we 
saw a diffuse uptake in 4/19 and focal in 15/19, single foci were 
found in 16/19 and multiple in 3/19, the mean SUVmáx was 6.2. 
When analyzing the histology we found; benign lesions in 14% 
of the patients, premalignant in 19% and malignant lesions in 
up to 21%. No pathological finding was observed in 46% con-
sidering them as false positive results. Most frequently involved 
microorganisms in malignant pathology were S. bovis (37.5%), S.
viridans (36.5%) and E.faecalis (18.2%). Enterococci and entero-
bacteria showed higher association with pre-malignant disease. 
Conclusion: There is a high prevalence of colorectal carcinoma 
and premalignant lesions in infective endocarditis caused by 
enterophilic microorganisms, mainly E.faecalis and S.viridans, in 
addition to S.bovis (whose association is already well described). 
It is essential to perform an exhaustive search of colonic lesions 
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due to the relevance of their early detection for the therapeutic 
management and prognosis.
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E-PW070
DMSA SPECT/CT for complex renal calculi imaging in 
children
L. Biassoni1, M. Hickson1, B. Troncoso-Solar1,2, F. Ashford1, M. Easty1, 
N. Smeulders1; 1Great Ormond Street Hospital for Children NHS 
Foundation Trust, London, UNITED KINGDOM, 2Royal Children’s 
Hospital, Melbourne, AUSTRALIA.

Introduction: Complex renal calculi in children, including stag-
horn calculi and calculi causing obstruction to urine flow, re-
quire detailed radiological imaging to delineate the calculus, the 
anatomy of the collecting system, and to identify possible renal 
scarring. We explore the clinical value of a new diagnostic al-
gorithm with unenhanced kidney, ureters and bladder CT scan 
(CT KUB) and Tc-99m-DMSA with SPECT/CT as a one-stop-shop. 
Subjects and Methods: 31 consecutive children (15 males, 16 
females, mean age 8 years, range 3-16 years) with complex re-
nal calculi underwent a DMSA SPECT/CT prior to a therapeutic 
surgical procedure (Percutaneous Nephro-Lithotomy - PCNL 
- or Extracorporeal Shock Wave Lithotripsy - ESWL). Patients 
were scanned on a Siemens Symbia T2 SPECT/CT, with a low-
dose CT protocol (kVp 80-110, mAs 26-50). The stone density 
in Hounsfield Units (HU) was evaluated on CT. All patients had 
a previous renal ultrasonography. 15 patients presented with 
recurrent urinary tract infections (UTI), 6 with hydronephrosis, 
5 with abdominal pain, 5 with residual calculi following a pre-
vious surgical procedure. 4 patients had an underlying genetic 
or metabolic predisposition (hypercalciuria, cystinuria, hyperox-
aluria). Results: In total 21/31 (61%) patients had an abnormal 
DMSA scan. The DMSA scan showed focal renal scars in 11/15 
patients presenting with UTIs and in 4/5 patients with previous 
PCNL. DMSA showed globally reduced parenchymal function in 
5/6 patients presenting with hydronephrosis. A further patient 
with hyperoxaluria had stones filling all calyces and globally re-
duced renal parenchymal function. The CT KUB demonstrated 
the anatomical location of the calculi in all cases. In 21 patients 
with dense stones (HU >1000) CT allowed planning of the op-
timal surgical approach with PCNL. 5 patients with low density 
stones (HU <700) were treated with ESWL. Calculi within the in-
fundibulum obstructing the related calyces were identified in 3 
patients. One of them had been treated with 7 previous PCNLs 
for recurrent stones due to cystinuria; in him the calculus was 
locked in situ by an infundibular stenosis, with no residual cor-
tical function in the adjacent parenchyma on DMSA; this was 
therefore not treated by a further PCNL tract. The mean effective 
dose equivalent from the CT component was 0.35 mSv (range 
0.21-0.75 mSv). Conclusion: In the work up of paediatric com-
plex renal calculi a diagnostic approach involving DMSA with 

SPECT/CT is proving clinically helpful, providing simultaneous 
anatomical and functional information and thus allowing a 
planned personalised operative management, at a low radiation 
burden.

E-PW071
1-year Predictive Value Of Baseline Pediatric Renal 
Transplant Scintigraphy
B. Yazici1, I. Kaplan Bulut2, A. Oral1; 1Ege University Medical Faculty, 
Department of Nuclear Medicine, Izmir, TURKEY, 2Ege University 
Medical Faculty, Department of Pediatrics, Izmir, TURKEY.

Purpose: Quantitative indices of renal transplant scintigraphies 
(RTS) performed within 2 days after transplantation in pediatric 
patients were analyzed for prediction of 1-year graft function af-
ter transplantation. Subjects & Methods: All pediatric patients 
(N=51; 27 male, 24 female; mean age: 12.4±4.2; 28 deceased, 
23 lived donor transplants) to whom kidney transplantation 
was performed between January 2012 and March 2017 were 
retrospectively analyzed. Seven patients (3 photopenic kidneys 
due to vascular thrombosis, 2 en-bloc transplants and 2 with 
improper bolus of injection) were excluded from the study. The 
indices of Hilson’s perfusion index (HI), graft index (GI), time be-
tween peak perfusion and peak iliac artery (ΔP) and the ratios 
of peak perfusion to plateau (P:Pl), peak perfusion to peak iliac 
artery (P:A) and peak perfusion to peak uptake (P:U) counts were 
obtained. 1-year eGFR values were calculated with the “Bedside 
Schwartz” formula. 1-year eGFR value of <60 ml/min was ac-
cepted as graft dysfunction. In addition, age of the donors and 
the ratio of donor-age to recipient-age (age-D/R) were record-
ed. Spearman’s correlation coefficient and Mann-Whitney U 
tests were used for statistical analysis. Receiver Operating Char-
acteristic (ROC) curve analysis was applied for significant pa-
rameters. Accuracy was measured by the area under the curve 
(AUC). Results: Fourteen of 44 patients had graft dysfunction 
(eGFR <60ml/min) at 1-year after transplantation. When com-
paring with normal group, mean values of HI, GI and ΔP were 
significantly high and mean value of P:A was significantly low 
in the group of 1-year graft dysfunction (p<0.05). Differences of 
the mean values of the indices of P:Pl and P:U were nonsignifi-
cant. The ROC curve analysis was used to assess the ability of the 
significant indices in predicting 1-year graft dysfunction. AUC of 
P:A, HI, GI and ΔP were 0.79, 0.79, 0.75 and 0.72 respectively. The 
indices of P:Pl and P:U were significantly correlated with age-
D/R (p<0.05). However, correlation between age-D/R and the 
other indices, which were significant in predicting 1-year graft 
function, were nonsignificant (p>0.05). Conclusion: This study 
underlined the importance of baseline RTS of pediatric patients 
in predicting 1-year graft function. It can be considered that the 
indices of P:A, HI, GI and ΔP, which are not affected by age-D/R 
ratio, are useful in predicting 1-year graft function. However, the 
indices of P:Pl and P:U are nonsignificant, probably because they 
are affected by age-D/R ratio.

E-PW072
The role of Future Remnant Liver Function in children with 
liver tumors
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K. Chaurasiya1, E. Kireeva2, I. Vdovina2, Y. Likar2; 1Dmitry Rogachev 
National Research Center of Pediatric Hematology, Oncology and 
Immunology, Moscow, RUSSIAN FEDERATION, 2Dmitry Rogachеv 
Federal Research and Clinical Center of Pediatric Hematology, 
Oncology and Immunology, Moscow, RUSSIAN FEDERATION.

Introduction: Liver resection remains the most important 
method of treatment of liver tumors. Postoperative outcomes 
mainly depend on function of remnant liver, which is directly re-
lated to quality of its parenchyma. Post-resection hepatic failure 
remains the main problem, which requires precise methods of 
preoperative evaluation of future remnant liver function (FRL-F). 
It has been shown in adults that the threshold value of FRL-F 
more than 2.7 %/min/m2 allows avoiding liver failure after re-
section, but in our knowledge there is no study for evaluation 
of FRL-F in children. Aim: Finding the value of preoperative 
FRL-F assessment in children with liver malignancy. Materials 
and Methods: 11 patients with hepatoblastoma (4 boys, 7 girls, 
aged 4 months to 13 years) who underwent partial or extend-
ed hemihepatectomy between May-2017 and March-2018 
were included in this study. Hepatobiliary scintigraphy with 
99mTc-mebrofenin was performed in all patients before surgery. 
Visualization was carried out immediately after the intravenous 
injection of 99mTc-mebrofenin (dose was calculated with the 
help of EANM pediatric dose calculator) following standard 
protocol: first dynamic phase, a fast SPECT/CT of the liver and 
the second dynamic phase. For more accurate segmentation 
of the liver, the venous phase of CECT was used. The boundary 
of future remnant liver was manually drawn on CT images. Re-
sults: FRL-F was evaluated in all 11 patients. The average value 
of FRL-F was 13.8%/min/m2

,
 varies from 2.8 to 29.5 %/min/m2. 4 

patients underwent right side extended hemihepatectomy in-
cluding segment 4, the FRL-F was evaluated in S2, S3 segments 
and ranges from 3.08 to 11.74 %/min/m2 (mean 7.6%/min/m2). 
3 patients underwent right hemihepatectomy, the FRL-F was 
evaluated in S2, S3, S4 segments and ranges from 2.8 to 13.41%/
min/m2 (mean 8.15%/min/m2). 3 patients underwent left hemi-
hepatectomy, the FRL-F was evaluated in S5, S6, S7, S8 segments 
and ranges from 27.1 to 29.5%/min/m2 (mean 28.5%/min/m2). 1 
patient underwent atypical resection of S4, S5 and S8 segments; 
the FRL-F value was evaluated in S2, S3, S6 and S7 segments. The 
result was 12%/min/m2. No one has developed post-resection 
hepatic failure following one month after liver resection. Con-
clusions: Our results demonstrated that the value of FRL-F for all 
patients were more than 2.7%/min/m2, which can be explained 
by lack parenchymal diseases such as steatosis and cirrhosis in 
children. The methodology of FRL-F evaluation in adult can also 
work in children. To obtain reliable data it is necessary to contin-
ue the study with further recruitment and analysis.

E-PW073
Role of intestinal transit scintigraphy in management of 
severe bowel motility disorders
M. Pizzoferro1, M. Villani1, R. Tambucci2, T. Caldaro2, P. De Angelis2, 
F. Fusaro2, M. Garganese1; 1IRCCS Bambino Gesù Children’s Hospital, 
Imaging Department, Rome, Italy, Rome, ITALY, 2IRCCS Bambino Gesù 
Children’s Hospital, Surgery Department, Rome, Italy, Rome, ITALY.

Purpose: gastrointestinal motility disorders (GIMD) are com-
mon in pediatric age and can range from relatively benign con-
ditions (such as functional constipation) to more serious disor-
ders (such as Hirschsprung disease, HD, and chronic intestinal 
pseudoobstruction, POIC). Management of recurrent episodes 
of intestinal subocclusion mimicking a mechanical obstruction 
is a critical aspect in severe GIMD. The correct level of decom-
pressive stoma or segmentary resection is crucial to relief ob-
struction. Conventional radiographic studies and histology are 
not always contributive to evidence the correct level where it 
could be realized. Intestinal transit scintigraphy (ITS) is a non-
invasive method for the quantitative evaluation of overall and 
regional intestinal transit to localize any sites of obstruction. The 
aim of our work was to evaluate the usefulness of ITS as comple-
mentary tool to standard radiology and surgery, to improve the 
bowel function outcomes in motility intestinal disorders. Sub-
ject&Methods: we included in a multidisciplinary work-up pe-
diatric patients affected by POIC/HD with persistent/recurrent 
obstructive symptoms after conventional surgical treatment 
stoma or bowel resection. The small-bowel and colon ITS stud-
ies begin from a gastric-emptying study after administration of 
a 67Ga-citrate radiolabeled meal followed by static images up 
to 144 h after meal ingestion. Due to bowel anatomy variability 
in our population, ITS evaluation consisted in a multidisciplinary 
visual analysis with total transit time calculation. A resolution 
of obstruction with a correct stoma output or normalization of 
fecal exoneration, and increase in enteral autonomy were con-
sidered the end-point to evaluate the efficacy of scintigraphy in 
the improvement of GIMD management. Results: we evaluated 
17 patients with severe GIMD (7 POIC; 10 HD (7 total colonic, 
3 extended)), 13M-5F, median age 3.1 years, range 0.05-22yrs. 
No adverse reactions after radiolabeled meal administration 
were observed. The calculated effective dose was 0.2-0.6 mSv in 
normal vs slow intestinal transit (1/15 and 1/5 of effective dose 
compared to barium radiography). The median transit time was 
59 hours (range 24-143 h). Of the 17 patients, 59% (10/17) had 
abnormal transit and in 80% of these (8/10) there was a change 
in surgical management (3 botox injection, 2 stoma revision, 1 
ileal resection, 1 jejunostomy closure) with clinical improvement 
in all. Conclusion: our preliminary experience suggests the clin-
ical value of scintigraphy in the management of severe GIMD. In 
our cases scintigraphy findings combined with others diagnos-
tic tools helped to guide the correct stoma placement, intestinal 
resection or Botulin Toxin injection, improving bowel function 
and patient outcome.

E-PW074
Brown Fat Detection at 18F-FDG PET/CT: Differences 
between Adult and Pediatric Population in a 12 Years 
Experience
M. Bonacina, D. Albano, M. Gazzilli, R. Durmo, E. Cerudelli, F. Dondi, 
A. Mazzoletti, F. Bertagna, R. Giubbini; Spedali Civili Brescia, Brescia, 
ITALY.

Purpose: Brown adipose tissue (BAT) activation is a phenome-
non frequently detected by fluorine18-fluorodeoxyglucose pos-
itron emission tomography/computed tomograpy (18F-FDG 
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PET/CT) that may interfere with images intepretation reducing 
the diagnostic preformance. Aim of our study was to describe 
the epidemiological (age, sex) and anthropometric (BMI, gly-
caemia, examination’s season, season of birth) features of pa-
tients with BAT activation and analyze a possible role of these 
parameters in the prediction of BAT detection in PET. Materials 
and Methods: Between 2005 and 2017, 818 18F-FDG PET/CT 
in 611 patients positive for BAT detection were retrospectively 
included; among them, 567 were adults, 51 pediatrics and 7 un-
derwent scans in both age groups; patients were considered as 
adults from 18 years old. Seventy hundred and forty-two PET/
CT were performed in adult population (Male 154, Female 588), 
with a mean age of 44.17 years, mean glycaemia of 93.62 mg/dL 
and mean BMI of 22.75 Kg/m2; 76 PET/CT were performed in pe-
diatric population (Male 30, Female 46), with mean age of 14.34 
years, mean glycaemia of 89.67 mg/dL and mean BMI of 20 
Kg/m². A Chi-squared test was performed to compare features 
distribution between adult and pediatric population. Results: 
Comparing adult and pediatric population, adults showed a 
higher BAT activation detected at PET/CT in female sex (79% vs 
61%, p<0.001) and within the impaired glucose tolerance range 
(>100 mg/DL) (24 % vs 16%, p 0.02), while no significant differ-
ence was present considering the overweight BMI range (>25 
Kg/m², overweight cut-off corrected for age and sex according 
to Cole tables in pediatric patients) (22% vs 20%, p 0.55). Con-
sidering female group only, adults showed a higher rate of BAT 
detection within the impaired glucose tolerance range (83% vs 
42%, p<0.001) and the overweight BMI range (80% vs 67%, p 
0.005). Moreover, in both populations BAT activation happened 
more frequently in cold seasons (winter and autumn) compared 
to hot (summer and spring); there was no significant distri-
bution difference beetween the two population considering 
birth’s season (p 0.2), excluding from the analysis PET studies 
performed in patients known to be not born in four seasons 
temperate climate zones. Conclusions: Sex, glucose blood lev-
els and BMI play a major role in BAT activation, with significant 
differences between adults and pediatrics. Cold exposure is 
confirmed to be important in predicting BAT activation, while 
birth’s season is not significant.

E-PW075
99mTechnetium-macroaggregated albumin perfusion 
lung scan versus contrast enhanced echocardiography in 
the identification of the hepatopulmonary syndrome in 
liver cirrhosis
Z. Alipour, A. Armin, S. Tabib, M. Akbarzadeh, M. Assadi; Bushehr 
University of Medical Sciences (BUMS), Bushehr, IRAN, ISLAMIC 
REPUBLIC OF.

Background: The hepatopulmonary syndrome (HPS) is a triad 
of liver cirrhosis (LD), arterial hypoxemia and intrapulmonary ar-
teriovenous shunting in the absence of a primary cardiopulmo-
nary disease. The aim of this project was to diagnose the prev-
alence of the HPS in LD because of different etiologies. We also 
assessed to evaluate the role of 99mTechnetium labeled macro-
aggregated albumin (99mTc-MAA) perfusion lung scan versus 
contrast enhanced echocardiography (CEE) with intravenous 

injection of agitated saline in the measurement of intrapulmo-
nary shunts and their association with important clinical and 
laboratory data. Materials and methods: In total, 27 patients 
(18 males, 9 females) with 52.37 ± 17.28 yrs were investigated. 
All had proved cirrhosis. The two modalities 99mTc-MAA perfu-
sion lung scan and contrast enhanced echocardiography (CEE) 
were carried out in all participants. The some clinical and par-
aclinical tests were done. Results: 99mTc-MAA perfusion lung 
scan diagnosed shunts in 14 patients while CEE in 5 patients (p 
value=0.03). The Model for End-Stage Liver Disease (MILD) score 
was 13.19 ± 7.25. In comparison of patients with and without 
shunting on perfusion lung scan, there was only a significant 
difference in duration of disease and other parameters did not 
showed significant difference. Conclusion: 99mTc-MAA per-
fusion lung scan was more sensitive than CEE in detection of 
intrapulmonary shunts in in liver cirrhosis.

E-PW076
The clinical utility of lymphoscintigraphy in diagnosis of 
lyphedema
H. Gencer, G. Silov, S. Karacavus; Healthy Sciences University, 
Kayseri Training and Education Hospital, Department of Nuclear 
Medicine, Kayseri, TURKEY.

Aim: Lymphoscintigraphy is a robust, easily applied and well-tol-
erated objective imaging method to diagnose upper and lower 
extremity lymphedema. The purpose of this study was to eval-
uate patients with lymphedema underwent lymposcintigraphy 
scan in our clinic. Methods: Between January 2015-March 2018, 
we intradermally injected Technetium-99m-labeled nanocolloid 
in the first web spaces of both feet in 345 patients, the second 
interdigital space of both hands in 64 patients and both feet-
hands in 17 patients who had clinical evidence of extremity 
swelling with suspicion of lymphedema and were referred for 
routine lymphoscintigraphy (M-F:202-224, mean age 46.4 years, 
range 3-87 years). A total of 886 extremities were examined. Lym-
phoscintigraphy scan was started as dynamic viewing followed 
by static whole body imaging at 10 minute, 1 hour and 4 hours 
after injection. The scans were analyzed and staged (I to IV) for vi-
sualization of lymph vessels and lymph nodes, dilatation of lym-
phatic vessels, existence of collateral vessels and dermal back 
flow. Results: The diagnosis of lymphedema was established 
in 502 of 886 extremities (56.7%), including lymphangiectasia, 
lymphatic obstruction, and lymphatic leakage. The majority of 
patients (41.4%) had primary lymphedema and the remaining 
ones had secondary lymphedema (15.3%) caused by malig-
nancy-malignancy surgery, trauma, tuberculosis lymphadenitis 
etc. The most common scintigraphic patterns were decreased 
flow, collateral vessels, dermal back flow and decreased lymph 
node uptake. Based on lymphoscintigraphic staging (L-stage), 
194 cases (38.7%) had Stage I, 152 cases (30.3%) had Stage II, 88 
cases (17.5%) had Stage III and the remaining 68 (13.5%) cases 
had Stage IV lymphedema. Conclusion: Lymphoscintigraphy 
allows the characterization of lymphatic morphology. Effective 
use of this imaging technique is necessary to findout under-
standing of the pathophysiology of lymphedema and to plan 
treatment.
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E-PW077
Role Of Isotopic Renogram Performed 24 Hours Post-
Transplantationinlong-Term Follow Up And Clinical 
Evolution Of Patients
J. Gómez Hidalgo, M. Ruiz Gómez, C. Gamazo Laherrán, M. 
Alonso Rodríguez, P. Turbay Eljach, B. Pérez López, A. Sainz Esteban, 
R. Ruano Pérez; Servicio de Medicina Nuclear. Hospital Clínico 
Universitario de Valladolid, Valladolid, SPAIN.

Aim: To evaluate the contribution of isotopic renogramper-
formed 24 hours post-transplantation on the long-term evo-
lution and follow up. Materials and Methods: We included 
225 patients who underwent renal cadaver transplantation 
from January 2011 to December 2015 (145 males, 80 females; 
mean age: 59 ± 14.95 years old). 24 hours after transplantation 
we performed a 30 minutes renogram study focusing on the 
abdomen in anterior projection after the administration of 370 
MBq of 99mTc-DTPA, followed by planar images at 30 and 180 
minutes. Results: Of the 225 reviewed patients, 189 (84%) pre-
sented good clinical evolution 2 years after the transplantation, 
34 (16%) developed renal failure (12 vascular thrombosis, 10 
chronic kidney disease - stages II to V-, 5 obstructive uropathy, 3 
membrane proliferative nephropathy, 3 acute rejection, 2 mul-
tiple infections, 1 nephrotoxicity and 1 Burkitt lymphoma). Of 
the 189 patients with good evolution, 125 (66.1%) presented 
acute tubular necrosis (ATN) in the scintigraphy study (80 (64%) 
mild, 37 (29.6%) moderate and 8 (6.4%) severe), and 15 patients 
(7.9%) other alterations were observed in the renogram ( 8uri-
nay leakage, 5 renal pelvis dilatitio/ectasia and 2 infarct). In the 
34 patients with renal failure during the follow up, the renogram 
showed ATN in 18 patients ((1 (5.5%)mild, 13 (72.2%) moder-
ate and 6 (33.3%)severe)and renal pelvis dilatation/ectasia in 1 
case. In 11/12patients diagnosed with vascular thrombosis in 
the renogram, transplantectomy was performed in the follow-
ing days. Conclusions: Our experience demonstrates the great 
utility of post-transplantation renogram to evaluate kindney 
perfusion as well as early transplant complications. This study 
indicates that 24 hours post-transplantation renogram may 
have a role in the evaluation of clinical evolution, follow-up and 
evaluation of moderate to severe ATN , allowing to prognosti-
cate future complications of the implant.

E-PW078
Determining true plasma MAG3 - A New Approach to the 
Rutland-Patlak Processing Method
W. Thomson, G. James, J. Burmiston, J. O’Brien; City Hospital, 
Birmingham, UNITED KINGDOM.

Introduction: Background correction and ‘blood’ curves are 
fundamental for Rutland-Patlak analysis of MAG3 studies to get 
renal function (from the first few minutes) and Renal Output 
Efficiency (ROE) excretion values (final frames). Appropriate re-
gions of interest (ROI) are vital, as is an understanding of their 
components. Method: A previous study has shown that the 
‘Spleen’ ROI was the best match for the renal ROIs in relation 
to ‘blood pool’ data. However both spleen and renal ROIs also 
contain tissue and extravascular background components. For 

Rutland-Patlak analysis the component relating to “integrat-
ed blood” ideally needs the values for the MAG3 plasma con-
tent only. We used the MAG3 physiological two-exponential 
model to derive a fractional correction curve with time,f(t), 
that represents plasma only in a ROI i.e.f(t)*’Spleen’ROI(t). This 
‘plasma-only’ MAG3 data is used for the “integrated blood” 
and the ‘Spleen’ ROI used for background subtraction within 
the Rutland-Patlak analysis;- KidneyROI(t) / SpleenROI(t) = A*[ 
∑(f(t)*SpleenROI(t)] / SpleenROI(t) ] + B A= relative kidney func-
tion, B= background subtraction Results: We compared the 
Rutland-Patlak analysis using the above and also using ‘Spleen’ 
ROI; a standard ‘T-shaped’ ROI (placed between kidneys); and 
the Manchester ‘MANREN’ analysis, which uses an initial nor-
malised area tissue subtraction. We examined the error of the 
gradient of the Rutland-Patlak plots for n=98 kidneys. Gradi-
ent errors with our new technique were significantly smaller 
(p<0.001), with average error increases of x2.3 (spleen only); x2.1 
(‘T-shape’); and x2.8 (MANREN). The ‘Rutland-time’ points for the 
straight-line gradient are easier to define with this plasma anal-
ysis. In addition, the error of the Rutland-Patlak gradient can be 
used to automatically determine the best points for the analy-
sis. By iteration through the data points in the initial 5 minutes, 
the minimum gradient value can automatically identify the 
best data points to use . In addition, the new integrated plasma 
curve gives a more physiologically correct zero excretion curve 
for defining kidney excretion. Curves based only on the Spleen 
ROI also include other components and so can overestimate 
the excretion calculated values. For ROE values of <85% (n=40) 
, the new plasma/spleen model gave ROE values 15.3% lower 
than using the spleen only. Conclusion: A new analysis based 
on MAG3 physiology gives improved Rutland-Patlak analysis 
and also better excretion data.

E-PW079
A new method for obtaining highly concentrated viable 
platelet-rich plasma for 111-In Oxinate labeling
R. Lucianini1, S. Casagrande1, C. Gobbo1, I. Schiorlin1, V. Saturni2, D. 
De Palma1; 1Nuclear Medicine, ASST-settelaghi, Varese, ITALY, 2Blood 
Transfusion Service, ASST-settelaghi, Varese, ITALY.

Introduction: Labeled platelets (PLT) are used in Nuclear med-
icine for identifying the main site of destruction in patients 
with thrombocytopenia and for imaging of platelet-activat-
ing endo-arterial plaques. Nevertheless platelet labeling with 
111In-oxinate and the efficiency of platelet separation meth-
ods and their influence on platelet function preservation were 
never well standardized. We studied and verified a new fast and 
effective procedure for platelet separation and labeling with 
111In-Oxinate, for getting standardized platelet quantitative 
parameters (DEPER: Dose of injected platelet, Enrichment of 
PLT concentration, Purity of labeled PLT, labeling Efficiency, PLT 
Recovery). We then checked labeled PLT biologic parameters 
(AV: Activation of PLT, Viability of PLT). Subjects and Methods: 
We took 30 ml of whole blood mixed with 6 ml ACD from 20 
healthy volunteers. We then processed the blood using a com-
mercial kit for white blood cell separation (WBC marker kit, Cell-
tech, Turin, Italy) using a double centrifugation technique (440 
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g and 2200g, 10-min. each) for obtaining the PLT concentrate 
in a small volume (0.5 ml) of plasma. After labeling, we evaluate 
DEPER parameters using Hemocitometry and AV parameters 
using cytofluorimetry, P-selectin membrane expression and 
trypan blue vital dyeing. The whole process was then replied 
as a Mediafill analysis and small amount of the final sample 
were thereafter tested for apyrogenicity and sterility. Results: 
The mean + DS results in the 20 samples by DEPER classifica-
tion are: Dose of injected platelet 4650±1358x106, Enrichment 
factor of PLT 16,7±2,2, Purity of labeled PLT as % of WBCNEUTR 
and RBC residual factor, respectively 6±3,3% and 3,6± 2,9%, la-
beling Efficiency 70%, PLT Recovery 58 %. All functional tests 
showed normal platelet function, in particular AV classification 
demonstrates a vital PLT percentage at rest >99%. All apyroge-
nicity and sterility tests showed normal results. Conclusions: 
our method seems to be fast, safe and efficient. The increase 
in labeled platelet absolute number allows to draw a smaller 
amount of blood volume in patient with thrombocytopenia, 
an higher labeling efficiency and consequently better quality 
images. The use of a commercial kit makes it easy and easily 
reproducible preserving biological function of platelet for war-
ranting reliable and high quality exams.
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E-PW081
In vivo Imaging of Microglial Activation in Patients with 
Clinical Suspected Progressive Supranuclear Palsy: A 18F-
GE180 PET study
J. Sauerbeck1, L. Beyer1, G. Rohrer2, S. Sonnenfeld2, G. Nübling2, 
G. Höglinger3, P. Bartenstein1, J. Levin2, A. Rominger4, M. Brendel1; 
1Department of Nuclear Medicine, Ludwig-Maximilians-University 
of Munich, Muenchen, GERMANY, 2Department of Neurology, 
Ludwig-Maximilians-University of Munich, Muenchen, GERMANY, 
3DZNE - German Center for Neurodegenerative Diseases, Munich, 
Muenchen, GERMANY, 4Department of Nuclear Medicine, 
University Hospital of Bern, Bern, SWITZERLAND.

Introduction: Progressive supranuclear palsy (PSP) is a 
4R-tauopathy with a severe clinical course. The pathophysio-
logical processes are not sufficiently understood and a causal 
therapy for this life limiting disease is still missing. The neuro-
pathological hallmark of PSP are accumulated tau protein fibrils 
that were claimed to be responsible for following neurodegen-
eration. Microglial activation has been shown to occur in PSP as 
another hallmark of the disease. Therefore, we aimed to estab-
lish in vivo imaging of microglial activity by 18kDa translocator 
protein (TSPO) PET. Methods: Seven patients with probable 
PSP according to current diagnosis criteria underwent 18F-
GE180 TSPO PET. All images were scaled by the global mean 
and standardized uptake value ratios (SUVR) were generated 
in brain regions typically affected in PSP. Voxel-wise differences 
were calculated using seven healthy individuals (HC) serving as 
controls. Furthermore, we compared patterns of microglial ac-

tivity with 18F-THK5351 PET (tau/MAO-B ligand) deriving from 
previously imaged patients with PSP, matched for age and dis-
ease severity. Results: Significantly increased 18F-GE180 bind-
ing in PSP versus HC was found in the anterior cingulate gyrus 
(+22%, p < 0.001), globus pallidus (+14%, p < 0.005), and nu-
cleus dentatus (+24%, p = 0.001). Voxel-wise microglial activa-
tion matched known regions of disease affection in PSP except 
for the midbrain. Contrary 18F-THK5351-PET showed increased 
binding predominantly in the midbrain (+19%, p < 0.001) and 
binding was also significantly elevated in brain regions with 
increased TSPO activity. Conclusion: TSPO-PET imaging in 
PSP patients is feasible and patterns of microglial activation 
correlated topologically with most brain regions known to be 
affected in PSP. The particularly low microglial activation in the 
midbrain compared to highest binding of tau/MAO-B ligands 
needs further investigation by specific ligands for tau and as-
trocytosis.

E-PW082
Changes In Metabolism And Related Connectivity In 
Patients With Acrophobia Treated By Virtual Reality Therapy: 
A 18F-FDG PET Study Sensitized By Virtual Reality Exposure
A. Verger1, E. Malbos2, E. Raynaud3, P. Mallet4, D. Mestre4, J. 
Pergandi4, S. Khalfa3, E. Guedj5; 1Department of Nuclear Medicine, 
CHRU Nancy, Nancy, FRANCE, 2Department of Psychiatry, APHM, 
Marseille, FRANCE, 3Institute of Neurosciences, CNRS UMR7289, 
Marseille, FRANCE, 4Institute of Movement Sciences, CNRS, 
Marseille, FRANCE, 5Department of Nuclear Medicine, APHM, 
Marseille, FRANCE.

Purpose: Research into the underlying causes and treatment 
of acrophobia is of particular interest owing to its high preva-
lence, chronicity and cumulative social impact. Virtual reality 
exposure therapy (VRET) has shown its effectiveness in the 
treatment of this disease. The aim of this PET study was to char-
acterize brain metabolism of patients with acrophobia, and 
investigate the impact of VRET on metabolic rate of glucose 
and related connectivity. Methods: Before VRET, 18 patients 
with acrophobia performed a brain 18F-FDG-PET sensitized by 
VR exposure during the radiopharmaceutical administration. 
Among them, 9 patients were tested again with PET during VR 
exposure after VRET. Clinical response to VRET was evaluated 
by subjective unit of discomfort (SUD) and behavioural avoid-
ance test (BAT). Statistical Parametric Mapping-T-scores-maps 
were applied for comparison between patients and 18 age- and 
gender-matched healthy control subjects (p<0.05, corrected 
for family wise error comparison), and for comparison between 
patients before and after VRET (p<0.005, corrected for cluster 
volume). Metabolic connectivity was evaluated through inter-
regional correlation analysis. Results: SUD and BAT were signifi-
cantly improved in patients after VRET (p ≤0.02). Before therapy, 
patients with acrophobia showed a decreased of metabolism 
in bilateral medial temporal areas in comparison with controls. 
After VRET, patients presented an increased metabolism in left 
frontal superior gyri and left precentral gyrus, and an increase of 
metabolic connectivity between this region and occipital areas 
(respective coefficient of correlation before and after treatment 
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between left precentral gyrus and occipital areas of 0.24, p=0.34 
and 0.73, p=0.03). Conclusion: These findings provide insight of 
the limbic involvement in acrophobia mental disorder, and the 
connectivity increase of visual-motor control system induced by 
VRET.

E-PW083
Striatal Dopamine D2 Receptors Changes in Patients 
ofFirst-Episode Major Depressive Disorder and Correlation 
Analysis of Clinical Features
J. Xu; Henan Provincial People’s Hospital, Zhengzhou, CHINA.

Purpose: To study a group of patients with first-episode major 
depressive disorder (MDD) with the 11C-Raclopride PET/CT, 
to observe striatal dopamine D2 receptors non-displaceable 
binding potential (BPND) changes of MDD and analyze the rela-
tionship between BPND and Hamilton depression rating scales 
(HAMD). Subjects &Methods: From December 2014 to De-
cember 2015, MDD patients and healthy controls who matched 
with MDD patients in age and gender underwent brain MRI 
and 11C-Raclopride PET/CT to make a prospective study. 
BPND of bilateral striatal dopamine D2 receptors (SDDR) were 
calculated by molecular imaging and kinetic analysis toolbox 
(MIAKAT). BPND changes of bilateral SDDR and their relation-
ship with HAMD were analyzed. Chi-squared test, paired-t test, 
two-sample t test and Pearson correlation analysis were used. 
Results: A total of 20 MDD patients (8 males, 12 females, age: 
(32.80±9.76) years) and 20 healthy controls (9 males, 11 females, 
age:(29.25±6.93) years) were enrolled in this study. The brain tis-
sues intake of 11C-Raclopride of the MDD group and control 
group were mainly distributed in bilateral striatum, and very few 
11C-Raclopride was distributed in bilateral cerebral cortex and 
cerebellum. In MDD group, the BPND level of bilateral SDDR had 
no statistical differences(t=0.69, 0.35, both P>0.05). In control 
group, the BPND level of bilateral SDDR had no statistical dif-
ferences(t=0.28, 0.24, both P>0.05). Compared with the control 
group, the BPND levels of bilateral SDDR of the MDD group were 
all reduced(t=3.13-4.41, all P<0.05). The BPND of bilateral cau-
date nucleus and/or putamen D2 receptors had correlation with 
HAMD total scores, anxiety/somatization factor scores, cognitive 
impairment factor scores, retardation factor scores and sleep 
disturbance factor scores(r=-0.688--0.453, all P<0.05). Conclu-
sions: The binding potential of SDDR of MDD is declined, and 
the BPND levels of SDDR are correlated with symptoms of de-
pression. The abnormality of SDDR may be one of the important 
molecular mechanisms of the abnormality of midbrain-striatal 
dopamine reward circuits of MDD.

E-PW084
The metabolic basis of psychosis in bipolar disorder
G. Marotta, G. Delvecchio, A. Pigoni, G. Mandolini, V. Ciappolino, 
L. Oldani, D. Madonna, M. Grottaroli, A. C. Altamura, P. Brambilla; 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
Milano, ITALY.

Psychotic symptoms are a common feature in Bipolar Disor-
der (BD), especially during manic phases, and are associated 

with a more severe course of illness. However, not all bipolar 
subject experience psychosis during the course of their ill-
ness, and this difference often guide assessment and phar-
macological treatment. In this context, the aim of the present 
study is to elucidate, for the first time, the metabolic dysfunc-
tions associated with psychosis in a group of bipolar patients 
with and without psychotic symptoms, using FDG-PET.Fifty 
bipolar patients with psychosis, 40 bipolar without psycho-
sis, and 27 healthy controls were recruited and underwent an 
FDG-PET session. The statistical analyses were performed us-
ing Statistical Parametric Mapping (SPM12). The T1-series MR 
images were segmented according to GM, white matter and 
CSF probability maps to generate the normalization defor-
mation field into the MNI space to be applied to the co-reg-
istered FDG-PET scan. Inference on brain glucose metabolism 
differences between groups was made using double-sided 
t-tests (p<0.01, cluster Family-Wise Error [cFWE] corrected 
with an extended threshold of at least 50 contiguous voxels). 
Compared to healthy controls, BD subjects showed decreased 
metabolism in several brain areas, including insula, middle and 
inferior temporal gyrus as well as middle and inferior occipital 
gyrus. Moreover, in the direct comparison between the two 
patient groups, we found that patients with psychosis had de-
creased metabolism in the right fusiform gyrus compared to 
patients without psychosis (all p<0.01 cFWE corrected). Overall, 
our results suggest that metabolic alterations in brain regions 
involved in emotion regulation are a key feature of BD, regard-
less the presence of psychosis. Finally, we demonstrated that 
the metabolic reduction in fusiform gyrus is associated with 
that the presence of psychotic symptoms in BD, ultimately 
leading towards the idea that the fusiform gyrus might be con-
sidered a putative biomarker of psychosis.

E-PW085
Molecular Mapping of Serotoninergic and Dopaminergic 
Projections from Brainstem to Striatal Areas in Early 
Parkinson’s disease Patients
P. Fazio1, P. Svenningsson2, Z. Cselenyi1,3, C. Halldin1, L. Farde1,3, 
A. Varrone1; 1Department of Clinical Neuroscience, Centre 
for Psychiatry Research, Karolinska Institutet and Stockholm 
County Council, Stockholm, SWEDEN, 2Department of Clinical 
Neuroscience, Centre for Molecular Medicine, Karolinska Institutet, 
Stockholm, SWEDEN, 3PET Science Centre, Precision Medicine and 
Genomics, IMED Biotech Unit, Astra Zeneca, Karolinska Institutet, 
Stockholm, SWEDEN.

Introduction: Dopaminergic and serotoninergic systems are 
involved in the pathophysiology of motor and non motor im-
pairments in Parkinson’s disease (PD) patients. The potential to 
evaluate serotoninergic and dopaminergic targets in the brain-
stem (i.e substantia nigra and raphe nuclei) has so far been 
challenged by methodological limitations. The aim of this study 
with high-resolution PET imaging and a dedicated methodolo-
gy was to examine the relative loss of the serotonin (SERT) and 
the dopamine transporter (DAT) in the axonal terminals (stria-
tum) as compared with cell bodies (substantia nigra) in early PD 
patients and control subjects. Materials & Methods: Twenty 
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non depressed early PD patients (15M/5F, 62±8y, range 47-74y, 
disease duration 2.8±2.6y; UPDRS-m:21.1±5.9) and 20 age and 
gender matched control subjects were included in the study 
(15M/5F, 62±7y, range 50-72y). They underwent PET measure-
ments with the SERT radioligand [11C]MADAM and the DAT ra-
dioligand [18F]FE-PE2I using the HRRT PET-system and 3T MRI. 
Binding potential (BPND) images were generated with wave-
let-aided parametric imaging software and reference based 
modelling methods. For each biochemical target a dedicated 
anatomical and molecular template was generated to define 
specific volumes of interest for the brainstem and striatal VOIs. 
A series of independent-samples t-tests with BPND values of [11C]
MADAM and [18F]FEPE2I were conducted, comparing PD and 
controls for each outcome measures in the four regions of in-
terest using Bonferroni’s correction with an alpha threshold of 
5%. Results: SERT availability in the dorsal and median raphe 
were 4% and 1.8 % lower (non significant) in early PD patients 
vs. controls. On the other hand, DAT availability in the substan-
tia nigra was 30% lower in PD patients compared with con-
trols (p<0.001). In PD patients, SERT availability in caudate and 
putamen was 25% lower than in controls. For the putamen, the 
difference was significant after Bonferroni correction (p<0.01). 
Putamen and caudate DAT availability in PD patients were 
70% and 40% lower than in controls (p<0.001). Conclusions: 
The findings of this study suggest that in non-depressed PD 
patients, at an early stage of the disease, there is a more pro-
nounced loss of dopaminergic projections compared with se-
rotoninergic projections. At the level of the cell bodies, the DAT 
in the substantia nigra is relatively more preserved as compared 
with the striatum, whereas in the raphe nuclei of PD patients 
the SERT availability is apparently not impaired. Overall, this 
study suggest that the serotonin system is less impaired than 
the dopaminergic system in early PD.

E-PW086
First-in-man Study in Parkinson Syndromes with the New 
CZT SPECT Camera (VERITON®) and 123I-FP-CIT
P. Branger1,2, B. Enilorac1, D. Bouthiba1,3, N. Roth4, D. Agostini1; 
1CHU de Caen, Department of Nuclear Medicine, Caen, FRANCE, 
2CHU de Caen, Department of Neurology, Caen, FRANCE, 3EA4650, 
Normandy University, Caen, FRANCE, 4Spectrum Dynamics 
Medical, Caesarea, ISRAEL.

Introduction: Based upon the breakthrough of cardiac CZT 
cameras, there is now an interest to apply this same technology 
to other SPECT imaging targets. Recently, an organ specific CZT-
SPECT scanner (VERITON®Spectrum Dynamics, Caesarea, Israel) 
that utilizes a focused body/organ and contouring detector 
technology has been introduced, interesting for neuro-nucle-
ar medicine. In this study, we compare dopamine transporter 
SPECT imaging between a conventional and the VERITON® 
cameras. Subjects and Methods: With the approval of the eth-
ical committee, on patients undergoing the routine clinical pro-
cedures as part of their clinically referred care, dopamine trans-
porter SPECT imaging have been acquired with a conventional 
gamma camera and the VERITON® camera, with no additional 
injection of radiopharmaceutical to patients. 123I-FP-CIT brain 

SPECT data was acquired for 15 to 18min in body contouring 
mode using 12 CZT detectors and 180 projections per detector. 
The images were reconstructed using OSEM iterative algorithm 
with resolution recovery, 2.46mm voxel size, 8 iterations, 8 sub-
sets, Chang attenuation correction. Results: To date, dopamine 
transporter SPECT imaging have been acquired in 8 patients 
(age 66+/-7) injected with 145.2 (+/- 8.1) MBq of 123I-FP-CIT. Ini-
tial experience with the CZT-SPECT system has shown that it 
is possible to acquire a dopamine transporter SPECT image in 
approximately 15 minutes, half the time required by a conven-
tional SPECT system (~30 minutes), and with a better resolu-
tion. Diagnosis of Parkinson disease was done in 2 patients out 
of 8 in both modalities. Conclusions: CZT technology has the 
potential to provide high resolution SPECT images with poten-
tially lower time acquisition and/or radiation dose to the pa-
tient than when using conventional gamma camera technol-
ogy. Further investigation is necessary, not only with 123I-FP-CIT 
but also SPECT perfusion tracers, to demonstrate the benefits 
of applying this new CZT technology to SPECT neuro-nuclear 
Imaging.

E-PW087
Detection of triple-pathology disease windows by means 
of multimodal imaging in patients with Alzheimer’s 
disease and mild cognitive impairment with probable 
Alzheimer’s disease
K. P. Bohn1, S. Förster2, G. Bischof1, J. Hammes1, T. van Eimeren1, 
A. Drzezga1; 1Deartment of nuclear medicin - University hospital 
Cologne, Cologne, GERMANY, 2Hospital Bayreuth, Bayreuth, 
GERMANY.

Purpose/Introduction: We identified regions affected by 
multiple versus single neurodegenerative pathologies in Alz-
heimer’s disease (AD) and mild cognitive impairment (MCI) 
with probable AD, thus describing specific regional suscepti-
bility to neurodegenerative pathologies and detecting regions 
best suited for biomarker disease staging. Multimodal pathol-
ogy was assessed by MRI, 18F-FDG-PET and 11C-PIB-PET in dif-
ferent clinical disease stages. Subjects/Methods: We included 
79 patients (32 AD, 47 MCI) and 15 age-matched healthy con-
trols (HC). All subjects underwent neuropsychological tests, in-
cluding Clinical-Dementia-Rating (CDR). Patients were divided 
into subgroups with very mild dementia (VMD, n=54) and mild 
dementia (MD, n=23) by their CDR-SOB-score.All subjects un-
derwent structural T1-weighted-MRI, 18F-FDG-PET and 11C-PIB-
PET imaging. Pre-processing was done using SPM8 and VBM8. 
For each modality and patient group data was compared to 
HC by voxelwise two-sample t-test in SPM8 (FWE p<0,05, clus-
ter size>20) correcting for age, gender and APOE-status. The 
resulting abnormality T-maps were saved as binary-ROIs and 
used to calculate the intersections of all modalities, reflecting 
brain regions affected by all three neuropathologies (referred 
to as tripath-ROIs). Individual image data was extracted within 
the tripath-ROIs for each modality in all patients and correlat-
ed with CDR-SOB. Results: Despite mild symptomatic stages, 
VMD and MD groups showed a very widespread significant-
ly increased PIB-uptake sparing only few cortical regions. MD 
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showed a more widespread pattern of reduced FDG-uptake 
than VMD, including large parietal, temporal and frontal parts. 
Opposed to VMD, MD also showed an increased atrophy pat-
tern involving the parietal, temporal and frontal lobe with a 
temporal focus. The atrophy pattern was the least extended 
of all three modalities. The VMD-tripath-ROI mainly involved 
regions of the left temporal lobe. The MD-tripath-ROI spread 
in the temporal lobes of both hemispheres and extended to 
the left parietal lobe partially including the posterior cingulate 
and precuneus. CDR-SOB and PIB-values in the tripath-ROIs 
did not correlate significantly. FDG- and VBM-values correlated 
significantly with cognitive performance in the tripath-ROIs. 
Discussion/Conclusion: We identified specific regions affect-
ed by overlapping neurodegenerative pathologies in different 
stages of disease and regions struck by single pathologies, par-
ticularly amyloid-burden. Our findings support a pathophysi-
ological disease model defined by widespread deposition of 
amyloid-pathology and more circumscribed and topograph-
ically related neurogenerative pathology (hypometabolism 
followed by atrophy). Clinical decline and extent of neurode-
generative pathology correlated significantly in regions struck 
by all three pathologies in early disease stages. These regions 
might qualify as universal “disease windows” suited for stan-
dardized disease monitoring even when applied to different 
imaging modalities.

E-PW088
18FDG-PET and morphometric brain analysis in retired 
soccer players exposed to long-term mild traumatic brain 
injuries.
M. R. Aranha, A. M. Coutinho, C. Godoi, K. T. Chaim, B. Pastorello, 
R. Anginah, J. Ianof, C. A. Buchpiguel, C. C. Leite; University of São 
Paulo, São Paulo, BRAZIL.

Purpose/Introduction: Chronic traumatic encephalopathy 
(CTE) can result from exposure to minor traumatic brain injuries, 
leading to cognitive decline and being presumably related to 
a progressive tauopathy or a disturbance on TDP-43. This con-
dition is mostly described in boxers and NFL football players. 
Although soccer players are exposed to minor head traumas 
(mild traumatic brain injury - mTBI), the prevalence and effects 
of CTE on these athletes remains elusive. We aimed to evalu-
ate cortical thickness and regional brain metabolism of retired 
soccer players’ brains compared to age-matched healthy con-
trols. Subjects & Methods: We included eighteen retired pro-
fessional soccer players and eighteen age-matched healthy 
controls. Brain [18F]FDG-PET and magnetic resonance imaging 
(MRI) with volumetric T1 (3DT1) sequences were performed in 
our 3T PET/MR scanner (SIGNA, GE Healthcare). [18F]FDG-PET 
and 3DT1 images were processed and analyzed with Statisti-
cal Parametric Mapping software (SPM8) and FreeSurfer for 
assessment of regional brain glucose metabolism and cortical 
thickness, respectively. Results: Surface-based morphometry 
revealed clusters of reduced cortical thickness several areas 
(left inferior frontal gyrus, left superior parietal lobule, right in-
ferior supramarginal gyrus and superior parietal lobules, right 
lingual gyrus and right medial orbitofrontal gyrus) of soccer 

players. These results, however, did not remain significant after 
correction for multiple comparisons (FDR). [18F]FDG-PET anal-
ysis revealed three clusters of reduced glucose metabolism in 
soccer players compared to controls bilaterally in posterior and 
inferior temporal regions reaching statistical significance after 
correction for multiple comparisons (FWE and FDR p<0,05): left 
middle temporal gyrus, left inferior temporal gyrus and right 
middle temporal gyrus. Discussion/conclusion: Soccer play-
ers are exposed to minor head traumas for extended periods, 
and the effects of mTBI on these athletes remain unclear. The 
results of cortical thickness presented here are partially in ac-
cordance with reported data on the impact of mTBI in NFL foot-
ball players, fighters or subjects exposed to isolated mTBI event. 
[18F]FDG-PET scan findings of reduced glucose metabolism 
in temporal lobes are in accordance with previous reports. It’s 
noteworthy that most studies in the literature performed vox-
el-based morphometry instead of surface-based morphometry 
and only a minority of papers of brain morphometry and none 
exploring brain metabolism approached soccer players. To our 
knowledge, this is the first study analyzing long-term effects of 
mTBI in soccer players using surface-based morphometry and 
brain [18F]FDG-PET. This is an ongoing study, and we presented 
here its first partial results.

E-PW089
Amyloid PET as a marker of Normal-Appearing White 
Matter early damage in Multiple Sclerosis: correlation with 
CSF β-Amyloid levels and brain volumes
G. Marotta1, A. M. Pietroboni1, T. Carandini1, A. Colombi1, C. De 
Cicco2, R. Benti1, E. Scarpini1, D. Galimberti1; 1Fondazione IRCCS 
Ca’ Granda Ospedale Maggiore Policlinico, Milano, ITALY, 2Istituti 
Ospitalieri di Cremona, Cremona, ITALY.

Purpose: The disease course of multiple sclerosis (MS) is still 
unpredictable and there is an urgent need to identify reliable 
prognostic biomarkers. PET with β-amyloid (Aβ) tracers is a 
promising tool to evaluate white matter (WM) damage and 
repair, and cerebrospinal fluid (CSF) Aβ levels has recently 
been suggested as a predictive biomarker of disease progres-
sion. Aim of this study was to investigate amyloid PET uptake 
in WM of MS patients, and to evaluate possible correlations 
between CSF Aβ levels, amyloid tracer uptake and brain vol-
umes. Subjects & Methods: Twelve MS patients were divided 
according to their disease activity into active and non-active 
groups. All participants underwent neurological examination, 
neuropsychological testing, lumbar puncture, brain MRI, and 
18F-florbetapir PET. Aβ levels were determined in CSF sam-
ples from all patients. Using SPM12, MRI and PET images were 
co-registered and WM mean standardized uptake values (WM-
SUV) were calculated for each patient. Using LST toolbox, we 
used T2-weighted scans to quantify WM lesion load, and vox-
el-based morphometry to measure brain volumes. Results: 
We found a lower WM-SUV in damaged WM (DWM) compared 
to normal appearing WM (NAWM) (p=0.0005) in all patients. A 
decreased NAWM-SUV in active compared to non-active group 
was observed (p=0.028). Considering only active patients, 
NAWM volume correlated with NAWM-SUV (p=0.01). Interest-
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ingly, CSF Aβ concentration was a predictor of both NAWM-
SUV (r=0.79; p=0.01) and NAWM volume (r=0.81, p=0.007). 
Conclusions: This study provides evidence on the role of am-
yloid PET in the assessment of MS, particularly in relation to 
disease activity and early prognosis. The correlation between 
CSF Aβ levels and WM-SUV suggests that the predictive role of 
Aβ may be linked to myelin early damage and may reflect the 
disease activity and the clinical progression.

E-PW090
[18F]DPA-714 PET-MRI imaging in (auto-)immune limbic 
encephalitis
W. Roll1, C. Strippel2, B. Zinnhardt1,3, K. S. Golombeck2, P. Backhaus1,3, 
R. Seifert1,3, A. Dik2, C. Mönig2, A. Jacobs3,4, S. Meuth2, N. Melzer2, M. 
Schäfers1,3; 1Department of Nuclear Medicine, University Hospital 
Münster, Münster, GERMANY, 2Department of Neurology, University 
Hospital Münster, Münster, GERMANY, 3European Institute of 
Molecular Imaging, University of Münster, Münster, GERMANY, 
4Department of Geriatrics, Johanniter Hospital Bonn, Bonn, 
GERMANY.

Introduction: (Auto-)immune limbic encephalitis (LE) usual-
ly presents with mesial temporal lobe epilepsy and cognitive 
changes and is thought to be mediated by adaptive neural im-
munity. Targeting the translocator protein (TSPO) with a second 
generation PET-Tracer (F-18-DPA-714) permits visualisation of 
TSPO overexpression in activated microglia and other innate 
immune cells. The aim of this study is to investigate the feasi-
bility of a combined F-18-DPA-714 PET-MRI protocol for visuali-
sation of innate inflammation in seropositive and seronegative 
LE patients. Methods: Five LE patients underwent combined 
F-18-DPA-714-PET-MRI between 9/2017 and 2/2018. Dynamic 
images were acquired 0-60 min p.i. on a Siemens PET-MRI sys-
tem (mMR). T1w, T2w and Flair MR-images were effected for 
correlation purposes. Inclusion criteria were recent diagnosis of 
limbic encephalitis (2 x seronegative; 1 x anti-GAD65 antibod-
ies, 2 x anti-LGI1 antibodies) and naivety to immunotherapies. 
Inflammation to background ratios (SUVmax tumor/SUVmean ref-
erence region) measured in 30-60 min p.i. summation images 
were standardized to a cortical reference region including grey 
and white matter on the less-affected brain hemisphere. Time 
activity curves were implemented for the hippocampus in both 
hemispheres and the cortical reference region. Results: This 
study provides first insights into microglia activation in LE as as-
sessed by DPA-714-PET-MRI. All LE patients showed increased 
uptake in the mesial temporal lobe (amygdala, hippocampus) 
on the affected side compared to the contralateral hemisphere 
and the reference region. TSPO expression correlated with signal 
alterations in T2 and FLAIR images. Time activity curves showed 
high activity in LE over time compared to the contralateral refer-
ence region. Conclusion: We demonstrate the feasibility of [18F]
DPA -714-PET-MRI to visualize the innate immunity in LE. [18F]
DPA -714-PET-MRI may be a promising future tool for the assess-
ment of individual inflammation patterns in LE independent of 
the absence or presence and targets of an underlying adaptive 
immune response.

1411 Tuesday, October 16, 2018, 14:30 - 16:00, Hall A

e-Poster Walk 10 - M2M: Quality Control & 
Radiopharmaceutical Aspects

E-PW091
68Ga-radiotracer production: Reliable HEPES quantification 
and investigation of synergistic effects
S. Pfaff1,2, V. Pichler1, T. Nehring3,4, M. Mitterhauser3, M. Hacker1, 
W. Wadsak1,4; 1Medical University of Vienna, Vienna, AUSTRIA, 
2University of Vienna, Vienna, AUSTRIA, 3Ludwig Boltzmann 
Institute Applied Diagnostics, Vienna, AUSTRIA, 4Center for 
Biomarker Research, CBmed GmbH, Graz, AUSTRIA.

Aims: Successful 68Ga-radiolabeling is strongly linked with an 
adequate pH range. Therefore, a suitable and non-toxic buff-
ering system is required which additionally provides a safe 
application of the radiopharmaceutical to patients. Most com-
monly used buffers for 68Ga-complexation are sodium acetate 
(NaOAc) and 4-(2-hydroxyethyl)-1-piperazineethanesulfonic 
acid (HEPES). Although low toxicity of HEPES was demonstrated 
in rats (2000 mg/kg; data taken from safety sheets of commer-
cial suppliers) the European Pharmacopoeia (Eur. Ph.) states a 
considerably low limit of 200 µg/V for the latter one. As a result, 
the Eur. Ph. describes an assay for HEPES quantification by TLC 
and iodine staining. However, this method is neither reliable nor 
reproducible. Therefore, aim of this study was the development 
of an improved TLC assay for HEPES quantification and examina-
tion of HEPES’ toxicity in vitro. Additionally, potential synergistic 
effects of HEPES and [68Ga]Ga-PSMA-11 will be investigated in 
vitro. Materials and Methods: Gallium-68 was obtained from 
a 68Ge/68Ga-generator (IRE elit, GalliEo, 1850 MBq). HEPES was 
purchased from Sigma Aldrich. For improving the TLC assay dif-
ferent parameters as mobile phase, spotting method, solvent 
for the HEPES reference and heating of the TLC chamber were 
evaluated. Furthermore, quantification was performed using 
ImageJ software. Potential toxicity of HEPES on PC3 and PC3-PS-
MA cells was examined by means of MTT (3-(4,5-dimethylthi-
azol-2-yl)-2,5-diphenyltetrazolium bromide) assay. Effects on 
radiotracer accumulation will be evaluated by treating PC3-PS-
MA cells with [68Ga]Ga-PSMA-11 simultaneously with different 
concentrations of HEPES. Results: An improved TLC assay was 
developed by using the same composition of the product solu-
tion and the reference solution. Mobile phase optimization lead 
to acetonitrile/EtOH/H2O (10/15/65) as the best method. Iodine 
staining by heating the iodine chamber resulted in a better re-
producibility and comparability. Quantification using ImageJ 
gave a high reproducibility and linearity (R2=0.9956) throughout 
the tested range. Evaluation of HEPES toxicity showed an IC50 
value in the micromolar range for both cell lines. HEPES in high 
concentrations significantly effects the pH and osmolality of the 
applied solution to the cells, subsequently potential toxic effects 
due to acidic pH and high osmolality cannot be ruled out. Con-
clusion: Improving the TLC assay of the Eur. Ph. is necessary to 
obtain comparable and reliable results. The parameters found in 
this study are providing a visual and software based quantifica-
tion of HEPES. Additionally, a relatively low toxicity was obtained 
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in both cell lines and further experiments will demonstrate 
the influence of HEPES on [68Ga]Ga-PSMA-11 accumulation in 
PC3-PSMA cells.

E-PW092
Sources and Impact of Metal Impurities on Radiochemical 
Yield of 68Ga-DOTA-TATE in a GMP Facility
D. Stark, A. Katsifis, P. Lam, S. Eberl, J. Poon, D. Henderson, T. 
Bourdier, M. Fulham; Royal Prince Alfred Hospital, Camperdown, 
AUSTRALIA.

Introduction: We produce 68Ga-PSMA and 68Ga-DOTA-TATE in 
78-83% radiochemical yield and >98% purity. Over 4 months, 
68Ga-DOTA-TATE yield gradually decreased by 70%; there was 
no effect on 68Ga-PSMA yield. We confirmed the buffer pH and 
integrity of DOTA-TATE precursor and increased the precursor 
quantity from 20 to 40μg showing partial recovery in yield to 
above 60%, suggesting saturation with competing metal ions. 
Our aim was to investigate the cause of the reduction in yield. 
Materials & Methods: Both ligands were prepared by the cat-
ionic pre-purification method on a Scintomics-GRP module us-
ing 10μg of PSMA and 20μg DOTA-TATE precursors in sodium 
acetate buffer (1.5M, pH 4.5). μInitially, the buffer was prepared 
in advance, by dissolving sodium acetate in Ultrapure Water 
(UP-W) or Water for Injection (WFI); pH was adjusted to 4.5 using 
acetic acid and it was stored in sterile, glass vials with rubber 
septa. All reagents used in the preparation of sodium acetate 
buffer were of ultrapure or analytical grade with Certificates of 
Analysis confirming low metal ion concentrations. We then pre-
pared new sodium acetate buffer and stored it for 3 months in 
the following sterile conditions: i) glass vials capped with rubber 
septa, ii) glass vials without rubber septa, iii) glass vials with rub-
ber septa stored upside down, iv) plastic vials, v) glass vials with 
plastic lids and vi) plastic syringes. The sodium acetate buffer 
(1.5 M) solutions were analysed by ICP-MS. All buffer solutions 
were stored at 4oC. Results: ICP-MS analyses showed metal ions 
were low except for zinc. There were high concentrations of zinc 
in: a) glass vials with rubber septa; b) vials stored upside down. 
Zinc concentrations were higher when compared to vials that 
were upright and higher than in vials with septa removed. Low 
zinc concentrations were found in buffer stored in plastic vials, 
glass vials with plastic tops or plastic syringes. There was a min-
imal difference between WFI and UP-W. The source of zinc was 
attributed to leaching from rubber septa reflecting the report-
ed rubber manufacturing process. Yield from all subsequent 
68Ga-DOTA-TATE preparations using buffer stored in plastic was 
>80%. Conclusion: Our findings indicate that long term stor-
age of sodium acetate buffer in vials capped with rubber septa, 
results in contamination by zinc ions that then saturate the DO-
TA-macrocycle and reduce yields through Ga/Zn ion competi-
tion. We suggest that sodium acetate buffer, for 68Ga-DOTA-TATE, 
is prepared and stored in plasticware.

E-PW093
Purification of 67Gallium for (pre)clinical applications as 
surrogate for 68Gallium
E. de Blois, Y. Seimbille; Erasmus MC, Rotterdam, NETHERLANDS.

Purpose/Introduction: 68Ga is a PET radionuclide which is often 
used in daily clinical practice. Several 68Ga-labeled radiopharma-
ceuticals, such as 68Ga-DOTA-TATE/TOC and 68Ga-HBED-PSMA, 
are widely applied all over Europe. However, for preclinical re-
search 68Ga is not always ideal due to its short half-life and poor 
resolution images in small rodents. Therefore, we investigated if 
67Ga could be used as surrogate of 68Ga for (pre)clinical studies. 
67Ga, which is chemically identical, can be used to image small 
animals at later time point and with a higher resolution. Unfor-
tunately, 67Ga is usually offered with poor chemical purity, since 
it often contains relative high amounts of Zn, Fe and Cu. There-
fore, our aim was to develop a purification method resulting in 
highly concentrated 67Ga with minor trace metal impurities to 
label biomolecules with high molar activities. Subject & Meth-
ods: Our purification process was initially optimized by using 
68Ga. A low volume semi-automated peek system, containing a 
LN-resin-B column (35-70 mg, Triskem), was assembled. Gallium 
was absorbed using different concentrations of HCl (from low 
range of 0.025-0.1 M to high range 4-7 M). To demonstrate the 
efficiency of our purification method, gallium was spiked with 
large amounts of Zn (250 and 2500 nmoles). Then, desorption 
was performed by eluting gallium with 1M HCl. Concentrations 
of trace metals were quantified by using a previously described 
UPLC-technique (Breeman et al 2014). Results: Approximately 
80 % purification yields of gallium were obtained by using 0.1 M 
and 5 M HCl and gallium was desorbed in a 3 mL 1 M HCl final 
solution. For 0.1 M HCl 67 ± 1% could be desorbed in only 500 
µL of 1M HCl. Purified gallium was used to label DOTA-TATE and 
after decay, metals were quantified by UPLC. After purification 
of the Zn-spiked 68Ga-eluates the 1 M HCl solution contained 
Zn concentrations of 5.3 ± 1.4 and 4.2 ± 1.4 nmoles/mL, respec-
tively. Thus, efficiency of purification technique is >98%. This 
will theoretically result in similar molar activities as previously 
reported with 111In labelling (Breeman et al 2003) Discussion/
Conclusion: We demonstrated that gallium can be well sep-
arated from Zn with our purification technique. It is therefore 
anticipated that high molar activity 67Ga-labeled biomolecules 
could be obtained for (pre)clinical applications. Application of 
our purification method to 67Ga is currently underway.

E-PW094
Determination of Unbound 68Ga in Radiopharmaceuticals: 
is HPLC Satisfactory?
A. Larenkov, A. Maruk, G. Kodina; Russian State Research Center − 
Burnasyan Federal Medical Biophysical Center, Moscow, RUSSIAN 
FEDERATION.

Aim: Determination of radiochemical purity (RCP) of radiophar-
maceuticals (RPs) based on 68Ga-BCA-conjugates (e.g. 68Ga-DO-
TA-TOC/TATE, 68Ga-PSMA) is an extremely important part of QC 
in routine clinical practice. Knowing exact value of content of 
every radiochemical impurity is very important during R&D as 
well. Normally combination of TLC and HPLC is used. But do TLC 
results always match HPLC results, especially for unbound 68Ga 
content? The aim of this study is to evaluate the correlation be-
tween results obtained with TLC and HPLC methods. Materials 
and Methods: 68Ge/68Ga generator (Cyclotron Ltd, Russia) was 
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used. All chemicals and solvents were of high-purity or pharma-
ceutical grade and were purchased from Sigma-Aldrich or Panr-
eac. Radiopharmaceutical precursors were purchased from ABX. 
iTLC-SG strips by Pall/Varian/Thermo were used. PET-MiniGita 
radio-TLC scanner was used. For HPLC analysis Knauer Smartline 
chromatograph with radiodetection system fLumo (Berthold) 
was used. Mobile phase for HPLC consists of 0.1% TFA solutions 
in water and acetonitrile in different ratios in accordance with 
9th Ph.Eur. recommendations. Different HPLC C18-columns were 
used (Merck/Phenomenex/ACE). Results: Cross-validation of 
TLC and HPLC methods was carried out for radiopharmaceuti-
cal preparations with 68Ga-labelled peptides with radiochemical 
purity in the range of 10-100%. The same was done for mixtures 
of 68Ga-eluate and acetate/HEPES buffer solutions. The influence 
of pH and buffer concentration on unbound 68Ga recovery from 
HPLC column was studied. It was found that in pH range from 
3 to 6, apart from colloidal 68Ga, there is a significant capture of 
the 68Ga ionic forms on the reversed phase of the HPLC column 
(e.g. 60% capture with pH 4.6). The value of the capture also de-
pends on concentration of buffer agent in the preparation. The 
detailed analysis of the effect will be presented. Conclusion: 
It was found that in the number of cases HPLC results do not 
reflect the real unbound 68Ga content in radiopharmaceutical 
preparations. Thus, HPLC cannot be a method of choice, and it 
definitely should not be the only one method when analyzing 
68Ga-RPs. Since TLC method gives an idea of   the content of all ra-
diochemical forms of 68Ga in radiopharmaceutical preparations, 
it is preferable. With all the advantages of the HPLC method, 
every radiochemist and radiopharmacist should take into ac-
count the fact that in the case of 68Ga-RPs, and possibly other 
metal-based RPs (such 111In, 177Lu, etc.), this method can lead to 
an inadequate assessment of the content of ionic forms of the 
radionuclide in RP preparations. 1

E-PW095
Performance evaluation and radionuclidic purity tests of a 
new 68Ga generator
F. Zagni1, F. Lodi2, L. Mora2, S. Vichi3, D. Pancaldi1, M. Marengo1; 
1Medical Physics Department, University Hospital “S.Orsola – 
Malpighi”, Bologna, ITALY, 2PET Radiopharmacy Unit, University 
Hospital “S.Orsola – Malpighi”, Bologna, ITALY, 3Montecuccolino 
Nuclear Engineering Laboratory, Department of Industrial 
Engineering, University of Bologna, Bologna, ITALY.

Introduction: A new 68Ga generator was recently installed at 
our institution. Here we report on the performance and radio-
nuclidic purity tests for the first three months of use. Mathe-
rials and Methods: The generator is a Galli Eo generator (IRE 
Elit, 1850 MBq). The chromatographic column is lead-shielded, 
and the eluent is entirely contained inside the generator box. 
Manual elution is performed by connecting an evacuated vial 
to the generator outlet; it lasts three minutes for a total elut-
ed volume of about 1.1 ml. Elution profile was performed the 
first time, while the generator yield and radionuclidic purity was 
evaluated on a regular basis for the first months of use. A total 
of 15 full elutions were collected during this time. Radionuclidic 
purity was evaluated by means of a gamma spectrometry sys-

tem equipped with a HPGe detector, suitably calibrated with a 
multipeak standard source. Amount of 68Ge was evaluated by 
measuring the amount of 68Ga after a proper waiting time from 
the end of the elution (at least 48h) in order to reach secular 
equilibrium. Results: After the first elution yielding 67%, we 
obtained a stable elution yield throughout the test period: on 
average 61.8%, coefficient of variation (CV) 1%. Amount of 68Ge 
breakthrough was 380±15 Bq (4.17·10-5% of eluted activity) that 
means a radionuclidic purity of 99.99996% on average. No other 
radionuclides were detected in any sample (minimum detect-
able activity 10 Bq). Conclusion: Performance of this generator 
appeared stable for the first three months of use. Radionuclidic 
purity was at least two order of magnitude less than the require-
ments of the European Pharmacopoeia making it suitable for 
clinical use.

E-PW096
New Ways to Test the Impurity 201Tl(III)Cl3 in Thallous(201Tl)
chloride Injection
E. Plhak, H. Kvaternik, R. M. Aigner; Medical University of Graz, Graz, 
AUSTRIA.

Introduction: 201Tl is produced in a cyclotron as 201Tl(III)Cl3. To 
form 201Tl(I)Cl for injection the cyclotron product must be re-
duced. Therefore, 201Tl(I)Cl for injection may contain 201Tl(III)Cl3 

as a radiochemical impurity. The test of 201Tl(III)Cl3 according to 
Ph. Eur. is carried out by the obsolete method of zone electro-
phoresis. We aimed to investigate alternative testing methods 
by TLC(1) and HPLC(2). Material and Methods: 201Tl(I)Cl was 
purchased from CIS. The 201Tl(III)Cl3 reference was prepared by 
ozone oxidation. To 3ml 201Tl(I)Cl solution (53 MBq) 40µl 6M HCl 
was added and placed into a reactor of a Scintomics GRP syn-
thesiser. A stream of air/ozone (approx. 75ml/min), produced by 
a generator (Guanglei Electronic, China), was bubbled through 
(5min). In following, the reaction mixture was heated (10min). 
TLC: Samples were tested on silica gel (ITLC-SG, Agilent) with 
MEK as the mobile phase. HPLC: 200µl sample solution was 
mixed with 200µl 0.02M sodium DTPA solution. The mixture 
was injected into the HPLC using an SCX column (Nucleosil 
100-5-SA 4.6x260) and 0.1M sodium acetate pH4.6 as eluent. 
Results: The preparation of the reference 201Tl(III)Cl3 by ozone 
oxidation was quantitative. Traces of 201Tl(I)Cl were detected 
neither by TLC nor by HPLC. In acid condition, the 201Tl(III)Cl3 

solution remains stable several days. TLC: With the described 
conditions 201Tl(I)Cl remains near the start (Rf=0.1). 201Tl(III)Cl3 

migrates near to the front (Rf=0.85). The use of MEK instead 
of acetone gives a much sharper peak form, resulting in a real 
baseline separation. HPLC: This method based, that only 201Tl(III)
Cl3 can form a DTPA complex rapidly at room temperature. 
201Tl(III)DTPA elutes under these HPLC conditions at about 4min 
as a sharp peak. Free 201Tl as 201Tl(III)Cl3 or 201Tl(I)Cl give a tailed 
signal at about 14min. Therefore, 201Tl(III)Cl3 can be detected 
as 201Tl(III)DTPA well separated in samples of 201Tl(I)Cl by HPLC. 
Conclusion: Two analyses methods to test the radiochemical 
impurity 201Tl(III) in solutions of 201Tl(I)Cl for injection were suc-
cessfully investigated, whereby the necessary reference stan-
dards 201Tl(III)Cl3 and 201Tl(III)DTPA have been radiochemical pre-
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pared. Both tested analysis methods, TLC and HPLC, showed a 
good separation and encouraged results. The methods are wor-
thy of validation and seem suitable as analytical systems to test 
201Tl radiopharmaceuticals. (1)NM. Hijnen et al. Nucl Med Biol 
2011; 38: 585-592 (2)M. Akhlaghi et al. Appl Radiat Isot 2008; 66: 
479-481

E-PW097
Validation of a modified quality control method for testing 
radiochemical purity of 99mTc-tetrofosmin
T. Scotognella1, D. Fortini1, A. Cannarile1, I. Bruno1, A. Giordano2; 
1UOC Nuclear Medicine, Fondazione Universitaria Policlinico 
“A. Gemelli”, Roma, Rome, ITALY, 2Institute of Nuclear Medicine, 
Università Cattolica del S. Cuore “A. Gemelli”, Roma, Rome, ITALY.

Aim: In our Department, we perform myocardial scintigra-
phies using 99mTc-tetrofosmin according to a single day stress/
rest protocol. The standard Quality Control (QC) for testing ra-
diochemical purity (RP) described in the insert package is not 
satisfying, namely the separation of the three principal compo-
nents (99mTc-tetrofosmin, 99mTcO2, and 99mTcO4

–). We believe that 
the Retention factor (Rf) variance for the separation of the radio-
pharmaceutical fraction and the 99mTcO2 appears too small for 
an unequivocal visualization of the 99mTc-tetrofosmin conjugate 
from the 99mTcO2 counterpart. The aim of this study was to val-
idate an alternative method of quality control. Materials and 
Methods: The standard QC method recommends the use of 
one TLC-SA strip (2x20 cm) as stationary phase and 65:35(%v/v) 
acetone:dichloromethane mixture as mobile phase. The alter-
native method consists of ITLC-SG strip (2x20 cm) as stationary 
phase and 35:65(%v/v) acetone:dichloromethane mixture as 
mobile phase. In both system, free 99mTcO4

– migrats to the top 
of the strip (0.8> Rf>1.0), 99mTc-tetrofosmin migrats to the cen-
ter of the strip (0.4>Rf>0.6) and 99mTcO2 remains in the origin of 
the strip. Ten tests for each method were performed. For both 
procedures, the strips were analysed by autoradiochromatog-
raphy (Cyclone Plus®, Perkin Elmer). A 10 to 20 µl drop of radio-
pharmaceutical was applied at the origin line using an insulin 
syringe. We verified that the strips did not adhere to the walls 
of the cylinder of chromatography chamber. We evaluated the 
final %RP and the Rf of 99mTc-tetrofosmin and of two impurities. 
The Wilcoxon test was employed to compare the quality control 
results of the proposed method with the standard one. Results: 
The following values of %RP were obtained using the standard 
QC and the alternative QC: %RP = 97.0% ±1.24 vs %RP = 96.6% 
±1.15, respectively, p=0.42. The %99mTcO2 was 2.83% ±1.70 vs 3.3 
±1.79 (p=0.38) and the %99mTcO4

– was 0.12 ±0.11 and 0.03 ±0.06 
(p=0.03), respectively. 99mTc-tetrofosmin separation from 99mTcO2 
was incomplete with the standard method, indeed a highly sig-
nificant difference was found when considering the (Rf): the Rf 
of 99mTc-tetrofosmin with standard QC was 0.30 ±0.11 vs 0.57 
±0.11(alternative QC), p=0.00003. Conclusions: We introduced 
an alternative QC method for the assessment of 99mTc-tetrofos-
min purity. The proposed method is more accurate allowing an 
appropriate migration of radiopharmaceutical, with a complete 
separation between 99mTc-tetrofosmin and the two impurities 
(especially from 99mTcO2).

E-PW098
Have you checked for “stranger things” in your automated 
dispensing system for PET radiopharmaceuticals ?
T. Martin, E. Terrier, F. Loutfi, A. Moyon, P. Garrigue, B. Guillet; 
Radiopharmacy APHM, Marseille, FRANCE.

Many nuclear medicine departments are now equipped with 
automated dispensing systems for PET radiopharmaceuticals. 
Initial microbiological qualification is classically carried out by 
the manufacturer or the distributor once the equipment is 
installed, but the periodic qualification falls to the radiophar-
macist. According to ISO14698-1 and ICH-Q7-GMP, this study 
aimed at setting up an initial and periodic qualification plan 
of the microbiological safety of Trasis® Unidose, whose mono-
dose-filling, the critical step, implies an open system under 
ISO4.8. Materials and Methods: Both the environment and the 
process were assessed for microbiological contamination at the 
end of a session, repeated on 3 different days. Environment sur-
faces were checked on 3 different sites (ISO4.8 carousel, ISO7 
gloves and ISO7 reservoir surface), through the application of 25 
cm2 trypticase-soy (TS) agar, before and after biodecontamina-
tion following our internal procedures. Agars were incubated at 
37°C under 5% CO2 for 5 days and colonies were then counted 
(CFU/25cm²). The whole process sterility was evaluated through 
an adapted media-fill test, a sterile TS broth vial in place of the 
radiopharmaceutical, after biodecontamination. The resulting 
cartridges were aseptically transferred to TS broth tubes and 
placed for incubation at 37°C under 5% CO2 for 5 days with dai-
ly monitoring of turbidity. Further identification was realized 
by our Microbiology Department. Results and Discussion: As 
shown on Table 1, after the incubation period, a minor microbio-
logical contamination was found on TS agars sampled from the 
carousel before biodecontamination and identified as classical 
hand-borne microflora (Micrococcus luteus and Staphylococcus 
sp.). After biodecontamination, all the agars were found ster-
ile. Most importantly, the media-fill test resulted in clear, sterile 
cartridges, validating the process sterility. Investigating for the 
biocontamination origin, the cap reused daily for filter sealing 
tests was found contaminated (13 CFU/25cm2). We consequent-
ly adapted our biodecontamination procedure to include this 
instrument, and decided to brief our operators once a month 
on microbiological control results, hygiene and good practic-
es. Our latest results show these corrective actions solved the 
biocontamination issue. Conclusion: The automation of PET 
monodose conditioning process still implies human interven-
tion for material preparation and manual biodecontamination, 
and needs initial and periodic qualification of the environment 
and the conditioning process, to meet the specifications. We 
therefore recommend a monthly microbiological control of sur-
faces and instruments and a half-yearly media-fill test. Regular 
training and information should also be dispensed to the op-
erators, regarding the importance of properly carrying out the 
biodecontamination of surfaces and instruments. 

E-PW099
Production and quality control of microsphere labeled by 
Scandium 46 and its biological distribution



S275 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

L. Moghaddam-Banaem1, F. Azimi2, S. Sadjadi1; 1Nuclear Science 
and Technology Research Institute, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Amirkabir University, Tehran, IRAN, ISLAMIC 
REPUBLIC OF.

Radioembolization therapy is primarily used to treat liver tu-
mors and metastases. This method has been studied with mi-
crospheres Zn-65, Au-198, P-32 and Y-90 glass microspheres in 
different types of tumors. The microsphere used in this study is 
Chelex-100 (Polystyrene divinyl-benzene iminodeacetate) resin. 
The aim of this experiment is to investigate the application of 
47Sc (T1/2= 3.35 d; βave=162 keV; Eγ=159 keV) for radioemboliza-
tion. Because of the limitation in availability of 47Sc isotope, we 
have performed preliminary studies using instead 46Sc. Meth-
ods: 46Scandium was prepared by irradiation of Sc2O3 with ther-
mal neutron flux 3.5×1013n/cm2s following dissolving in chloride 
acid then fixing pH = 7 by NaOH. The radionuclidic purity was 
tested using beta spectroscopy and HPGe spectroscopy for the 
detection of various interfering beta and gamma emitting ra-
dionuclides. The radiochemical purity was checked by ITLC and 
10mM DTPA as mobile phase. 0.3 milliliters of this solution with 
3 milligrams of microsphere resin (based on calculations per-
formed for the absorption capacity of resin) were combined and 
placed in a 100°C for 1 hour. SEM were performed with Digital 
Scanning Electron Microscope. The stability of the compound 
was investigated with storage at room temperature and pH=7 
up to 72 hours after the formation. Stability in human serum was 
also investigated with a ratio of 1:10 at 37 ° C up to 96 hours. 
Biodistribution after injection locally in tumor site in mice bear-
ing B16F10 melanoma tumor at 2 hours, 3, 7 and 14 days after 
injection were determined as percent of injected dose per gram 
of organ (%ID/g). Results: SEM shows microsphere particles as 
uniform spheres. 46Sc with a specific activity of about 280 mc / 
ml and 99% radionuclide purity was obtained. Radiochemical 
by ITLC system at room temperature and pH = 7 was about 94%. 
The stability of the compound at room temperature and up to 
72 hours after the formation is about 80% and in the human 
serum is 74% up to 96 hours. The absorption in the tumor is 
approximately %ID/g=16% within 2 hours after injection and no 
significant absorption were observed in other organs up to 14d. 
Conclusion: Resin microspheres were labeled with efficiency of 
93% with 46Sc. This combination showed a stability at human 
serum approximately 74%. The complex exhibited excellent 
in-vivo stability and absorption in tumor mice. This promising 
results indicate that this compound is suitable for application 
in radioembolization. Keywords: Radioembolization, Micro-
spheres, Scandium-47.

E-PW100
Residual Activity in the Delivery Apparatus after Selective 
Internal Radiotherapy
J. Wuestemann, M. Klopfleisch, D. Kupitz, H. Wissel, M. Pech, O. 
S. Grosser, M. C. Kreissl; Department of Radiology and Nuclear 
Medicine, University Hospital Magdeburg, Magdeburg, GERMANY.

Purpose: Object of this study was to determine the residual ac-
tivity of yttrium-90 (90Y) in the delivery apparatus including vial 

after selective internal radiotherapy (SIRT). Material and Meth-
ods: We analysed data of 115 patients (male/female 68/47, age 
65.4 ± 11.4 years), who have received at least one SIRT inter-
vention between January 2017 and April 2018. In total, data 
of patients with hepatocellular carcinoma (n=25), metastatic 
colorectal cancer (n=30), cholangiocellular carcinoma (n=15), 
neuroendocrine tumor (n=9), and breast cancer (n=8) was ana-
lysed. In total 208 administration sets of 90Y resin microspheres 
(Sirtex Medical Ltd., New South Wales, Australia) have been 
used during 158 interventions (one set: n=114; two sets: n=39; 
three sets: n=4; four sets: n=1). Incomplete administration due 
to irreversible stasis or catheter dislocation occurred four times; 
respective boxes were excluded from evaluation. After finish-
ing therapy the residual activity in the delivery system (box, 
three-way tap, and supply pipes) and the vial were measured in 
a calibrator. These values were tested administration (Pearson’s 
product-momentum correlation) against prepared activity val-
ue, time between preparation and administration due to pos-
sible sedimentation of spheres, and duration of administration 
per delivery set. Results: When adjusting for decay between 
preparation and administration the activity dose at the time of 
application was 903 ± 417 [193 - 2352] MBq; the corresponding 
time-corrected residual activity was 58.4 ± 19.8 [15.3 - 124.5] 
MBq. Administration time for one box during intervention re-
quired 18.8 ± 9.6 [5 - 85] minutes. Correlation analysis revealed 
dependency of residual activity on duration of administration (p 
= 0.0095). There was no significant dependency on the absolute 
value of the prepared activity (p = 0.1973) or time since prepa-
ration to delivery (p = 0.1439). Conclusion: An average residual 
activity of approximately 60 MBq per application box was found. 
Besides decay, this should be kept in mind when preparing the 
therapeutic activity in the radiochemistry lab. Prolonged admin-
istration results in higher residual activity possibly due to sedi-
mentation effects.
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E-PW101
SPECT CT Visualization Of Sentinel Lymph Nodes In 
Women With Cervical Cancer: Is It Important For “Lymph 
Flow Guided” Radiotherapy
S. N. Novikov, P. Krzhivitskiy, S. Kanaev, I. Berlev, M. Bisyarin, 
N. Mikaia, M. Kargopolova, G. Mkrtchian, Z. Ibragimov, V. 
Saveleva; N.N. Petrov Institute Oncology, St Petersburg, RUSSIAN 
FEDERATION.

Concept of “lymph flow guided radiotherapy” represents logical 
continuation of sentinel lymph nodes (LN) ideology. This con-
cept is based on visualization of individual patterns of lymph 
flow from the primary tumour and subsequent irradiation of 
LNs or lymph node regions with accumulation of radiocolloids. 
Purpose: to evaluate topography of sentinel LN and determine 
individual patterns of lymph flow in women with cervical can-
cer; to analyze how this scintigraphic information can influence 
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radiotherapy planning. Materials and Methods: The study was 
performed in a group of 50 women with IB-IIB cervical cancer. 
In all cases MRI and US examinations of pelvic and para-aortic 
LNs didn’t reveal signs of metastatic LN involvement. SPECT-CT 
examinations started 120-240 min after peritumoural injections 
of 99mTc-radiocolloids (150-300MBq in 0.4-1ml). All visualized 
LNs with uptake of radiocolloids were regarded as sentinel LN. 
They were assigned to 6 nodal groups according to their ana-
tomic location in relation to blood vessels: obturator, internal, 
external and common iliac, pre-sacral, para-aortic. Additionally 
we determined type of lymph flow (mono-, bilateral) and lymph 
flow patterns (supra-ureteral paracervical, infra-ureteral para-
cervical and direct lymph flow to para-aortic LNs). All patients 
underwent radical surgical treatment with standard postoper-
ative radiotherapy. Finally we analyzed how SPECT-CT informa-
tion can be used for individual optimization of clinical target 
volumes. Results: SPECT-CT successfully visualized 148 sentinel 
LNs (in average 3.1 sentinel LNs per patient) in 44 (88%) of 50 
women. The unilateral pattern of lymph flow was mentioned in 
13 (29.5%), bilateral - in 31 (70.5%) observations. Distribution of 
sentinel LNs according to nodal regions was as follows: external 
iliac -70.5%, internal iliac -52.3%, obturator - 27.2%, common il-
iac - 40.1%, para-aortic - 25% and presacral - 9.1% cases. In 43 
cases we were able to determine patterns of lymph flow from 
cervical cancer: supraureteral paracervical route was identified 
in 28, infraureteral paracervical - in 5 and their combination 
- in other 10 patients. We didn’t see any case of direct lymph 
flow from primary tumour to para-aortic LNs. Conclusion: We 
suggest that in women without lymph flow to pre-sacral LNs 
these nodes can be excluded from irradiation volume. Efficacy 
of prophylactic irradiation of para-aortic LNs must be studied in 
patients with lymph flow to this region.

E-PW102
Ki-67 expression and FDG uptake in Colorectal Adenomas 
and Adenocarcinoma
O. Khan, S. Pyatibrat, J. Gardner, R. Klein, L. Zuckier, W. Z. Zeng; The 
Ottawa Hospital, Ottawa, ON, CANADA.

Introduction: Focal uptake in the colon is often an incidental 
finding in patients referred for FDG PET scan for cancer stag-
ing. The clinical significance of colorectal FDG uptake and its 
relation to types and grade of hyperplasia of polyps is not well 
understood. Correlation between FDG uptake and Ki-67 has 
not been studied. In this study we have quantitatively assessed 
adenomatous polyps and adenocarcinoma with regard to FDG 
uptake and Ki-67 expression. Materials and Methods: This 
is a retrospective study consisting of consecutive patients re-
ferred for FDG PET/CT for staging over 2 years who had focal 
colorectal FDG uptake and subsequent removal of polyps. 29 
study subjects (age: 72.3±9.1, M:F=18:11) and 61 specimens 
were included. Quantification of Ki-67 was carried out by two 
experienced readers blinded to the patients’ clinical and FDG 
PET data. A minimum of 500 cells were counted manually on 
each slide under a light microscope (Eclipse E-400, Nikon, Ja-
pan) at a magnification of X400. The label index was obtained 
from the ratio between the number of cells with stained nuclei 

and total counted nuclei. FDG PET images were acquired on a 
GE Discovery 710 Scanner (GE Healthcare) and reconstructed 
with correction for attenuation and scattering and interpreted 
on HERMES workstation. SUVmax were measured and correlated 
to types of adenomas, degree of hyperplasia, and Ki-67 index 
with Pearson’s correlation coefficient. Data was reported as me-
dian ± inter-quartile range. Results: Of the 61 specimens, 11 
were villous, 28 tubular, and 15 tubulovillous adenomas. There 
were 6 hyperplastic polyps and no available data in 1 specimen. 
10 adenocarcinomas arising from adenomas were identified. 
SUVmax measured 5.0±6.3 for adenomas and 11.5±10.4 for ad-
enocarcinoma (p=0.001). Regarding the degree of hyperplasia, 
SUVmax was 5.3±7.1, 9.3±6.0 and 9.2±12.3 for low (n=36), high 
(n=12) and invasive (n=7) adenomas, respectively. The FDG up-
take tended to be higher in villous (8.7±8.1, p=0.07) and was 
significantly higher in tubulovillous (10.2±6.0, p<0.001) than 
tubular adenomas (4.5±4.2). There was no correlation between 
FDG uptake and Ki-67 (p=0.64). No significant correlation with 
Ki-67 uptake was identified for adenomas vs. adenocarcino-
mas (p=0.5) or with degree of hyperplasia (p=0.4). Ki-67 did 
nor differ between tubular (46±20%), villous (55±38%) and vil-
lotuboulous (50±24%) adenomas (p>0.4). Conclusion: More 
intense FDG uptake was identified in villous and tubulovillous 
adenomas and in high grade hyperplasia. Although there was 
some overlap, adenocarcinoma had higher FDG uptake than 
adenoma. There was no correlation between FDG uptake and 
Ki-67 expression.

E-PW103
Comparison of 68Ga-DOTATATE and 177Lu-DOTATATE 
kinetics in neuroendocrine tumors
E. Ilan1,2, M. Lubberink1,2, M. Sandström1,2, U. Jahn1, I. Velikyan1,3, 
C. Andersson1, K. Fröss-Baron1,3, A. Sundin1,3; 1Department of 
Radiology and Nuclear Medicine, Institution of Surgical Sciences, 
Uppsala University, Uppsala, SWEDEN, 2Medical Physics, Uppsala 
University Hospital, Uppsala, SWEDEN, 3PET Centre, Medical 
Imaging Centre, Uppsala University Hospital, Uppsala, SWEDEN.

Objectives: Peptide receptor radionuclide therapy (PRRT) 
with 177Lu-DOTATATE is a promising treatment for patients with 
neuroendocrine tumors. Currently, dosimetry during PRRT is 
performed post-therapy rather than prior-therapy as in exter-
nal beam radio therapy. Absorbed dose planning pre-therapy 
enables maximize absorbed dose to tumor tissue whilst mini-
mizing risk for side-effects in healthy organs. This is not possi-
ble in a similar sense during PRRT with 177Lu-DOTATATE, since 
the absorbed dose not only depends on the amount of given 
radioactivity but also on the kinetics of the peptide in each in-
dividual patient. 68Ga-DOTATATE-PET, which is used for diagnosis 
of neuroendocrine tumours, could potentially be used to pre-
dict the radiation doses during 177Lu-DOTATATE PRRT. The aim 
of this study was to compare the kinetics of 68Ga-DOTATATE and 
177Lu-DOTATATE in tumors by performing dynamic scans with 
both in the same patients. Materials and Methods: Six NET 
patients underwent a 45 min dynamic PET scan after injection 
of 100 MBq 68Ga-DOTATATE and serial SPECT scans (30 min, 1 h, 
90 min, 2 h, 4 h, 24 h and 96 h) after administration of 500 MBq 
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177Lu-DOTATATE at similar and high specific activity. VOIs (50% 
isocontour) were drawn over tumours to obtain time-activity 
curves. The net influx rate Ki was determined both for 177Lu- and 
68Ga-DOTATATE by non-linear regression of two-tissue irrevers-
ible compartment-model and by the Patlak method. Input 
curves were based on blood sampling for 177Lu-DOTATATE and 
on a VOI including the descending aorta for 68Ga-DOTATATE. Me-
tabolite correction was performed for 177Lu-DOTATATE based on 
HPLC analysis, but not for 68Ga-DOTATATE, assumed intact during 
the PET scan. 68Ga- and 177Lu-DOTATATE Ki were compared using 
correlation and Bland-Altman analysis. Results: Net influx rate 
values, Ki, based on data <90 min p.i. were 0.11±0.04 for 68Ga-DO-
TATATE and 0.12±0.04 for 177Lu-DOTATATE (mean±SD), with a 9.2 
% mean difference and a Spearman correlation (R) of 0.83. Using 
later time intervals for 177Lu-DOTATATE, Patlak analysis resulted 
in reduced Ki values. Non-linear regression to the compartment 
model showed that the kinetics of 177Lu-DOTATATE can be de-
scribed by the same influx rate constants as 68Ga-DOTATATE, but 
an additional parameter accounting for clearance of 177Lu from 
the tumor may be necessary to explain 177Lu-DOTATATE kinetics 
at later time points. Conclusion: Good agreement was found 
between 177Lu- and 68Ga-DOTATATE Ki, showing that tracer ki-
netics of 68Ga-DOTATATE indicating its potential for predicting 
radiation doses during PRRT.

E-PW104
[18F]FMC-PET/MRI as a surrogate marker for thyroid 
hormone axis in prostate cancer
T. Balber1,2, O. Aksoy3, S. Hartenbach4, P. Baltzer5, W. Wadsak1,6, M. 
Mitterhauser1,7, M. Hacker1, O. Merkel3, L. Kenner3,8, M. Hartenbach1; 
1Division of Nuclear Medicine, Department of Biomedical 
Imaging and Image guided Therapy, Medical University of Vienna, 
Vienna, AUSTRIA, 2Department of Pharmaceutical Technology 
and Biopharmaceutics, University of Vienna, Vienna, AUSTRIA, 
3Department of Clinical Pathology, Medical University of Vienna, 
Vienna, AUSTRIA, 4HistoConsultingHartenbach, Ulm, GERMANY, 
5Division of General and Pediatric Radiology, Department 
of Biomedical Imaging and Image guided Therapy, Medical 
University of Vienna, Vienna, AUSTRIA, 6CBmed GmbH, Graz, 
AUSTRIA, 7Ludwig Boltzmann Institute Applied Diagnostics, 
Vienna, AUSTRIA, 8Ludwig Boltzmann Institute Cancer Research, 
Vienna, AUSTRIA.

Introduction: Epidemiologic studies showed a higher in-
cidence of prostate cancer (PCa) in men with elevated thy-
roid hormone levels. Interestingly, mRNA levels of µ-Crystal-
lin (CRYM), a thyroid hormone (3,5,3’-triiodo-L-thyronine, T3) 
sequestering protein, were found to decrease during tumor 
progression in CWR22 prostate cancer xenografts suggesting 
CRYM as a prognostic factor. (1) Recent metabolic analysis us-
ing NMR showed that CRYM-overexpression correlates with 
low levels of intracellular choline (unpublished results), thus 
suggesting radiolabeled choline analogues as surrogate mark-
ers for CRYM expression and therefore thyroid hormone status 
in PCa. Methods: To elucidate the role of CRYM expression in 
PCa on a molecular level, androgen-sensitive LNCaP cells were 
transfected with CRYM (or empty vector as control) and incu-

bated with [125I]T3 (45 kBq/well) or [14C]Testosterone (1.5 kBq/
well) for different time points (12, 24 and 48 h). To investigate 
a potential clinically relevant link between CRYM expression, 
thyroid hormone receptor status (TRß) and choline levels, [18F]
FMC-PET/MRI was evaluated in 42 PCa patients before radical 
prostatectomy. CRYM and TRβ protein expression was inves-
tigated by immunohistochemistry in PCa specimens derived 
from the same patients. Additionally, follow-up analysis was 
performed in 87 patients (mean follow-up time: 508 days) in-
vestigating biochemical recurrence (BCR), development of me-
tastasis and [18F]FMC uptake. Results: [125I]T3 uptake was signifi-
cantly elevated in LNCaP cells overexpressing CRYM compared 
to LNCaP cells expressing endogenous levels of CRYM (10.5% 
vs. 6.9% after 12 h, 13.6% vs. 7.1% after 24 h and 14.9% vs. 5.8% 
after 48 h, expressed as percentage applied dose/ well) (n=3 
each, p<0.01). This enhanced thyroid hormone uptake may be 
linked to CRYM’s property to bind T3 and preventing thyroid 
hormone action. [14C]Testosterone uptake was negligible and 
unaffected by CRYM expression (≤ 0.2% AD/ well), suggesting 
that there is no direct interaction between CRYM protein and 
androgens on a molecular level. Therefore, PET imaging strat-
egies using radiolabeled androgens (e.g. [18F]FDHT) were not 
additonally envisaged. [18F]FMC uptake was found to be posi-
tively correlated to TRβ expression levels (p=0.008) and inversely 
correlated to CRYM expression levels (p=0.041) identified by IHC 
in the respective tumor specimens. Moreover, follow-up anal-
ysis revealed significantly higher [18F]FMC uptake in patients 
with BCR and/or metastases (n=50) compared to patients not 
suffering from BCR and/or metastases (n=37) (p<0.001). Con-
clusion: These data indicate that [18F]FMC-PET may serve as a 
surrogate marker for thyroid hormone axis in PCa risk assess-
ment and is correlated to BCR and formation of metastases. 
(1) Mousses S et al. Cancer Research. 2002;62(5):1256-60.

E-PW105
Dual-tracer 18F-FDG and 18F-Fluorocholine PET/CT for 
hepatocellular carcinoma: correlation with pathological 
features
J. Chalaye1, G. Amaddeo2, A. Luciani3, C. Costentin2, A. Laurent4, 
L. Lerman1, M. Abulizi1, S. Mule3, C. Hezode2, J. Calderaro5, E. Itti1; 
1Nuclear Medicine Department, Henri Mondor Hospital, Creteil, 
FRANCE, 2Liver Unit, Henri Mondor Hospital, Creteil, FRANCE, 
3Radiology Department, Henri Mondor Hospital, Creteil, FRANCE, 
4Department of Hepatobiliary and Pancreatic Surgery and 
Liver Transplantation, Henri Mondor Hospital, Creteil, FRANCE, 
5Department of Pathology, Henri Mondor Hospital, Creteil, 
FRANCE.

Introduction: 18F-Fluorodeoxyglucose (18F-FDG) and/or 
18F-Fluorocholine (18F-FCH) PET/CT are frequently performed 
during pre-therapeutic work-up of patients with hepatocellular 
carcinoma (HCC) and may allow the assessment of tumors ag-
gressiveness. We aimed in the present study to determine how 
HCC PET/CT features relate to its pathological characteristics. 
Methods: A series of 70 tumors developed in 62 patients who 
underwent liver resection for HCC and preoperative dual-trac-
er PETCT was investigated. PET/CT scans and histological slides 
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were systematically reviewed. Results: 47% of the tumors were 
positive for 18F-FDG. For 18F-FCH, increased uptake, same up-
take and lower uptake compared with the liver background 
were observed in 39%, 40% and 21% of the tumors, respective-
ly. Positivity for 18F-FDG was associated with a large tumor size 
(>50mm, p <0.001), the presence of micro and macrovascular 
invasion (p <0.001), and the macrotrabecular-massive histologi-
cal subtype (p=0.02). 18F-FCH lower uptake was associated with 
a large tumor size (>50mm, p=0.004), the presence of satellite 
nodules (p=0.002) and micro and macrovascular invasion (p = 
0.001 and p <0.001, respectively), a poor degree of tumor dif-
ferentiation (p = 0.002), and the macrotrabecular-massive his-
tological subtype (p = 0.01). Integration of features obtained 
with the two tracers allowed the identification of a subgroup 
of tumors with 18F-FDG positivity and 18F-FCH lower uptake 
characterized by: the presence of satellite nodules (p = 0.004) 
and micro and macrovascular invasion (p = 0.002 and p = 0.009, 
respectively), a poor degree of differentiation (p <0.001), and 
the macrotrabecular-massive subtype (p = 0.008). Conclusion: 
18 F-FDG and 18 F-Fluorocholine PET/CT features are closely 
associated with HCC pathological characteristics. Combination 
of the two tracers allowed the identification of a particular sub-
type of tumors, positive for FDG and with choline lower uptake, 
characterized by an aggressive phenotype.

E-PW106
The role of PSMA-based 18F-DCFPyL PET/CT imaging in 
patients with biochemical recurrence prostate cancer after 
primary local therapy
E. Mena1, B. Turkbey1, M. L. Lindenberg1, S. A. Harmon2, M. 
Czarniecki1, S. Adler2, A. Ton1, A. Forest2, P. Eclarinal1, Y. L. 
McKinney1, J. Weaver2, D. Citrin3, W. Dahut3, A. Couvillon3, R. 
C. Mease4, M. G. Pomper4, P. L. Choyke1; 1Molecular Imaging 
Program. NCI. NIH, Bethesda, MD, UNITED STATES OF AMERICA, 
2Leidos Biomedical Research, Bethesda, MD, UNITED STATES OF 
AMERICA, 3NCI. NIH, Bethesda, MD, UNITED STATES OF AMERICA, 
4Johns Hopkins Medical Institutions, Baltimore, MD, UNITED 
STATES OF AMERICA.

Purpose: To investigate the lesion detection rate of 18F-DCFPyL 
PET/CT, a PSMA targeted PET agent, in patients with biochemi-
cal relapse prostate cancer after primary local therapy. Materials 
and Methods: This is a prospective IRB-approved study includ-
ing 41 patients with documented biochemical recurrence (aver-
age PSA of 3.4 ng/mL, range 0.23-13.2 ng/mL) after local thera-
py, either radical prostatectomy (n= 19), post-radiation therapy 
(n=12) or both (n=10), with negative conventional anatomical 
imaging. Patients underwent whole-body 18F-DCFPyL-PET/CT at 
2 h p.i (299.9±15.5 MBq), and multiparametric pelvic MRI (mp-
MRI), 2 weeks apart. PSMA-PET lesion detection rate was cor-
related with mpMRI findings, and pre-scan PSA levels. The total 
PSMA tumor burden (sum MTV) and SUVmax was correlated 
with PSA levels. Results: Twenty-nine patients (70.7%) showed 
at least one highly suspicious positive DCFPyL-avid lesion, iden-
tifying a total of 141 lesions: 14 in the prostate bed, 102 lymph 
nodes, and 25 distant sites; four patients had no PSMA-avid le-
sions; and eight patients showed indeterminate lesions, which 

were considered negative scans. The detection rates were 54.5% 
(n=6/11), 40% (n=2/5), 83.3% (n=5/6), and 94.7% (n=18/19) for 
PSA levels of >0.2 to <0.5, >0.5 to 1.0, >1 to 2.0, and ≥ 2.0 ng/
mL, respectively. The 18F-DCFPyL-PET and mpMRI findings were 
concordant for 15 lesions (10.6%), while 18F-DCFPyL detected 
additional 126 lesions (89.3%), 42 located outside the mpMR 
field of view. The total PSMA tumor-volume burden (sum MTV) 
better correlated with PSA values compared to maximum SUV-
max, with spearman’s r=0.710 vs r=0.358 (p<0.001, and p=0.056, 
respectively). Out of the 29 patients with PSMA-avid suspicious 
lesions, tumor recurrence was confirmed by either biopsy (n=7), 
or matched mpMRI (n=6); 1 patient had a negative biopsy (rib 
fibrous dysplasia); 3 patients refused biopsy; 9 patients had le-
sions not amenable for biopsy; and 3 patients are pending for 
clinical decision. Patient accrual is ongoing for this trial and 
more results will be available at the time of presentation. Con-
clusions: 18F-DCFPyL-PET imaging is helpful in identifying lesion 
detection in 70.7% of patients with biochemical recurrence 
prostate cancer; more importantly, it reveals a high number of 
positive findings in the range of low PSA values (<0.5 ng/mL), 
which may substantially impact further clinical management.

E-PW107
Impact of PSMA PET on the clinical management of 
prostate cancer patients with biochemical relapse who 
were staged as oligo metastatic based on conventional 
imaging
J. Saghebi, M. McCarthy; Fiona Stanley Hospital, Perth, AUSTRALIA.

Introduction: Oligometastatic state in prostate cancer has 
gained much attention recently. While previously considered 
stage 4 and hence incurable, there is emerging evidence sug-
gesting that more aggressive approach may result in better 
outcomes in patients with oligometastatic prostate cancer. 
With new advances in functional imaging with PSMA PET, the 
oligometastatic state is diagnosed more frequently and more 
accurately. Objective: To assess the impact of PSMA PET on the 
clinical management of prostate cancer patients with biochem-
ical relapse who were diagnosed as oligometastatic based on 
conventional imaging. Methods and Materials: A total of 39 
patients with biochemical relapse that were staged as oligomet-
astatic (as defined by three or less lesions, based on convention-
al imaging) underwent 68 Ga-PSMA PET/CT. Of these patients, 
20/39 (51%) had radical prostatectomy in the past. All examina-
tions were interpreted by one or if necessary two experienced 
nuclear medicine physician. Prior to undertaking PSMA PET im-
aging, referring medical specialists completed a questionnaire 
detailing relevant demographic and clinical data as well as their 
proposed management plan. We followed up these patients 
subsequently to determine whether the initial management 
plan had changed. 36 out of 39 (92%) patients underwent a fol-
low up PSMA PET 6 months later to further assess the accuracy 
of PSMA PET findings. Results: Following initial PSMA PET, 46% 
(18/39) of patients were confirmed as oligometastatic state, 44% 
(17/39) of patients were upstaged to poly metastatic state and 
in 4 patients (10%) PSMA PET was negative. The median PSA lev-
el at the time of referral was 7.6 ng/ml. Overall, PSMA PET led to 
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an impact on subsequent clinical management in 35% of pa-
tients. The impact was expectedly more dramatic in the group 
that PSMA was negative. The main changes in clinical manage-
ment included continuing surveillance, anti-androgen therapy, 
adding second line hormonal therapy, stereotactic radiotherapy 
and salvage radiotherapy. In all 36 patients who undertook the 
6-monthly follow up PSMA PET, the findings were concordant 
with the findings on initial scan. Conclusion: Our findings indi-
cate PSMA PET, when compared to conventional imaging, can 
more accurately define oligometastatic state in patients with 
prostate cancer who have biochemical relapse. And as such can 
significantly impact the clinical management of these patients. 
Keywords: Prostate cancer, oligometastasis, biochemical recur-
rence, PSMA PET, management impact

E-PW108
Baseline Total Metabolic Tumoral volumen and Total 
Lesion Glycolysis as prognostic biomarkers of the 
response of treatment in patients con Diffuse Large B Cell 
Lymphoma. Preliminary Results.
C. A. Achury1, L. G. Díaz1, C. Montes1, A. Martín1, R. García1, J. A. 
Queizán2, S. Fernández3, M. J. Peñarrubia4, J. Labrador5, M. D. 
Caballero1, P. Tamayo1; 1University Clinical Hospital of Salamanca, 
Salamanca, SPAIN, 2Hospital of Segovia, Segovia, SPAIN, 3Hospital 
of Leon, Leon, SPAIN, 4University Hospital of Valladolid, Valladolid, 
SPAIN, 5Hospital of Burgos, Burgos, SPAIN.

Aim: Quantify total metabolic tumour volume (TMTV) and to-
tal lesion glycolysis (TLG) on pretreatment 18F-FDG PET/CT and 
analyze its prognostic value as predictors of response of treat-
ment in patients diagnosed of diffuse large B-cell lymphoma 
(DLBCL). Patients and Method: We here present the first 24 
patients, of a prospective study carried out in newly diagnosed 
DLBCL patients treated with 6 cycles of R-CHOP, who have com-
pleted the treatment and the response to the end of treatment 
has been evaluated. Eleven men with a median age of 68 years 
(range,30-80 years). All patients underwent two PET/CT studies 
with 18F-FDG, one at diagnosis (baseline) and the other at the 
end of the treatment (EoT). TMTM and TLG parameters were 
quantified by three nuclear medicine physician blinded to a 
patient outcome on the semiautomatic free software “LIFEx” 
(http://www.lifexsoft.org) using an automatic segmentation of 
the lesions with a SUV > 3 with an adaptive threshold. To de-
termine whether TMTV and TLG values predict the response to 
treatment univariate Cox regression analysis was performed. 
Statistical significance was considered at p<0,05. Data were 
analysed using SPSS software version 20. Results: Of the twen-
ty-four patients, 20 patients (79%) were in complete response 
at the end of the treatment with mean values of TMTV, TLG 
and SUVmax of 576,36 cm3 (range, 0.8-1943), 5559 cm3 (range, 
2-25496) and 24 (range, 3,1-44,1), respectively. The mean val-
ues of TMTV, TLG and SUVmax in the four patients who did 
not reached complete response at the end of treatment were 
1532 cm3 (range28-2805), 15830 cm3 (range, 299-27972) and 33 
(range, 18,1-42,6), respectively. There were statistically signifi-
cant differences between both group of patients with respect 
to TMTV (p<0.05) and TLG values (p<0.05), showing higher base-

line TMTV and TLG values the patients that did not get complete 
response at the end of the treatment, but not with respect to 
SUVmax. Conclusion: Although our results are preliminary, they 
suggest that baseline TMTV and TLG values might predict the 
response of treatment in patients with DLBCL.

E-PW109
Prognosis prediction using FDG PET/CT parameters and 
HPV status in cervical squamous cell carcinoma after 
concurrent chemoradiotherapy
C. Hong1,2, S. Jeong1,2, G. Chong3,4, Y. Lee3,4, S. Son1,2, C. Lee1,2, 
J. Jeong1,2, S. Lee1,2, B. Ahn1,2, J. Lee1,2; 1Department of Nuclear 
Medicine, Kyungpook National University Hospital, Daegu, 
KOREA, REPUBLIC OF, 2Department of Nuclear Medicine, School 
of Medicine, Kyungpook National University, Daegu, KOREA, 
REPUBLIC OF, 3Department of Gynecology, Kyungpook National 
University Hospital, Daegu, KOREA, REPUBLIC OF, 4Department of 
Gynecology, School of Medicine, Kyungpook National University, 
Daegu, KOREA, REPUBLIC OF.

Purpose: To evaluate the prognostic value for predicting tumor 
recurrence of metabolic parameters on F-18-FDG PET/CT, status 
of human papillomavirus (HPV) infection and known prognos-
tic variables in patients with locally advanced cervical cancer 
treated with concurrent chemoradiotherapy (CCRT). Subjects 
& Methods: A total of 129 patients with cervical squamous 
cell carcinoma who underwent initial CCRT were eligible for 
this study. Univariate and multivariate analysis were performed 
using traditional prognostic factors, metabolic parameters and 
HPV infection. Classification and regression decision tree (CART) 
was used to establish new classification. Results: Among 129 
patients, 29 patients (22.5%) had recurrence after a median fol-
low-up of 60 months (range, 3-125 months). Multivariate anal-
ysis revealed that tumor size, paraaortic lymph node metasta-
sis, nodal SUVmax and HPV infection status were independent 
prognostic factors. CART analysis classified the patients into 
three groups. First node was nodal SUVmax and HPV status was 
second node for patients with nodal SUVmax≤7.49 (p<0.001); 
Group A (nodal SUVmax≤7.49 and HPV positive), group B (nod-
al SUVmax≤7.49 and HPV negative) and group C (nodal SUV-
max>7.49). Log-rank test showed statistical significance among 
these groups (p<0.001). Cox proportional hazard model cal-
culated hazard ratios (HRs) of group B (HR, 3.56; p=0.006) and 
group C (HR, 10.13; p<0.001), compared to the group A (HR, 
1.00). Conclusion: The nodal SUVmax on F-18 FDG PET/CT and 
HPV infection status before CCRT are powerful independent 
prognostic factors for the prediction of disease free survival in 
patients with cervical squamous cell carcinoma who underwent 
initial CCRT. And we also suggest simple prognosis prediction 
model using FDG PET/CT and HPV genotyping.

E-PW110
Predictive performance of FDG signature score for 
chemotherapeutic response and survival in ER-positive 
breast cancer patients undergoing neoadjuvant 
chemotherapy - A pooled analysis of indivisual 
participants from publicly available gene expression data
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H. Lee1, F. Haq2, S. Ahn3, D. Moon4; 1Gangneung Asan Hospital, 
Gangneung-si, KOREA, REPUBLIC OF, 2COMSATS Institute of 
Information Technology, Islamabad, PAKISTAN, 3Gacheon 
University Gil Hospital, Incheon-si, KOREA, REPUBLIC OF, 4Asan 
Medical Center, Seoul, KOREA, REPUBLIC OF.

Purpose: 18F-fluoro-2-deoxyglucose (FDG) signature score is 
a multigene panel score developed to predict FDG uptake 
in tumors. In this study, we analyzed performance of the FDG 
signature score in predicting chemotherapeutic response and 
survival in estrogen-receptor (ER)-positive breast cancer receiv-
ing anthracycline-based neoadjuvant chemotherapy with or 
without taxane using publicly available gene expression profile 
data. Methods: We calculated FDG signature score for tumors 
from six Gene Expression Omnibus or ArrayExpress microarray 
data series, and analyzed its performance using C-statistic for 
the prediction of pathologic complete response (pCR) (n = 416) 
and distant metastasis-free survival (n = 300). We also calculated 
fifteen published prognostic multigene panel scores (including 
Oncotype Dx and MammaPrint) and PAM50 intrinsic subtypes as 
well as standard clinicopathologic variables, and compared their 
performances with that of the FDG signature score. Logistic and 
Cox regression was used for multivariable analysis. Results: High 
FDG signature score predicted pCR (AUC = 0.680, P < 0.001) and 
poor survival (C-index = 0.627, P = 0.002) comparably or supe-
riorly to the majority of the other multigene panel scores and 
all of the clinicopathologic variables. About one fourth of the 
ER-positive breast cancer were of non-luminal intrinsic subtype, 
and the FDG signature score was significantly associated with 
the subtype (lowest in the luminal A, and highest in the bas-
al-like subtype). The FDG signature score could discriminate bas-
al-like subtype within the ER-positive tumors with high accuracy 
(AUC = 0.812) and these basal-like tumors showed high pCR rate 
and poor survival. In the multivariable analysis, the FDG signa-
ture score possessed added predictive value over the standard 
clinicopathologic variables. The FDG signature score remained 
significant after adjusted for the clinicopathologic variables but 
rendered insignificant after adjusted for the PAM50 intrinsic sub-
type. Conclusions: The FDG signature score can predict neoad-
juvant chemotherapeutic response and survival in ER-positive 
breast cancer. Its performance was independent of the standard 
clinicopathologic variables and comparable to other well-known 
multigene panel scores. The predictive power of the FDG signa-
ture score might be attributed to its ability to discriminate be-
tween the intrinsic subtypes better than immunohistochemistry.
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E-PW111
Better Characterization of dipyridamole induced 
myocardial stunning by Systolic Wall Thickening. A gated 
perfusion SPECT study
A. Bestetti1, B. Cuko2, M. Gasparini3, S. De Servi3; 1Department of 

clinical and Biomedical Science University of Milan, Milan, ITALY, 
2School of Speciality in Cardiovascular surgery, University of 
Brescia, Brescia, ITALY, 3IRCCS Multimedica, Sesto San Giovanni, 
ITALY.

Introduction: The aim of the present study was to assess the ad-
ditional value of systolic wall thickening to myocardial perfusion 
in diagnosing myocardial stunning induced by dipyridamole 
infusion. Methods: We selected 52 ischemic patients (43 males; 
mean age 65.5 ± 7.64), with CAD documented by angiography. 
Ischemia was defined as a summed difference score ≥5. All pa-
tients underwent a 2-day gated perfusion SPECT protocol. The 
patients received a dose of 740 MBq of 99mTc-tetrofosmin after 
stress and at rest. Results: The post-stress LVEF was significantly 
lower than rest LVEF (48.3% ± 14.5% vs. 50.7% ± 15%; p =0.0001). 
The wall thickening-summed difference score was 3.97 ± 3.84 (p 
= 0.0001). At a multivariate regression analysis, only WT-SDS as 
independent variable was significantly correlated with myocar-
dial ischemia (SDS) (p=0.001). We divided patients according to 
SDS in those with mild (SDS < 8) and severe (SDS ≥ 8) ischemia. 
WT-SDS, but not ∆LVEF, was significantly different between 
groups. Conclusions: WT-SDS showed a better correlation with 
the degree of ischemia than the depression in the global func-
tion of the left ventricle. It allowed to better identify the stun-
ning phenomenon in patients submitted to pharmacological 
stress. Abbreviations: CAD: coronary artery disease;SPECT: single 
photon emission computed tomography; LVEF: left ventricular 
ejection fraction; SSS: summed stress score; SRS: summed rest 
score; SDS: summed difference score; WT-SSS: wall thickening 
summed stress score; WT-SRS: wall thickening summed rest 
score; WT-SDS: wall thickening summed difference score; ESV: 
end-systolic volume; EDV: end-diastolic volume.

E-PW112
Lower limb tissue muscle 99m-MIBI perfusion scintigraphy 
in diabetic and non-diabetic patients
N. Manevska, S. Stojanoski, T. Makazlieva; Medical Faculty, Skopje, 
MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF.

Introduction: Peripheral artery disease in patients with diabe-
tes mellitus (DM) is insufficiently explored. The aim of our study 
was to correlate the Doppler ultrasonography, pedo-brachi-
al index and CT-angiography with perfusion reserve of lower 
limbs in diabetic patients (pts). Materials and Methods: 60 pts 
with DM, age 30 to 70 years, average age of 61.8 ± 10.5 years, 
with a duration of diabetes over 5 years. Doppler ulstrasonog-
raphy and pedo-brachial index (PBI) measurement were per-
formed and afterwards tissue-muscle perfusion scintigraphy 
with 99mTc-MIBI. CT-angiography was performed in 20 diabetic 
pts. Results: Significantly lower average value of the perfusion 
reserve (PR) was registered in diabetic group, where the Dop-
pler finding demonstrated obstruction of aa. tibialis posterior 
bill. or obstruction of aa. dorsalis pedis. PR of left calf (LC): 33.1 
± 14.6% vs. 46.93 ± 11.3%, p = 0.0001, while for the right calf 
(RC): 33.62% ± 9.5 vs. 46.0 ± 9.3%, p = 0.000004 in pts with ob-
struction of aa.tibialis post. bill. PR for LC was 31.85% ± 16.2 vs. 
47.12 ± 8.7, p = 0.000018, while for the RC: 32.93 ± 9.5 vs. 45.82 
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± 8.9, p = 0.000001 (pts with obstruction of aa.dorsalis pedis). 
Lower values   of PR was obtained in pts with reduced PBI, as 
well as Meckenberg sclerosis compared to subjects with nor-
mal PBI. CT-angiography positively correlated with perfusion 
scintigraphy - 71.43% of pts with pathological findings on CTA 
had lower PR, while perfusion scintigraphy detected microcircu-
latory changes in 28.57% of pts (showing lower PR) when CTA 
finding was normal. Conclusion: The scintigraphic method can 
earlier estimate microcirculatory disorders than Doppler ultra-
sonographic findings and CTA and may help in evaluating the 
perfusion status in individuals with Meckenberg sclerosis. Key 
words: muscle perfusion, diabetes, perfusion reserve, Doppler, 
pedo-brachial index, CT-angiography

E-PW113
Metabolic Characteristics of Takotsubo Syndrome by 
BMIPP imaging
S. Matsuo, K. Nakajima, H. Mori, H. Wakabayashi, S. Kinuya; 
Kanazawa University, Kanazawa, JAPAN.

Objective: Takotsubo syndrome is a heart syndrome with an 
acute onset defined by chest symptoms, ST segment elevation 
on electrocardiograms. Patients with Takotsubo syndrome are 
sometimes misdiagnosed as having acute myocardial infarction. 
Therefore non-invasive diagnostic method needed to be estab-
lished for setting up appropriate strategies. The purpose of this 
study was to detect myocardial metabolic abnormalities and 
to determine the diagnostic usefulness of 123I-beta-methy-io-
dophenyl pentadecanoic acid (BMIPP) imaging in patients with 
Takotsubo syndrome. Methods and Results: We examined 16 
patients with Takotsubo syndrome and 12 with acute myocardi-
al infarction in the left anterior descending artery lesion. All pa-
tients were studied with resting 123I-BMIPP imaging. Total defect 
score (TDS) of 123I-BMIPP and perfusion were semi-quantitatively 
determined with SPECT imaging using a 17-segment 5-point 
model. TDS of 123I-BMIPP were 4.8±2.7 in patients with Takot-
subo syndrome and 22.4±10.7 in AMI. The ratio of summed 
BMIPP defect score of non-apical to apical segments in Takot-
subo syndrome was smaller than that of the patients with acute 
myocardial infarction (0.1±0.1 vs. 1.1±0.7, p<0.0001), indicating 
123I-BMIPP abnormalities were exclusively observed in apical 
area. The ratio of summed perfusion defect scores of non-apical 
to apical segments in Takotsubo cardiomyopathy did not differ 
significantly from that of acute myocardial infarction (0.52±0.6 
vs. 0.57±0.3, p=NS). Summed BMIPP defect score in apical area 
of Takotsubo syndrome was larger than that of perfusion defect 
score (3.9±2.7 vs. 1.8±1.8, p=0.04). Conclusion: Impaired meta-
bolic metabolism exclusively in apical region was observed by 
123I-BMIPP SPECT images in Takotsubo syndrome. These typical 
metabolic SPECT features of the disease can be utilized on dif-
ferential diagnosis of Takotsubo syndrome.

E-PW114
Low Dose CT Attenuation Correction Method: Impact On 
Ischemia Diagnosis - An Angiograpgic Correlation
T. Pipikos1, F. Laspas2, F. Vlachou1, K. Dalianis1, P. Danias3, V. 
Prassopoulos1; 1Nuclear Medicine & PET/CT Department, Hygeia 

SA, Marousi, GREECE, 2HYGEIA-MITERA CT & MRI Department, 
Marousi, GREECE, 3Cardiac Magnetic Resonance Department, 
Marousi, GREECE.

Background- Aim: Myocardial perfusion scintigraphy is a valu-
able imaging modality in the assessment of coronary artery 
disease. Several technical issues, especially attenuation arti-
facts, can interfere with image quality and cause false positive 
results. With modern gamma camera systems, these artifacts 
can be corrected with the usage of low dose CT transmission 
maps. The aim of this study is to evaluate the effectiveness of 
low dose CT attenuation method in ischemia diagnosis. Mate-
rials and Methods: Thirty (30) patients underwent a Tc 99m 
sestamibi stress - rest myocardial perfusion scintigraphy and a 
coronary angiography (CA). The scintigraphic procedure was 
performed according to EANM myocardial perfusion imaging 
guidelines. The imaging was performed in a Philips Brightview 
XCT gamma camera. The results of non-attenuation corrected 
images (nonACMPI), as well as the photon low dose CT based 
attenuation corrected images (ACMPI) were compared to the 
angiographic results. The CA results were considered positive 
for stenosis of 70% for right coronary (RCA), circumflex (LCX) 
and left anterior descending (LAD) arteries and for 50% ste-
nosis of the left main coronary artery (LCA). The results of the 
scintigraphic method were blinded to the angiographic results. 
Results: Sensitivity of nonACMPI was 55% for the detection of 
ischemia, while for ACMPI the sensitivity was 78%. The specific-
ity was the same for the two methods at 50%. Regarding the 
sensitivity of the methods per coronary artery, the two meth-
ods showed similar sensitivity for LAD lesions (50%), AC meth-
od was mildly more sensitive for LCX lesions (80 to 64%) and far 
more sensitive for RCA lesions (100 to 50%). Conclusion: Low 
dose CT attenuation correction method is a valuable technique 
in the setting of myocardial perfusion scintigraphy procedure, 
improving the sensitivity of the method, especially for right cor-
onary artery lesions.

E-PW115
Reliability of quantitative myocardial perfusion reserve 
prediction with IQ-SPECT/CT using astandardized uptake 
value
S. Shiraishi1, K. Ogawsawara1, N. Tsuda1, F. Sakamoto1, S. 
Tomiguchi2, Y. Yamashita1; 1Department of Diagnostic Radiology, 
Graduate School of Life Sciences, Kumamoto University, 
Kumamoto City, JAPAN, 22.Department of Diagnostic Medical 
Imaging, School of Health Faculty of Life Sciences, Kumamoto 
University, Kumamoto City, JAPAN.

Introduction: Myocardial blood flow (MBF) and myocardi-
al perfusion reserve (MPR) quantified by positron emission 
tomography (PET) or single photon emission tomography 
(SPECT) fitted with a cadmium-zinc-telluride (CZT) semicon-
ductor detector gamma-cameraare widely used to predict det-
rimental cardiac events and diffuse micro-vascular or multi-ves-
sel balanced ischemic coronary artery disease (CAD). However, 
calculating MPR requires dynamic acquisition protocols and 
specific medical software, and adequate testing facilities are 
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often limited. This study aimed todetermine the clinical effica-
cy of IQ-SPECT/CT technology for predicting CAD. Subjects & 
Methods: 103 consecutive patients who underwent adenos-
ine stress and at-rest myocardial perfusion imaging with 201Tl 
examinations were selected to calculate both their MBF from 
dynamic SPECT fitted with a CZT semiconductor gamma-cam-
era and their standardized uptake value (SUV)of myocardium 
from static SPECT using a IQ-SPECT/CT method. The MPR in 
the entire left ventricular myocardium was measured by di-
viding the stress MBF by at-rest values from dynamic SPECT. 
The increased ratio corresponding to MPR was calculated by 
dividing the stress SUV mean value by the at-rest SUV mean 
from the static images. Correlation between quantitative values 
obtained from dynamic SPECT and static SPECT imaging were 
verified. Results: Increased ratio, stress SUV mean, and at-rest 
SUV mean all showed a statistically significant correlation with 
MPR (r=0.555, p&lt; 0.001), stress MBF (r=0.501, p&lt; 0.001), and 
at-rest MBF (r=0.449, p&lt; 0.001), respectively.Conclusion: This 
study suggested that the quantitative values easily calculated 
with IQ-SPECT/CT imaging might be as reliable for assessing 
diffuse balanced ischemic CAD as the values obtained through 
conventional complicated protocols.

E-PW116
Semi-quantitative evaluation of myocardial perfusion 
and left ventricular function: comparison between the 
standard Anger and novel CZT camera with angiographic 
validation
V. Cantoni1, R. Green1, E. Zampella1, R. Assante1, C. Nappi1, V. 
Gaudieri2, T. Mannarino1, P. Buongiorno1, A. Ruggiero1, A. Genova1, 
W. Acampa1, M. Petretta3, A. Cuocolo1; 1Department of Advanced 
Biomedical Sciences, University Federico II, Naples, ITALY, 2Institute 
of Biostructure and Bioimaging, National Council of Research, 
Naples, ITALY, 3Department of Translational Medical Sciences, 
University Federico II, Naples, ITALY.

Introduction: Conventional Anger camera systems for sin-
gle-photon emission computed tomography(SPECT) myocar-
dial perfusion imaging have been widely used in the evaluation 
of patients with suspected or known coronary artery disease(-
CAD). The novel gamma cameras with semiconductor Cadmi-
um-Zinc-Telluride(CZT) detectors demonstrated to allow an 
improvement in terms of image accuracy and acquisition time 
of SPECT imaging. Aim: We conducted a retrospective study 
to compare the diagnostic accuracy of CZT camera(D-SPECT) 
and conventional SPECT in detecting myocardial perfusion and 
functional abnormalities according to coronary angiographic 
findings in patients with suspected or known CAD. Materials 
and Methods: 93 consecutive patients referred to gated stress 
MPI for clinical evaluation of suspected or known CAD and with 
available angiographic data were included. Linear regression 
was used to evaluate the correlations between perfusion and 
functional parameters by D-SPECT and conventional SPECT. 
The differences between the two methods were assessed by 
Bland-Altman analysis. Sensitivity, specificity, and diagnostic ac-
curacy for the detection of coronary stenosis (≥50%and ≥75% 
luminal narrowing) were calculated for conventional SPECT and 

D-SPECT and compared with Mcnemar’s test. A p-value <0.05 
was considered as statistically significant. Results: An excellent 
correlation between summed stress score(SSS), summed rest 
score(SRS) and total perfusion defect(TPD) measured by con-
ventional SPECT and by D-SPECT was observed (r=0.88, 0.94, 
0.95, respectively, p< 0.001). At Bland-Altman analysis, the 
mean differences in SSS, SRS and TPD were 1.3%,1.6% and 0.3%, 
respectively. Linear regression analysis of LV functional analysis 
showed an excellent correlation between methods in end-dya-
stolic volume(EDV), end-systolic volume(ESV) and ejection frac-
tion(EF) (r=0.94, 0.93, 0.84, respectively, p<0.001). At Bland-Alt-
man analysis, the mean differences in EDV, ESV and LVEF were 
-13.6%,-10.8% and 5.1%,respectively. Conventional SPECT 
yields a higher sensitivity than D-SPECT (92%vs77%, respective-
ly, p<0.01) in assessing coronary stenosis≥50%, while D-SPECT 
yields higher specificity than conventional SPECT (64%vs80%, 
respectively, p<0.01). The diagnostic accuracy for conventional 
SPECT and D-SPECT was not different (83% and 78%, respec-
tively, p=0.3). Similarly, in assessing coronary stenosis≥75% 
conventional SPECT yields higher sensitivity than D-SPECT 
(90%vs77%, respectively, p<0.01), while D-SPECT yields higher 
specificity than conventional SPECT (81%vs 59% ,respectively, 
p<0.05). The diagnostic accuracy for conventional SPECT and 
D-SPECT was not different(73% and 78%, respectively,p=0.8). 
Conclusions: The perfusion and functional parameters ob-
tained by novel CZT camera provides excellent correlation with 
those obtained by conventional camera. Quantitative measures 
of myocardial perfusion showed comparable diagnostic accu-
racy between the two methods in the detection of significant 
coronary artery stenosis, despite some differences in sensitivity 
and specificity.

E-PW117
Diagnostic impact of hybrid cardiac perfusion SPECT/CT 
for patients with coronary artery disease after coronary 
artery bypass grafting
Y. Fukushima, Y. Ishii, T. Kiriyama, T. Nitta, S. Kumita; Nippon 
Medical School, Tokyo, JAPAN.

Introduction: Patients with coronary artery disease (CAD) un-
dergoing coronary artery bypass grafting (CABG) occasionally 
experience recurrent myocardial ischemia. Because of their se-
vere CAD and the complicated hemodynamics associated with 
it, conventional non-invasive imaging modalities, such as cardi-
ac CT (CCT) and cardiac perfusion SPECT, often cannot reveal 
the cause of myocardial ischemia. Hybrid cardiac SPECT/CT im-
aging simultaneously shows myocardial ischemia distribution, 
coronary artery lesion distribution, and their relationship. This 
modality enables detailed interpretation for such patients. This 
study aimed to assess the diagnostic impact of hybrid cardiac 
SPECT/CT imaging for patients with CAD and suspected myo-
cardial ischemia after CABG. Methods: A total of 152 consec-
utive patients between April 2016 and March 2018, who were 
suspected of myocardial ischemia after CABG and underwent 
rest and stress cardiac perfusion SPECT, were included in this 
study. Among them, 115 patients (69 ± 11 years, 99 men and 16 
women) who received cardiac SPECT using Discovery NM 530c, 
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CCT using Revolution CT, and hybrid cardiac SPECT/CT imag-
ing using CardIQ Fusion were analyzed. In the cardiac perfusion 
SPECT images, the myocardial ischemia diagnoses were deter-
mined, and SSS, SRS, and SDS were quantified using a 17-seg-
ment model with a 5-point-grading system. In the CCT images, 
all coronary artery segments, including coronary artery bypass 
grafts, were assessed and coronary artery stenosis diagnoses 
(significant coronary artery stenosis: ≥70%) were determined. In 
the SPECT-only analysis, culprit lesions were determined based 
on the most standard coronary artery distribution map. In the 
SPECT/CT fused analysis, culprit lesions were determined based 
on the patients’ actual coronary artery distribution. Diagnostic 
results for culprit lesions were compared between SPECT-on-
ly analysis and SPECT/CT fused analysis. Results: SSS, SRS, and 
SDS were 12 ± 9, 9 ± 8, and 3 ± 3, respectively. Out of 2247 cor-
onary artery segments, the number of significant stenosis seg-
ments was 851 (38%). SPECT/CT fused analysis yielded more ac-
curate interpretations than SPECT-only analysis (interpretation 
change in 36% of patients). SPECT/CT fused analysis indicated 
that patients with LITA-LAD or RITA-LAD and patients with a by-
pass to PL had frequent myocardial ischemia in the diagonal 
artery territories (43%) and LCX territories (32%), respectively. 
Myocardial ischemia by diagonal branch stenosis was the most 
significant cause of interpretation change between SPECT-only 
and SPECT/CT fused analyses (p = 0.00005). Conclusions: Hy-
brid cardiac SPECT/CT imaging can better facilitate the inter-
pretation of the complicated hemodynamics in patients with 
CAD after CABG, yielding more accurate interpretations than 
SPECT-only analysis.

E-PW118
Added Value Of Semi-quantitative Scoring For The 
Interpretation Of Rubidium-82 Pet Myocardial Perfusion 
Imaging 
T. J. Gerritse1,2, P. L. Jager1, J. A. van Dalen1, J. P. Ottervanger1, J. 
R. Timmer1, A. H. J. Oostdijk1, C. H. Slump2, J. D. van Dijk1; 1Isala 
hospital, Zwolle, NETHERLANDS, 2University of Twente, Enschede, 
NETHERLANDS.

Purpose: Semi-quantitative assessment of PET myocardial per-
fusion imaging (MPI) has the potential to decrease variation in 
scan interpretation, but is not widely applied due to discrepan-
cies with visual interpretation leading to distrust and the need 
for camera specific databases. Our aim was to determine the re-
producibility of semi-quantitative scores and their added value 
to visual interpretation of Rubidium-82 (Rb-82) PET MPI. Meth-
ods: We retrospectively included 30 consecutive patients who 
were referred for rest/regadenoson-stress Rb-82 PET/CT MPI 
(Discovery 690 PET/CT, GE Healthcare). Data processing was per-
formed by two technologists and repeated by one technologist 
to determine the inter-and intra-operator reproducibility in cal-
culating the semi-quantitative summed difference sores (SDS). 
Next, two pairs of expert readers visually interpreted the scans 
for occurrence of ischemia after which one pair repeated this to 
enable calculation of the inter- and intra-operator reproducibil-
ity. The semi-quantitative and visually assessed outcomes were 
then compared. SDS≥3 was considered to be indicative for isch-

emia. In addition, SDS cut-off values predicting either ischemia 
or non-ischemia were determined based on the visual interpre-
tation. Results: The inter- and intra-operator reproducibility of 
processing the scans before calculating SDS were almost per-
fect (both Cohen’s kappa=0.87). The inter-observer agreement 
of the visual interpretation was moderate (Cohen’s kappa=0.56) 
whereas the intra-observer agreement was substantial (Cohen’s 
kappa=0.79). Visual interpretation resulted in 6 ischemic and 24 
non-ischemic findings. The use of SDS≥3 resulted in more scans 
labeled as ischemic (n=13) than visual interpretation (p=0.02). 
Moreover, all scans with SDS≥9 (n=4) where visually interpreted 
as ischemic whereas all scans with SDS≤4 (n=17) were interpret-
ed as non-ischemic. Conclusion: Semi-quantitative scores are 
highly reproducible. They can assist visual interpretation of Rb-
82 PET MPI. Scans with SDS≤4 or SDS≥9 may even not require 
visual interpretation.

E-PW119
Diagnostic performance of quantitative 13N-ammonia PET/
CT measures of coronary flow reserve and myocardial 
blood flow for the assessment of functional significance of 
coronary stenoses
M. G. Shavman, L. A. Bockeria, I. P. Aslanidis, I. V. Shurupova, I. V. 
Ekaeva; Bakoulev Scientific Center for Cardiovascular Surgery, 
Moscow, RUSSIAN FEDERATION.
Aim: Cutoff values of coronary flow reserve (CFR) and stress 
myocardial blood flow (MBF) by 13N-ammonia positron emis-
sion tomography combined with computed tomography (PET/
CT) for the assessment of functional significance of coronary 
stenoses vary in different clinics. Therefore the goal of this study 
was to determine the optimal cutoff values for stress MBF and 
CFR for the detection of coronary stenoses ≥50% and to eval-
uate the diagnostic performance of the method in patients 
with suspected coronary artery disease (CAD). Material and 
Methods: 81 patients (68 with known CAD, 13 - control group) 
underwent dynamic 13N-ammonia stress-PET/CT and invasive 
coronary angiography (ICA). The absolute values of regional 
and segmental MBF at stress and at rest were derived by PET/
CT; subsequently the regional and segmental CFR were also 
calculated. Results: We analyzed 243 coronary arteries (CA), in-
cluding 137 with significant (≥50%) stenoses, 68 intact CA in 
patients with CAD, 39 intact arteries in control group. Using a 
receiver-operating-characteristic (ROC) curve analysis optimal 
cutoff value for stress MBF was ≤2,09 ml/min/g and for CFR 
was ≤2,50 with a very good model quality: for MBF the area-
under-the-ROC curve (AUC) = 0,86 and for CFR AUC = 0,89 with 
a certain advantage of CFR. Using the obtained cutoff values, 
the diagnostic performance of PET/CT for the detection of CAD 
(group of patients n=81) were assessed: sensitivity, specificity 
and diagnostic accuracy for regional and segmental CFR were 
84%, 92% 85% and 88%, 69%, 85% respectively; for regional and 
segmental MBF - 85%, 69%, 83% and 84%, 61%, 80% respec-
tively. Conclusion: The optimal cutoff values for the detection 
of significant coronary stenoses are CFR ≤2,50 and stress MBF 
≤2,09 ml/min/g. Dynamic 13N-ammonia PET/CT showed a high 
accuracy in the detection of CAD, with the best ratio of sen-
sitivity and specificity achieved by using regional CFR values 
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≤2,50. Detection of obstructive lesion of a single artery is char-
acterized by high sensitivity and lower specificity. These results 
might be determined by the decrease of CFR due to not only by 
obstructive CA lesions, but also by diffuse type microcirculatory 
or endothelial dysfunction.

E-PW120
Myocardial blood flow and coronary flow reserve 
assessment in patients with three-vessel coronary artery 
disease
A. V. Mochula, K. W. Zavadovsky, S. Andreev, Y. Lishmanov; 
Cardiology Research Institute, Tomsk NRMC, Tomsk, RUSSIAN 
FEDERATION.

Purpose: To assess the myocardial flow reserve in pa-
tients with three-vessel coronary artery disease (MVCAD) 
by dynamic SPECT using CZT-based gamma camera. 
Material and Methods: 25 patients (20 males and 5 females; 
mean age 63.3±12.6 years) with MVCAD with a lesion >70% in 
at least 2 major epicardial vessels according to invasive coro-
nary angiography. Control group: 7 men and 2 women (25±4 
years) without any cardiac diseases (healthy volunteers). All pa-
tients and volunteers underwent myocardial perfusion SPECT 
(with 99mTc-MIBI) using cadmium-zinc-telluride based gamma 
camera. All scintigraphic images were acquired on the hybrid 
SPECT/CT unit (GE Discovery NM/CT 570C). The reconstructed 
dynamic image as well as CT attenuation correction maps were 
processed by 4DM Reserve application (University of Michigan, 
Ann Arbor, MI, USA). The values of stress and rest MBF were cal-
culated semi-automatically by a net retention model. The val-
ue of CFR was calculated as MBF ratio (MBF stress / MBF rest). 
We estimated coronary flow reserve for the heart as a whole 
(gCFR) as well as for the three coronary artery territories (LAD, 
LCx, RCA) - regional coronary flow reserve (rCFR). Results: The 
average value of the gCFR index was lower in a MVCAD group 
1.32 (1.01;1.72) than in control group 1.82 (1.79;2.19); p<0.001. 
Regional coronary flow reserve also significantly (p<0.001) dif-
fered between patients with MVCAD and healthy volunteers 
group: 1.34 (1.08;1.81) versus 2.05 (1.75;2.21) for the LAD; 1.27 
(0.92;1.58) versus 2.24 (1.73;2.44) for the LCx; 1.1 (0.92;1.58) ver-
sus 1.58 (1.42;2.43) for the RCA, respectively. The average values 
of coronary blood flow in the rest not differed in these groups. 
The global and regional MBF values were significantly higher at 
stress study comparison with rest. Coronary blood flow values at 
stress study in the group of patients with multivessel coronary 
artery disease were significantly lower in comparison with the 
control group: 0.43 (0.27;0.6) versus 0.73 (0.57;1.04) for the LAD; 
0.48 (0.31;0.58) versus 0.82 (0.66;1.02) for the LCx; 0.32 (0.3;0.51) 
versus 0.76 (0.68;1.07) for the RCA and 0.43 (0.28;0.58) versus 0.74 
(0.70;0.97) for the global MBF, respectively. ROC analysis showed 
that the gCFR ≤ 1.78 allows to identify MVCAD with a sensitivity 
and specificity 95.7% and 61%, respectively; area under curve 
was equal 0.79. Conclusion: Dynamic myocardial rest-stress 
SPECT using CZT-based gamma camera allows for identifying 
low myocardial flow reserve in patients with three-vessel coro-
nary artery disease. It can be helpful in assessment of severity of 
myocardial perfusion abnormality in these patients.
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E-PW121
SPECT/CT-based Dosimetry for a Multicentre Trial 
of Selumetinib Enhanced Radioiodine Treatment of 
Differentiated Thyroid Cancer: Preliminary Results
R. Gregory1,2, J. Gear1,2, F. Leek1,2, C. Anderson3, D. Hall4, H. Polydor4, 
M. Beasley4, W. Oyen1,2, Y. Du1, K. Newbold1, S. Brown5, H. Poad5, 
J. Wadsley6, G. Flux1,2; 1The Royal Marsden NHS Foundation 
Trust, Sutton, UNITED KINGDOM, 2Institute of Cancer Research, 
Sutton, UNITED KINGDOM, 3St George’s University Hospitals NHS 
Foundation Trust, London, UNITED KINGDOM, 4University Hospital 
Bristol NHS Foundation Trust, Bristol, UNITED KINGDOM, 5Leeds 
Institute of Clinical Trials Research, University of Leeds, Leeds, 
UNITED KINGDOM, 6Weston Park Hospital, Sheffield, UNITED 
KINGDOM.

Background: The SEL-I-METRY trial (EudraCT No 2015-002269-
47)is a multicentre phase II Molecular Radiotherapy trial, to in-
vestigate the potential of the MAP kinase inhibitor selumetinib 
(AZD6244, ARRY-142886) to re-sensitise advanced iodine-refrac-
tory differentiated thyroid cancer to radioiodine uptake. This is 
the first multicentre trial to assess the role of 123I and 131I SPECT/
CT-based lesion dosimetry in predicting response to radioiodine 
therapy, as an exploratory endpoint. Methods: A network of 8 
UK centres has been set-up to perform standardised quantita-
tive 123I and 131I SPECT/CT imaging. Patients’ 123I whole-body and 
regional SPECT/CT scans are acquired at baseline and following 
a 4 week course of 75mg selumetinib twice daily. Patients that 
show evidence of new sites of iodine uptake or a 30% increase 
in uptake in existing iodine-avid lesions undergo a further 2 - 3 
123I SPECT/CT scans for up to 72±4 hours following administra-
tion. The activities measured from these images are used to pro-
duce time-activity-curves (TAC) for absorbed dose calculations 
to predict the therapeutic 131I absorbed dose. Patients receive 
131I therapy at a fixed activity of 5.5 GBq and cease Selumetinib 
treatment 2 days after the 131I administration. Dosimetry is per-
formed on 3-4 SPECT/CT scans acquired up to 144±24 hours fol-
lowing 131I administration. Iodine-123 and 131I SPECT/CT-based 
lesion TAC and estimated absorbed doses were compared in 
a preliminary assessment of results for patients that have pro-
ceeded to radioiodine therapy. Results: To date 3 patients have 
received radioiodine therapy. Eight lesions were visible on both 
the 123I and 131I scans. The percentage biological retention of 131I 
at therapy was on average 233±151% higher than that predicted 
from the 123I scans in the 24 hour scan. Diffuse lung uptake and 
2 extra bone lesions were evident on the 131I scans compared to 
the 123I scans. In 5 of the lesions there was no washout phase of 
123I within the 72 hours of scanning. However at 131I therapy the 
average effective half-life of radioiodine washout was 34.3±15.6 
hours. Because the 131I uptake and retention were higher and 
shorter respectively, the estimated average absorbed doses for 
the 8 lesions were comparable at 53.3±47.4 Gy and 47.0±33.3 
Gy for 123I and 131I respectively and correlated within a 90% con-
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fidence interval (p=0.053). Conclusion: For the therapeutic 131I, 
the uptake was consistently higher and the retention shorter 
than predicted from the 123I scans. Treatment response will be 
assessed in due course. (Research supported by AstraZeneca 
and Genzyme Corporation)

E-PW122
The value of Ga-68 DOTA-TATE PET/CT scanning in 
the Assessment of Vandetanib Treatment Response in 
Advanced Medullary Thyroid Cancer
O. E. Sahin, S. Asa, S. R. Khosroshahi, L. Uslu-Besli, I. Uslu, K. 
Sonmezoglu; Istanbul University, Cerrahpasa Medical Faculty, 
Department Of Nuclear Medicine, Istanbul, TURKEY.

Introduction: Medullary thyroid cancer (MTC) represents an 
aggressive form of thyroid malignancy. 13-15% of patients of 
MTC presents with distant metastasis (DM) and have a 10-year 
survival of approximately 20%. Treatment options are limited 
in metastatic MTC. Vandetanib, a kinase inhibitor approved in 
April 2011 as an efficient treatment option for the treatment of 
locally advanced or metastatic MTC. The aim of the study is to 
compare the efficacy of Ga-68 DOTA-TATE PET/CT (TATE) scan 
versus biochemical markers (calcitonin and CEA) in regards to 
assess treatment response to Vandetanib. Method: We retro-
spectively evaluated 80 MTC patients from the files registered 
to hospital information system between March 2015 and April 
2018 and found 7 patients, who received Vandetanib treatment 
and included in the study. All 7 patients had pre-treatment TATE 
scans, 5 of whom had post-treatment TATE scans. All patients 
had pre-treatment and post-treatment serum calcitonin (CT), 
and carcinoembryonic antigen (CEA) levels. Statistical evaluation 
is not performed because of limited number of patients. Results: 
There were 6 males and 1 female patients with a median age, 
55 y (ranged 48-71), who were treated with Vandetanib (300mg 
orally per day), at least 6 months because of advanced and pro-
gressive MTC. In pre-treatment situation, all patients had an ele-
vated (>500 pg/ml) CT levels despite of normal CEA levels in two 
and multiple metastasis (6 patients had lymph node, 4 patients 
had bone, 3 patients had liver and 1 patient had lung metastasis) 
on imaging modalities (TATE and/or MRI scans). Among these 
patients, TATE scans were only positive in 5 patients and negative 
in 2 patients with liver metastasis seen on MRI. After the treat-
ment, biochemical response (at least 50% decrease of either CT 
levels or CEA levels) was observed in 4 of 7 patients, 2 of whom 
had post-treatment TATE scans revealed partial regression of the 
disease. The other 2 patients without post-treatment TATE scan-
ning had post-treatment MRI scans with stable disease. The re-
maining three patients had a progressive disease both on tumor 
markers and TATE scanning. Conclusion: Ga-68 DOTA-TATE PET/
CT scanning is a useful and decisive imaging modality to deter-
mine the response of Vandetanib treatment in MTC, particularly 
when CT and CEA levels are fluctuating or inconsistent results.

E-PW123
Radium 223 in the real world setting: Results from a 
multicentre retrospective study in the Triveneto Italian 
region

L. Evangelista1, M. Maruzzo1, E. Borsatti2, C. Gobitti2, M. Farsad3, C. 
Maines4, A. Favaretto5, T. Sava6, F. Zustovich7, A. Zivi8, V. Rossetti9, F. 
La Russa10, S. Galuppo1, F. Pierantoni1, M. Salgarello11, F. Alongi11, V. 
Zagonel1; 1Veneto Institute of Oncology IOV - IRCCS, Padova, ITALY, 
2CRO-IRCSS, Aviano, ITALY, 3Ospedale di Bolzano, Bolzano, ITALY, 
4Azienda Provinciale Servizi Sanitari, Trento, ITALY, 5Azienda ULSS 
2, Treviso, ITALY, 6Azienda ULSS 6, Cittadella, ITALY, 7Azienza ULSS 1, 
Belluno, ITALY, 8Azienda ULSS 3, Venezia, ITALY, 9Azienda Sanitaria 
Universitaria Integrata, Trieste, ITALY, 10Azienda ULSS 8, Vicenza, 
ITALY, 11Ospedale “Sacro Cuore – Don Calabria”, Negrar, ITALY.

Purpose: Radium223 (223Ra) has been introduced for the treat-
ment of metastatic castration resistant prostate cancer (mCRPC) 
with bone disease, based on the results of a randomized trial 
versus placebo showing a reduction of the risk of death and a 
prolongation of overall survival (OS). Our aims are to evaluate 
survival, response and outcomes for patients receiving 223Ra 
in a real world setting. Methods: We developed a multicentre 
retrospective trial including patients with mCRPC treated with 
223Ra in the Triveneto regions. Key inclusion criteria are: histo-
logic diagnosis of PC, presence of symptomatic bone lesions 
without visceral metastases, therapy with 223Ra for at least 
one cycle. Results: Since its introduction, 158 patients received 
223Ra. Median age was 72 years old (range 52-82), median base-
line PSA was 335.6 mg/dL (range 0.33-4552), median baseline 
ALP was 256 UI/mL(range 19.2-3028). 70 patients underwent 
radical prostatectomy, 60 received definitive radiotherapy. 46 
patients had baseline lymph node disease. 41 (26%) patients 
received 223Ra in first line setting, 37 (23%) in second line, 33 
(20%) in third line, 47 (30%) in forth or further line of treatment. 
After a medial follow-up time of 9.5 months, 75 patients had 
died. Median number of cycle of 223Ra therapy was 6. Medi-
an OS was 14.2 months, median progression free-survival (PFS) 
was 6.2 months. 71 (45%)patients achieved progression as best 
response during therapy; overall response rate (ORR)was 11%; 
clinical benefit rate was 28%. Previous radical prostatectomy 
or docetaxel exposure did not influence OS or PFS in a signif-
icant way; ECOG performance status maintains its prognostic 
role (ECOG PS 0 vs 1 p=0.0062; 0 vs 2 p=0.0002). A neutrophil to 
lymphocytes ratio(NLR)>3 significantly impact on OS (p<0.001)
and PFS (p=0.05). Patients with a baseline ALP value ≥220 had a 
worse OS and PFS (p<0.001, for both). At the same time, patients 
with a reduction of the ALP value during treatment achieved a 
better OS (p=0.029)and PFS (p=0.002). There was no significant 
difference according to the line of therapy (0 vs ≥1, p=0.490). 
Collected side effects did not differ from available data from piv-
otal trial (data not shown). Conclusion: At our knowledge, this 
is the largest real world report on 223Ra in mCRPC. Our data 
confirms the published data for OS and PFS, finding no differ-
ence according to treatment line and confirming the emerging 
data about NLR. Moreover, the study confirms safety and effica-
cy of 223Ra in an unselected cohort of patients.

E-PW124
A retrospective analysis of 115 Dutch mCRPC patients 
treated with Radium-223; analyzing success-rate and 
factors that contribute to therapy completion
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M. Bolding1, H. Stevens2, J. D. van Dijk2, J. L. Coenen3, J. B. de Groot3, 
P. L. Jager2; 1Isala Hospital, Meppel, NETHERLANDS, 2Isala Hospital, 
Department of Nuclear Medicine, Zwolle, NETHERLANDS, 3Isala 
Hospital, Department of Oncology, Zwolle, NETHERLANDS.

Background: Radium-223 (Ra-223, Xofigo®) is an alpha emit-
ting radio-isotope used in the treatment of metastatic castra-
tion-resistant prostate cancer (mCRPC) in the Netherlands. The 
treatment consists of six intravenous doses at a 4-week interval. 
Clinical trials have shown that Ra-223 increases overall survival 
with an average of 3.6 months, but there is little data concern-
ing efficacy outside the context of clinical trials. Furthermore, 
the reasons for therapy discontinuation are poorly known and 
it is unclear which factors contribute. Therefore the aim of this 
study was to gain insight in the frequency of therapy success 
and to identify variables that may be associated with therapy 
completion or premature discontinuation. Methods: We retro-
spectively analyzed 115 mCRPC patients who received Ra-223 
between October 2013 and December 2017. Two groups were 
defined: (A) patients who have received all 6 doses(B) those who 
received 1-5 doses. The number of Ra-223 doses and the rea-
son for discontinuing Ra-223 were registered. Prostate-specific 
antigen (PSA), PSA doubling time (3 months prior to Ra-223), 
lactate dehydrogenase (LD) and alkaline phosphatase (ALP) in 
addition to the hematologic status, consisting of hemoglobin, 
platelets and leucocytes levels were evaluated prior and during 
Ra-223. Additionally, previous use of chemotherapy was com-
pared between the two groups, as well as the total Gleason-
score and the severity of bone metastases. Results: Forty-six 
patients (40%-group A) received 6 doses and sixty-nine patients 
(60%- group B) received 1-5 doses. The most common reasons 
for Ra-223 discontinuation were disease progression (45%), 
toxicity (20%) and death (16%). Patients in group A showed sig-
nificant higher Hb, and lower LD/ALP at baseline and were less 
heavily pretreated with chemotherapy. Also, patients in group B 
showed a strong and continued increase in PSA and LD levels 
from the first injection of Ra-223 on, whereas patients in group 
A only showed a stable PSA and LD level or mild increase. Con-
clusion: This study showed that patients who discontinued Ra-
223 received more intense therapy prior to Ra-223, had higher 
levels of ALP and LD and lower Hb at baseline, suggesting more 
advanced disease. During treatment, a pattern of continuous 
PSA and LD increase was associated with inability to complete 
the Ra-223 regimen, whereas patients with a mild increase were 
able to complete the treatment.

E-PW125
The administration of Radium-223 dichloride in Patients 
with castration resistant prostate cancer (mCRPC) and 
bone metastases is feasible and safe in “real-life” setting: 
single center experience
M. Mascia1, L. Cindolo2, C. Villano1, L. Travascio1, L. Schips2, M. 
Di Nicola3, V. De Francesco1; 1Department of Nuclear Medicine, 
Ospedale Civile “Spirito Santo”, ITALY, 2Department of Urology, ASL 
Abruzzo 2, Chieti, ITALY, 3Laboratory of Biostatistics, Department 
of Medical, Oral and Biotechnological Science, “G. d’Annunzio” 
University, Chieti, ITALY.

Purpose/Introduction: Radiation therapy with radium-223 di-
chloride has demonstrated ability to improve overall survival, re-
duce symptomatic skeletal events in men with castration-resis-
tant prostate cancer (CRPC) and bone metastases, with a good 
safety profile. Herein, we report on the safety and feasibility of 
radium-223 dichloride administration in mCRPC patients, in a 
“real life” setting. Subjects & Methods: In this open-label, un-
controlled, non-randomized, phase IV trial, radium-223 dichlo-
ride was given to patients with CRPC and ≥2 bone metastases 
in 4-week cycles. The patients were treated with injections of 
radium-223 dichloride [55 kBq/kg body weight (BW)] every 4 
weeks (Q4W) for up to six injections. Between January 2017 to 
December 2017 all the patients treated with radium-223 dichlo-
ride were enrolled. Safety was determined via adverse event 
(AE) reporting, and biochemical bone markers (alkaline phos-
phatase, ALP) and the change in bone scans were assessed for 
treatment feasibility. Results: Overall 25 patients received the 
radium-223 dichloride (median age 75, 55-84y). All patients was 
previously treated with abiraterone acetate, enzalutamide, or 
taxanes in 72%, 20%, 40%, respectively. All patients complained 
pain at the bone metastatic sites (median BPI 2, 2-8). The ECOG 
was 0-1 in 63%. The mean number of administered cycles was 
5.4 (mean dose at the first cycle 4429 vs last cycle 4241 KBq). 
The change in laboratory exams is showed in Table 1.1, 1.2, 1.3. 
The median follow-up was 5.3 months. Two patients (2/25) were 
transfused for symptomatic anemia. Nausea, anorexia, constipa-
tion and weight loss occurred in 30%, 28%, 17% and 18% of the 
cases, but are present mainly during the first 12 weeks. At last fol-
low-up 16 patients completed the scheduled therapy, 5 still on-
going, 2 developed a clinical progression, 1 died for causes not 
drug-related. The 3-month bone scans showed stable disease 
and progression in 21 (87%) and 3 (12%) of cases, respectively. 
However, the 6-month bone scans showed a progression rate of 
71%. Discussion/Conclusion: Radium-223 dichloride was well 
tolerated in mCRPC patients. At the recommended dose, in a 
real life setting we confirmed the safety profile described in the 
literature. The fluctuation of biomarkers (ALP and PSA) was as 
expected, and as previously described, confirming a good safe-
ty profile. The clinical outcomes recorded were consistent and 
overlapping with those reported in randomized clinical trial. 

E-PW126
First evidence for a dose-response relationship in hepatic 
holmium-166 radioembolization
R. Bastiaannet, C. van Roekel, M. L. J. Smits, R. C. G. Bruijnen, J. 
F. Prince, H. W. A. M. de Jong, M. G. E. H. Lam; University Medical 
Center Utrecht, Utrecht, NETHERLANDS.

Introduction: Radioembolization is an intra-arterial therapeutic 
procedure with the aim to deliver a tumoricidal dose to tumors 
while sparing the healthy liver tissue. Since treatment with hol-
mium-166 (166Ho)-microspheres can be preceded by a scout 
dose of identical microspheres that are imageable using SPECT, 
the treatment can be personalized based on pre-treatment 
quantification. To this end, a dose-effect relationship needs to 
be established, which is the aim of this study. Subjects & Meth-
ods: Patients who were treated in the clinical phase 2 HEPAR 
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II study and who underwent an FDG PET scan at baseline, at 
three months follow-up, and a post-therapy 166Ho-SPECT/CT 
scan, were included for analysis. The dose-response relationship 
was assessed by relating the change in total lesion glycolysis 
(TLG) between baseline and follow-up to measured absorbed 
tumor dose. The 166Ho-microspheres activity distributions fol-
lowing treatment were estimated with quantitative SPECT/CT 
reconstructions using a pre-calibrated fast Monte Carlo-based 
reconstructor (UMCS), which has been previously validated for 
166Ho. Lesion masks were defined on baseline FDG-PET (PER-
CIST; threshold 2 x SULmean in aortic blood pool). The masks were 
transferred to the corresponding 166Ho-SPECT reconstructions 
following affine co-registration of the CT scans of the PET and 
SPECT acquisitions. The tumor doses were estimated using 
these transferred masks. The entire microsphere dose was as-
sumed to be absorbed in the 5x5x5 mm SPECT voxel. Response 
was categorized according to the PERCIST criteria: complete 
response (CR) if 100% decrease in TLG; partial response (PR) if 
TLG decrease ≥ 45%; progressive disease (PD) if TLG increase ≥ 
75%; otherwise stable disease (SD). Results: In total 30 patients 
with a total of 88 lesions were included. The lesions were cat-
egorized as CR (n=31), PR (n=17), SD (n=30) or PD (n=10). The 
corresponding median absorbed doses were 192 Gy (range 35-
905) for CR, 138 Gy (6-608) for PR, 126 Gy (62-375) for SD and 
78 Gy (38-204) for PD. An objective response (CR and PR) was 
observed in 48 lesions (55%). Doses in these lesions were signifi-
cantly higher than doses in lesions without objective response 
(Mann-Whitney U=604.0, z=-2.983, p=0.003). Discussion & 
Conclusion: In this study, we have established that there is a 
significant effect of absorbed dose on lesion response in 166Ho 
radioembolization, according to the PERCIST criteria. Further 
analysis will stratify these results according to tumor type and 
provide a dose threshold needed for a reliable tumor response.

E-PW127
Predictivity and dose-effect relationship of99mTc-MAA-
SPECT/CT based dosimetry in the treatment of advanced 
hepatocellular carcinoma (HCC) treated by SIRT with resin 
90Y-microspheres
A. Dieudonné1, M. Sanchez-Garcia1, A. Hermann1, M. Ronot1, H. 
Pereira2, G. Chatellier2, E. Garin3, L. Castera1, R. Lebtahi1, V. Valérie1, 
SARAH trial group; 1Hôpital Beaujon, HUPNVS-APHP, Clichy, 
FRANCE, 2Hôpital Européen Georges-Pompidou, APHP, Paris, 
FRANCE, 3Centre Eugène Marquis, Rennes, FRANCE.

The goal was to evaluate the predictive role of 99mTc-MAA-
SPECT/CT based dosimetry for advanced HCC, with the co-
hort of the SARAH trial1. Methods and Material: Among the 
184 patients from the SARAH trial who received SIRT, 121 were 
included in the survival analysis and 109 for tumour response, 
according to available corresponding data. Baseline CT, MAA-
SPECT/CT and 90Y-SPECT or PET /CT, 6 months follow-up CT 
were centralized and reviewed. A 3-scale visual agreement (op-
timal, sub-optimal or not optimal) was defined between imag-
ing datasets. MAA-based dosimetry was done according to the 
MIRD formalism. The liver and lung were manually delineated 
on the CT, the injected activity was considered distributed in 

liver and lung. The tumour was segmented by manual thresh-
old on the SPECT. The absorbed-dose was calculated by a dose 
point kernel approach2, these indices were extracted from tu-
mour-absorbed-dose histograms: average absorded-dose, 
D20 (least dose irradiating 20% of the volume), D50 and D80. 
Results: The median tumour-absorbed-dose was 112 Gy (IQR 
67.8-220). Patients who received ≥100 Gy (n=67) had signifi-
cantly longer survival (median 14.1 months (95% CI 9.6-19) 
vs. 6.1 months (95% CI 4.9-6.8) in patients receiving <100 Gy, 
p<0.0001). Among them, those with a good visual agreement 
(n=24) had the longest median OS (25 months 95% CI 9.6-34). 
Objective response (OR) and disease control (DC) rates were 
20.5% and 63.7%. DC was significantly associated with higher 
tumour-absorbed-dose (median 121 Gy (IQR 86-190) vs. 85 Gy 
(IQR 58-164) in non-DC patients, p=0.0204), while OR was not 
(median 133 Gy (IQR 76-238) vs. 104 Gy (IQR 72-175) in non-OR 
patients, p=0.2). A tumour-absorbed-dose > 100 Gy was the 
best predictive factor of prolonged survival according to a mul-
tivariate analysis (<0.0001). The tumour dose-control data was 
successfully fitted by a linear quadratic survival model. Conclu-
sion: The tumour-absorbed-dose based on 99mTc-MAA-SPECT/
CT is a statistically significant predictive factor of survival and 
tumour control for the treatment of advanced HCC with resin 
90Y-microspheres. References: 1. Vilgrain V, Pereira H, Assenat E, 
et al. Efficacy and safety of selective internal radiotherapy with 
yttrium-90 resin microspheres compared with sorafenib in lo-
cally advanced and inoperable hepatocellular carcinoma (SAR-
AH): an open-label randomised controlled phase 3 trial. Lancet 
Oncol. 2017;18(12):1624-1636. 2. Sanchez-Garcia M, Gardin I, 
Lebtahi R, Dieudonné A. A new approach for dose calculation 
in targeted radionuclide therapy (TRT) based on collapsed cone 
superposition: validation with (90)Y. Physics in medicine and bi-
ology. 2014;59(17):4769-4784.

E-PW128
Lu-177 PSMA Radioligand Therapy as Salvage Treatment 
in Metastatic Castration-Resistant Prostate Cancer
H. R. Kulkarni, A. Singh, C. Schuchardt, T. Langbein, J. Zhang, R. 
P. Baum; THERANOSTICS Center for Molecular Radiotherapy and 
Molecular Imaging, Bad Berka, GERMANY.

Purpose: The aim of this study was to analyze the efficacy and 
safety of Lu-177 PSMA radioligand therapy (PRLT) as a salvage 
treatment in patients with metastatic castration-resistant pros-
tate cancer (mCRPC), i.e., applying repeated therapy cycles using 
high cumulative radioactivities for progression after the initial 
3 PRLT cycles. Methods: In this retrospective study, 85 patients 
with mCRPC who underwent salvage Lu-177 PRLT, were includ-
ed. These patients had demonstrated an initial response to PRLT. 
The median cumulative activity was 37 GBq (25.0-61.2 GBq) ap-
plying 4 - 9 cycles (median 6). Response to therapy was deter-
mined as per RECIST as well as according to molecular imaging 
criteria using Ga-68 PSMA PET/CT. Toxicity was evaluated with 
the assessment of laboratory parameters, including complete 
blood counts and renal function tests, using CTCAE 4.03. Results: 
PSA-decline was noted in 40/85 (47.1 %) patients. Based on Ga-
68 PSMA PET/CT, complete remission was observed in 3 (3.5 %), 
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partial remission in 31 (36.5%), stable disease in 19 (22.4 %) and 
progressive disease in 32 (37.6 %) patients. RECIST revealed 3 (3.5 
%) complete remissions, 25 (29.5 %) partial remissions, 29 (34.1 
%) with stable disease and 28 (32.9 %) disease progressions. The 
median progression-free survival (PFS) from the start of salvage 
therapy was 8 months. Grade 3/4 pancytopenia was noted in 4 
patients (4.7 %) due to progressive diffuse bone marrow involve-
ment. No significant nephrotoxicity or xerostomia was evident 
during long-term follow-up. Conclusions: Salvage Lu-177 PSMA 
radioligand therapy for progressive metastatic castration-resis-
tant prostate cancer is safe, feasible and effective even after pro-
gression post the initial 3 PRLT cycles.

E-PW129
68Ga DOTATOC PET/CT for treatment response of 
Peptide Receptor Radionuclide Therapy using 177Lu and 
90Y-DOTATOC
D. Finocchiaro1, E. Grassi1, F. Fioroni1, G. Castellani2, N. Lanconelli2, 
A. Versari3, A. Filice3, M. Iori1; 1AUSL di Reggio Emilia -IRCCS, 
Medical Physics Unit, Reggio Emilia, ITALY, 2Department of Physics, 
University of Bologna, Bologna, ITALY, 3AUSL di Reggio Emilia 
-IRCCS, Nuclear Medicine Unit, Reggio Emilia, ITALY.
Purpose: In this work the relation between the absorbed doses 
and the modifications in 68Ga-PET/CT images (acquired before 
and after therapy) was investigated in lesions. The aim was to 
explore the role of PET to evaluate the response of therapy. Sub-
jects and Methods: For this study a sample of 42 patients en-
rolled in a PRRT clinical trial with alternation of 177Lu and 90Y-DO-
TATOC was considered. Each patient underwent a dosimetry 
study for organs at risk and for lesions at the first therapy cycle 
(injection of 177Lu-DOTATOC) by means of 5 sequential SPECT/
CT acquisitions (at 1h,4h,24h,40h,70h p.i.). Dosimetry was per-
formed with the software OLINDA1.0. 68Ga-DOTATOC PET-CT 
scans were acquired before therapy and after therapy (up to 6 
months after the last injection). Variations between basal and 
follow-up values for SUVmax (maximum value for SUV), volume 
(threshold 40% of SUVmax), meanSUV, and TLG (product be-
tween meanSUV and volume) were calculated for each of the 
127 lesions analysed. SUVmax, meanSUV, volume and TLG vari-
ations were classified into two class: TC (Tumour Control) and 
NTC (Not Tumour Control), similarly to PERCIST response criteria 
(TC if CR or PR, NTC if SD or PD) in solid tumours. Absorbed dos-
es to lesions were divided into 2 classes, considered low and 
high dose collections. Results: Median (25thpercentile, 75th per-
centile) values for volume and absorbed dose lesions were: 11.2 
(7.3, 20.9) ml and 31.3 (16.7, 74.6) Gy. The 75th percentile of lesion 
doses (75Gy) was considered to divide data into two classes 
(D<75Gy; D>=75Gy), The classification provided a percentage 
of TC for (D<75 Gy, D>=75 Gy) respectively: (31%, 39%) for SU-
Vmax, (14%, 45%) for volume, (28%, 45%) for meanSUV, (25%, 
45%) for TLG. Pearson’s correlation test showed no agreement 
between absorbed dose and variation of SUVmax (R=-0.1), vol-
ume (R=-0.1), meanSUV (R=0.1) and TLG (R=-0.1). Conclusions: 
Classification between Tumour Control and Not Tumour Con-
trol, based on PERCIST-like criteria, showed higher probability of 
TC for larger absorbed doses. However, no correlation was found 
between dose and variation of SUVmax, meanSUV, volume and 

TLG. The lack of correlation might be due to the low value of 
mean absorbed dose delivered to lesions in this cohort. Further 
analysis should investigate correlation between 68Ga-PET/CT in 
lesion and response to the therapy. Moreover, different thresh-
old values for classification of lesions in TC and NTC and different 
figures of merit might show higher correlation with absorbed 
doses. This work was supported by the EMPIR-MRTDosimetry 
project.

E-PW130
Renal protection during LUTATHERA treatment using 
lysine and arginine solutions
L. Bodei1, M. Cremonesi2, M. Ferrari2, E. Krenning3, M. Lopera 
Sierra4, J. L. Erion5, P. Santoro5, D. Chicco6, M. F. Mariani6; 1Memorial 
Sloan Kettering Cancer Center, New York, NY, UNITED STATES 
OF AMERICA, 2Istituto Europeo di Oncologia, Milano, ITALY, 
3Erasmus Medical Center, Rotterdam, NETHERLANDS, 4Medical 
Advisor Advanced Accelerator Applications, a Novartis company, 
Torino, ITALY, 5Advanced Accelerator Applications, a Novartis 
company, New York, NY, UNITED STATES OF AMERICA, 6Advanced 
Accelerator Applications, a Novartis company, Colleretto Giacosa, 
ITALY.
Radioactive somatostatin analogs used in Peptide Receptor Ra-
dionuclide Therapy (PRRT) are partially reabsorbed by proximal 
tubular cells in the kidney after glomerular filtration. Co-admin-
istration of positively charged amino acids (AA) is effective in 
decreasing the kidney absorbed radiation dose and risk for tox-
icity, increasing the dose limiting threshold. Published clinical 
experience and ENETS guidelines recommend lysine and argi-
nine (25g each) as optimal AA composition for renal protection 
infused over 4 h. Kidney dosimetry findings and short to long-
term monitoring of renal function following treatment with LU-
TATHERA in the Phase III NETTER-1 study and Phase I/II Erasmus 
MC study (published data) were evaluated in relation to differ-
ent AA solutions for renal protection: 2.5% lysine-arginine in 1L 
vs commercially available solutions containing similar amounts 
of these two AA in 2L. Methods: Patients treated with LU-
TATHERA (7.4 GBqx4 treatments at 8-week intervals) were co-ad-
ministered AA solutions from 30 minutes before LUTATHERA 
onset for 4 hours. Erasmus MC patients (n=223) received 2.5% 
lysine-arginine in 1L of 0.225% NaCl, whereas NETTER-1 pa-
tients received 2L of Aminosyn II 10% (Hospira, Inc) (n=66) or 
Vamin 18 (Fresenius Kabi) (n=50) solutions for parenteral nutri-
tion with 18-24g of lysine and arginine content. Results: Mean 
kidney absorbed doses estimated for a cumulative LUTATHERA 
administered activity of 29.6 GBq was 19±9 Gy in the NETTER-1 
dosimetry substudy (n=20 patients) and 20±5 Gy in the Eras-
mus MC study (n=223 patients), suggesting that the different 
AA solutions used in the two studies provided an equivalent 
kidney radiation exposure. This is also confirmed by the low in-
cidence of renal function toxicities, as determined by creatinine 
clearance values during treatment and a median follow-up pe-
riod of 22.44 (0.4- 41.1) months for NETTER -1 and 25 (0-142) 
months for Erasmus patients, with no treatment-related Grade 
3 or 4 kidney toxicity observed in these two studies. Aminosyn 
II 10% or Vamin 18 were associated with increased incidence of 
nausea or vomiting compared to 2.5% lysine-arginine solution 
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(25% and 10% of nausea and vomiting respectively reported in 
Erasmus MC, vs 59% and 46% in NETTER -1). Conclusions: Solu-
tions containing lysine and arginine used for renal protection in 
PRRT with LUTATHERA effectively decrease the kidney absorbed 
radiation dose. The absence of unnecessary components, ade-
quate osmolality, lower infused volume (1L versus 2L) and lower 
incidence of nausea and vomiting, make 2.5% lysine-2.5% argi-
nine solution the best option for patients receiving LUTATHERA.
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EP-0001
Determination of Respiratory Motion Ranges of Lung 
Lesions Using Data-Driven Gating in PET
J. J. Pouw, L. Stegger, F. Büther; University Hospital Münster, 
Münster, GERMANY.

Purpose/Introduction: Respiratory gating methods in PET 
have been demonstrated to improve quantification and locali-
sation of lesions located in the lungs. In this respect, data-driven 
gating (DDG) is a promising alternative to conventional hard-
ware-based methods. In this retrospective study we analysed 
the motion extent of lung lesions as determined by DDG PET 
in order to define typical ranges for different locations inside 
the lungs. Subjects and Methods: Single bed position of [18F]
FDG PET/CT list mode datasets of the lungs (5 - 10 minutes 
duration, free breathing, Biograph mCT, Siemens Healthcare, 
Erlangen, Germany) of 30 patients with at least one PET-active 
lung or mediastinal lesion were retrospectively analysed. Gat-
ing signals were determined using a centre-of-mass-based 
DDG approach. End-expiratory and end-inspiratory PET imag-
es were reconstructed without attenuation correction using 
an amplitude-based gating scheme, and the size, location, and 
3D motion extent of all lesions were determined. Results: 117 
PET-active lesions were identified. Of these, 69 were classified as 
small (< 2 cm apparent diameter), 34 as medium-sized (< 4 cm 
diameter), and 15 as large; no significant differences in respira-
tory motion shifts were seen for different sizes. Highly signifi-
cant differences were determined in superior-inferior direction 
between apical (3.7±2.4 mm, n=26), medial (5.9±3.8 mm, n=67), 
and basal locations (12.0±8.0, n=25), while basal lesions had sig-
nificantly larger shifts in anterior-posterior directions (3.4±2.5) 
than either medial (2.3±2.4 mm) or apical lesions (1.9±1.5 mm). 
Lesions in the anterior part of the lungs moved significantly 
more into the anterior direction during inspiration (2.1±1.3 mm, 
n=20) then posterior lesions (0.3±3.0 mm, n=29). The largest 
determined shifts determined were 7 mm in lateral, 10 mm in 
anterior-posterior, and 30 mm in superior-inferior directions, 
respectively. Discussions/Conclusion: Data-driven gated PET 
was successfully used to characterise respiratory motion ranges 
of lung lesions in a larger collective of patients. The results are 
much in line with values from literature obtained using CT- or 
MRI-based methods; however, due to inherent longer scanning 
durations in PET, the amount of scanned respiratory cycles is 
usually higher than in conventional scans, resulting in statistical-
ly more robust motion estimation.

EP-0002
Deep Learning Pre-Clinical Medical Image Segmentation 
for Automated Organ-Wise Delineation of PET

R. L. Smith1, V. Florence2, S. Paisey1, E. Fittock1, F. Siebzehnrubl1, E. 
Spezi1, C. Marshall1; 1Cardiff University, Cardiff, UNITED KINGDOM, 
2Polytech Marseille, Aix-Marseille University, Marseille, FRANCE.

Aim: Micro-PET-CT allows the non-invasive monitoring of bio-
logical processes, disease progression and therapy response. 
Morphological information provided by the CT allows organ 
and tissue delineation for subsequent quantification of physio-
logical information depicted by PET. Extensive reviews of PET-
CT segmentation highlights the plethora of proposed solutions. 
Without automated anatomical identification, analysing PET 
data relies on time-consuming observer-dependent error-prone 
manual volume-of-interest (VOI) delineation. Deep learning with 
convolutional neural networks (CNNs) has achieved state-of-the-
art performance for automated medical image segmentation. To 
train a deep CNN from scratch requires expert annotations of 
large medical datasets which is a tedious, expensive task along 
with expensive computational resources (GPUs). A promising al-
ternative has recently been proposed to use transfer learning and 
fine-tune a CNN that has been pre-trained using, for instance, a 
large set of labelled natural images, To the authors knowledge 
this resource saving automated segmentation approach has not 
been assessed in Micro-PET-CT. Methods: An off-the-shelf pre-
trained VGG16 architecture was utilized consisting of 16 train-
able layers organized in blocks. A 5-block convolutional base of 
neurons with 3 × 3 receptive fields (alternated with max-pooling 
layers which increase the receptive field of neurons). Following 
each convolutional layer is a ReLU activation function. The last 
fully connected layers of the classification network are replaced 
with fully convolutional layers to allow dense pixel-wise predic-
tions (FCN) with end to end training. A total of 28 mice were 
used for the study (0.25x0.25x0.25mm). The brain was manually 
segmented with VivoQuant using both the PET and CT images. 
The central sagittal 2D slice and one slice either side (r-l) were ex-
tracted for each animal. 17 mice (≈ 60%) served as a training set, 
image augmentation using rotations and skews resulted in ≈ 5k 
images to fine tune the network weights. Testing was performed 
on the remaining images from 12 mice (36 images). Results and 
Conclusion: The DICE coefficient serves as a measure of the 
percentage of overlap between the reference manual contour 
brain segmentation and that predicted by the FCN. The mean 
DICE value found for the test mice of 0.902 is comparable to an 
automated machine-learning based state of the art approach 
when tested on phantom data [1] and well within the intra-op-
erator variability of manual segmentation. Fine tuning a Deep 
FCN for preclinical image segmentation serves as a promising 
low cost method. Future work will extend the method to three 
dimensions and multiple organs. References: 1) Berthon(2016) 
ATLAAS: Phys-Med-Biol-61:4855-4869

EP-0003
Evaluation of imaging biomarkers in the detection of bone 
metastases in patients with prostate or breast cancer
D. Yelshyna1, F. Oliveira2, J. Castanheira2, Â. Silva2, A. Canudo2, 
S. Mairos2, J. Cruz2, D. Veiga1, M. Ferreira1, D. Costa2; 1Neadvance 
- Machine Vision S.A., Braga, PORTUGAL, 2Champalimaud 
Foundation, Lisboa, PORTUGAL.
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Purpose/Introduction: Bone scintigraphy (BS) is a standard 
method of whole-body imaging to identify bone metastases 
(BM) associated with various types of cancer. We aimed at finding 
the most relevant malignancy prediction imaging biomarkers in 
BS for prostate and breast cancers to develop a computer-aid-
ed diagnosis (CAD) system for measuring changes in uptake of 
malignant hotspots. Subjects & Methods: A dataset containing 
156 BS obtained with 99mTc Methylene Diphosphanate from 156 
patients with prostate (76) or breast (80) cancer was retrospec-
tively evaluated. From this dataset, 40 BS were set apart as an 
independent validation set. Gold standard for BM was clinical 
and was obtained after thorough examination of information 
available. Uptake hotspot candidates were segmented by an au-
tomatic thresholding method and 70 descriptors were extract-
ed to characterize size, shape, intensity, location and context of 
each candidate, as well as patient’s sex and age. Classification of 
malignant hotspots and selection of relevant descriptors were 
performed by random forest algorithm. Three training datasets 
were used: prostate cancer patients, breast cancer patients and 
global group (all). Initial features were automatically reduced to 
only relevant ones by a recursive feature elimination guided by 
mutual information, while maintaining similar classification area 
under curve (AUC). Results: Random forest algorithm trained 
with the global group dataset resulted in an overall 75% sensi-
tivity to identify BM (AUC = 0.853). Prostate cancer metastases 
were better identified with global classifier (sensitivity = 84%) 
than breast cancer metastases (sensitivity = 62%). The feature 
selection process conducted separately on prostate and breast 
cancer datasets resulted in different selections of most import-
ant descriptors. In the prostate cancer dataset, the descrip-
tors based on the intensity, location and heterogeneity of the 
hotspot uptake were the ones with best discriminating power 
(AUC = 0.831, sensitivity = 82%). In the breast cancer dataset, 
patient’s age, location of the hotspot, texture, and context of in-
tensity distribution of the symmetrically located region were the 
best descriptors (AUC = 0.881, sensitivity = 92%). Sensitivity and 
AUC values were determined on the validation dataset. Discus-
sion/Conclusion: Texture and context features for breast cancer 
and intensity, location and heterogeneity of hotspot uptake in 
prostate cancer originated good accuracy in identifying BM, and 
thus, they should be used in automated CAD systems. Financial 
support: This work is supported by the project LISBOA/NORTE-
01-0247-FEDER-017685 - BTSCAD (Bone Tumor Scan - CAD) un-
der the PORTUGAL 2020 Partnership Agreement, through the 
European Regional Development Fund (ERDF).

EP-0004
A Novel Technique to Validate Poisson Resampling 
Software
G. James, J. O’Brien, J. Courtney, W. H. Thomson; City Hospital, 
Birmingham, Birmingham, UNITED KINGDOM.

Aim: Poisson resampling software has become a very powerful 
tool in nuclear medicine as it allows the simulation of reduced 
count images. This has obvious benefits for research and opti-
misation as images representing reduced injection activity or 
reduced scan time can be retrospectively simulated without 

the need to rescan patients. Previous testing of the software has 
relied on analysing acquired floods. However these may have 
non-uniformities which could affect statistical testing and such 
images generally do not include very low count densities. This 
is relevant to consider as bone scans for example have approx-
imately 50% of pixels in the 1-10 counts/pixel range. We have 
developed a novel method for testing and validating Poisson 
resampling software. Method: Noiseless test images where cre-
ated where every pixel has the same count value. Individual im-
ages containing 100, 50, 20, 10, 5, 2 and 1 count(s) per pixel were 
created and then Poisson resampled with a range of resampling 
fractions (10% - 90%). The theoretical effect of Poisson resam-
pling applied to such noiseless images should give a binomial 
distribution of counts where the mean is equal to n×p. Here, n is 
the number of counts in each pixel of the original image (effec-
tively the number of binomial trials) and p is the probability of 
success given by the resampling percentage. The distributions of 
pixel values in the resulting images were compared against the 
expected binomial distribution using chi-squared tests. Results: 
The Poisson resampling software showed excellent agreement 
with the expected binomial distributions for the noiseless test 
images. Chi-squared analysis showed no statistical significance 
between the resampled images and the expected binomial dis-
tribution for all counts per pixel and all resampling percentages 
(all p>0.05). Discussion: It is not always appropriate to examine 
the Poisson nature of the resampled image as count variations 
in acquired images can not only arise from Poisson randomness 
but also from inherent non-uniformities in the gamma camera 
detector. Although such software is often referred to as ‘Poisson 
resampling’, it is actually binomial in nature akin to rolling a dice 
or tossing a coin. Conclusion: We have developed a robust and 
reliable testing procedure for Poisson resampling software by 
examining the binomial nature of the algorithm. This indepen-
dent validation technique can test that Poisson resampling soft-
ware correctly generates expected noise characteristics even 
down to 1 count/pixel. This is reassuring given the increasing 
applications of such software.

EP-0005
The initial evaluation of a data-driven respiratory motion 
correction method for whole body PET using continuous 
bed motion
P. Schleyer, I. Hong, J. Jones, J. Hamill, V. Panin, S. Fuerst; Siemens 
Medical Solutions USA, Inc., Knoxville, TN, UNITED STATES OF 
AMERICA.

Aim: Data-driven respiratory gating methods eliminate the 
requirement for hardware-based respiratory devices typically 
used to correct PET images for respiratory motion. Several ful-
ly automated data-driven methods have been developed, but 
very few have demonstrated robust accuracy on acquisitions 
that extend axially beyond a single PET field of view. A funda-
mental limitation of typical data-driven methods is the difficulty 
in identifying a consistent relationship between the polarity of 
the respiratory signal and the physical direction of motion. We 
have produced a data-driven method for whole body PET ac-
quisitions that uses continuous bed motion to maintain accu-
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racy throughout anatomical regions where motion is expected. 
Method: Listmode PET data was converted into a time-series 
of spatially filtered, time-of-flight volumes, and the time vary-
ing anterior-posterior displacement estimated for the entire 
acquisition. The axial acquisition range was then divided into a 
series of overlapping regions, and each region analysed with a 
frequency domain data-driven gating method, initialized with 
the spectral information of the anterior-posterior displacement 
signal. An optimization process combined each region and as-
signed a consistent relationship between the respiratory sig-
nal polarity and the physical direction of motion throughout 
the acquisition. We evaluated 86 FDG oncology patient data 
sets acquired from mid-thigh to mid-brain. Respiratory signals 
from the data-driven method were compared with signals from 
a hardware based device at different anatomical regions, and 
motion corrected images were compared. Results: For all pa-
tients, a high correlation between the data-driven and hard-
ware based respiratory signals was found in anatomical regions 
where motion was clearly seen, with a mean correlation of 0.81 
(+/- 0.1) between the bladder and the aortic arch. Anatomical 
regions where poor correlation was found demonstrated very 
low or no detectable motion. Cases were also observed where, 
in some anatomical regions, more respiratory induced displace-
ment was identified in the data-driven gated images than in the 
hardware gated images. Conclusion: We have implemented 
a data-driven respiratory motion correction method for whole 
body, continuous bed motion PET which performs as well as 
a hardware-based gold standard in anatomical regions where 
motion is expected.

EP-0006
In vivo Gd-nanoparticles image-based quantification with 
SPECT and k-edge spectral CT
O. Kochebina1, A. Halty1, J. Taleb2, D. Kryza2, M. Janier2, A. Bani 
Sadr2, C. Mory1, D. Bar-Ness1, P. Douek1, S. Si-Mohamed1, T.  Baudier1, 
S. Rit1, D. Sarrut1; 1CREATIS, Lyon, FRANCE, 2LAGEP, Lyon, FRANCE.

Introduction: Gadolinium nanoparticles (NP) combined with 
radiotherapy is currently under investigation for oncology treat-
ment. Indeed, NPs concentrated in a tumor could enhance its 
radiosensitization. The noninvasive in vivo quantification of 
NP concentration is therefore a crucial task for radiotherapy 
treatment planning as this would help to determine the deliv-
ered dose. Image-based quantification could be achieved, for 
example, with k-edge spectral CT, also called spectral photon 
counting CT (SPCCT), for direct Gd detection, or with nuclear 
medicine scanners, as SPECT and PET, for detection of NPs cou-
pled with a radioactive tracer. This work shows the feasibility of 
Gd-NP in vivo quantification with a preclinical SPECT/CT scan-
ner. We also propose in vitro results on a preclinical prototype 
SPCCT scanner and its comparison to SPECT. Methods: The in 
vitro and in vivo SPECT images were obtained on preclinical 
nanoSPECT/CT (Bioscan Inc., Washington D.C., USA) and cor-
rected for scatter, attenuation and partial volume effect. The ab-
solute image calibration for activity were performed on a 5 mL 
volume with concentration 0.72±0.01 kBq/mL of 111In measured 
with a gamma counter (Wallac Wizard 1470 Gamma Counter, 

GMI inc.). Conversion factor between 111In and Gd for in vitro 
were cross checked on Inductively Coupled Plasma Mass Spec-
trometer (ICP-MC) measurements. For the in vivo analysis, the 
image activity measurements were cross checked with a gam-
ma counter. The gadolinium content was recalculated from the 
initial parameters of the synthesis of the nanoparticles with 111In. 
For the SPCCT (Philips Healthcare, Haifa, Israel) prototype, we 
also performed the same type of measurements. Only in vitro 
results are yet available. Results: The in vitro results show that 
activities above 1 MBq could be measured on nanoSPECT/CT 
images with accuracy below 10%. The in vivo results on SPECT 
proved the necessity of attenuation, scatter and partial volume 
corrections: the discrepancy of in vivo measurements without 
corrections was ~40% while it was less than 10% after all correc-
tions. Thus, these activity measurements provide the in vivo Gd 
quantification from SPECT images within a similar accuracy. The 
SPCCT machine provides the direct measurements of gadolini-
um NPs, and is in agreement with SPECT in vitro measurements. 
Conclusions: The in vivo quantification of Gd nanoparticles 
is possible from SPECT images with about 10% accuracy. The 
preliminary results obtained in vitro show the linear correspon-
dence between the concentration of nanoparticles measured 
using SPCCT and SPECT images.

EP-0007
The value of 99mTc-MAA SPECT/CT for lung shunt 
estimation in 90Y radioembolization: a phantom and 
patient study
J. Allred1, J. Niedbala2, J. K. Mikell2, D. Owen2, K. A. Frey2, Y. 
K. Dewaraja2; 1Nottingham University Hospitals NHS Trust, 
Nottingham, UNITED KINGDOM, 2University of Michigan, Ann 
Arbor, MI, UNITED STATES OF AMERICA.

Purpose: To evaluate the accuracy/precision of lung shunt frac-
tion (LSF) estimated from 99mTc planar and SPECT/CT phantom 
imaging, and within this context, to compare the corresponding 
LSFs from 99mTc-MAA patient studies. Additionally, LSF from pre- 
and post-therapy imaging were compared. Methods: A liver/
lung torso phantom filled with 99mTc to achieve three LSFs was 
scanned by planar and SPECT/CT imaging. To facilitate process-
ing of patient data, a workflow was implemented within com-
mercial software to automatically calculate LSF with SPECT and 
CT-based auto-contouring to define liver/lung volumes includ-
ing subtraction of the inferior 2 cm of the lung to account for liv-
er motion. Planar imaging-based LSFs for 40 patients, obtained 
from their medical records, were retrospectively compared with 
SPECT/CT (with and without corrections) based calculations. Re-
gions had been manually defined on anterior liver and posterior 
lung by a technologist for the planar calculation. Additionally, 
in a subset of 20 patients, the pre-therapy estimates were com-
pared with 90Y PET/CT based estimates. Results: For the phan-
tom, improved accuracy in LSF estimation was achieved using 
SPECT/CT with attenuation and scatter correction (within 13% 
of the true value) compared with planar imaging (up to 44% 
overestimation with anterior liver/posterior lung; up to 129% 
overestimation with geometric mean). The results in 40 patients 
showed a similar trend with planar imaging significantly over-
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estimating LSF compared to SPECT/CT. This difference was due 
to both the lack of attenuation correction and the lack of the 
exclusion region in the planar calculation, with scatter correc-
tion having less impact. There was no correlation between LSF 
and the delay between 99mTc-MAA administration and scanning, 
but off-target uptake was visualized more frequently in patients 
with a longer delay. The mean lung absorbed dose predictions 
for the 28 patients who underwent therapy was 9.3 Gy (range 
1.3 - 29.4) for planar and 3.2 Gy (range 0.4 - 13.4) for SPECT/
CT. For the patients with post-therapy imaging, the mean LSF 
from 90Y PET/CT was 1.0%, (range 0.3 - 2.8). This value was not 
significantly different from the mean LSF estimate from 99mTc-
MAA SPECT/CT (mean 1.0%, range 0.4 - 1.6; p=0.968), but was 
significantly lower than the mean LSF estimate based on planar 
imaging (mean 4.1%, range 1.2 - 15.0; p=0.0002). Conclusion: 
The improved accuracy demonstrated by the phantom study, 
agreement with 90Y PET/CT in patient studies, and the practical-
ity of using auto-contouring for liver/lung definition suggests 
that 99mTc-MAA SPECT/CT with corrections should be used for 
LSF estimation.

EP-0008
Correlations and Analysis of Image Quantification Method 
Choice for Tumor/Artifact Differential Diagnosis in 
Theranostic Imaging of NET
C. Stolniceanu1, M. Matovic2, C. Preda3, C. Ungureanu3, C. Cristea3, 
V. Mogos3, I. Grierosu4, A. Statescu5, C. Stefanescu4; 1Doctoral 
School, “Grigore T. Popa” University of Medicine and Pharmacy, Iasi, 
ROMANIA, 2Clinical Center Kragujevac, Center of Nuclear Medicine, 
Kragujevac, SERBIA, 3Department of Endocrinology, “Grigore 
T. Popa” University of Medicine and Pharmacy, Iasi, ROMANIA, 
4Department of Biophysics and Medical Physics, Nuclear Medicine 
“Grigore T. Popa”, Iasi, ROMANIA, 5Department of Nuclear medicine, 
“St. Spiridon” Hospital, Iasi, ROMANIA.

Purpose: Somatostatin receptor scintigraphy (SRS) is an essen-
tial step in neuroendocrine tumors (NETs) theranostics, tailor-
ing the eligibility for Peptide Receptor Radionuclide Therapy. 
Precise tumor quantification could be essential for a personal-
ized therapeutic approach. The present study aims to analyze 
different quantitative processing methods to be chosen for the 
next steps of a prospective PhD NETs SPECT/CT SRS versus PET/
MRI research. Material & Method: 72 prospectively acquired 
NETs patients SRS images were qualitatively and quantitatively 
assessed for biodistribution pattern and pathological uptakes. 
Each patient received a 10.57 MBq/kg bw 99mTc Tektrotyd dose, 
prepared from Polatom Tektrotyd kits. Radiolabeling efficiency 
was assessed using instant thin layer chromatography (ITLC). 
Study design: Early dynamic (60 images, 1 image/second, 
128x128 matrix, Zoom 1) acquisition, static (10 minutes/image, 
256x256 matrix, Zoom 1), whole body (WB) and SPECT images 
were acquired at 10 minutes, 2, 4 and 24 hours. Regions of in-
terest (ROI) for each hot area (either pathological or suspected 
artifact) were defined, uptake was quantified (counts/pixel) and 
indices were calculated: I1=tumor/liver, I2=tumor/spleen, I3=tu-
mor/lung, I4=tumor/right thigh, both for maximum and mean 
values. Uptake kinetics graphs for all indices were compared and 

are presented, as well as tumor heterogeneity graphs. Statistical 
correlations were calculated to decide best indices. Results: 
Radiochemical efficiency exceeded 98% in all cases. A homo-
geneous pattern was found in 91.6% tumor ROIs. The uptake in-
dices (for maximum values) with lower variability were I1 and I2, 
respectively I1: 0.51-3.61 (mean 1.58, variance 1.09), I2: 0.47-4.54 
(mean 1.56, variance 1.18), I3: 1.41-19.47 (mean 5.799, variance 
25.32) and I4: 2.33-23.42 (mean 8.62, variance 45.2). A strong, 
statistical significant, Spearman (rho) correlation between tu-
mor and spleen uptake index I2 was found, with R being 0.8123, 
p-value 1E-05, suggesting that this could be the index of choice 
for further studies, especially in the case of extensive liver me-
tastasis; Kendall (tau) coefficient was 0.6174, p-value 0.0001. For 
I3 and I4, the values were not statistically significant correlated. 
Different biodistribution patterns were observed related to the 
patient physiology and/or preparation protocol for the exam-
ination (liquid diet and laxatives before the examination ex-
clude colon elimination artifacts but may result in gallbladder 
intense hot spot artifact; administration of a cholecystokinetic 
could be helpful in differential diagnosis but requires checking 
on 24-hours images). Conclusions: Best suited indices, from our 
study, seem to be tumor/spleen and tumor/liver. Heterogeneity 
graphs and uptake kinetics follow-up to 24 hours could be use-
ful in artifact differential diagnosis.

EP-0009
Optimisation of Analysis of [18F]FMISO Uptake in IPF
K. Erlandsson1, A. Rashidnasab1, B. F. Holman1, M. Machado2, 
G. Azzopardi2, J. C. Porter3, T. Win4, F. Fraioli2, R. Endozo2, R. I. 
Shortman2, L. Hurrell2, B. F. Hutton1, K. Thielemans1, A. M. Groves2; 
1Institute of Nuclear Medicine, UCL, London, UNITED KINGDOM, 
2Institute of Nuclear Medicine, UCL/H, London, UNITED KINGDOM, 
3CITR, UCL and Interstitial Lung Disease Centre, UCLH, London, 
UNITED KINGDOM, 4Respiratory Medicine, Lister Hospital, 
Stevenage, UNITED KINGDOM.

Aim: It is important to find a method to measure disease pro-
gression and therapy effects in IPF patients. For this purpose, 
we have investigated the use of the hypoxia tracer [18F]FMISO, 
which has previously mainly been used in tumour studies. We 
compared various quantification methods, based on static or 
dynamic PET data. Materials and Methods: PET/CT data were 
acquired as dynamic studies split into three scans; one 20-30 
min scan starting at the time of injection, and two 15-30 min 
scans starting 100 and 200 min after injection, respectively. 
Volumes-of-interest (VOIs) were defined for diseased (IPF-D) 
and normal appearing (IPF-N) lung regions in the IPF patients 
(N=10) and also in non-diseased lung regions of patients with 
lung tumours for comparison (CTR-N) (N=5). Tumour VOIs were 
also defined (CTR-T). SUV values were obtained from the last 
scan for each patient, with and without air-fraction correction 
(AFC). The full dynamic data sets were analysed using the Patlak 
method (PL) as well as compartmental modelling (CM). The PL 
analysis was performed using data acquired after 15 and after 
100 min. The CM analysis was done using models with 2 and 3 
tissue-compartments (TCs). Four kinetic analysis methods were 
applied to dynamic data including correction for tissue blood 
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volume (Vb), with and without AFC, and results were compared. 
Results: There were statistically significant differences in SUV 
(p<0.01) between the three groups (IPF-D, IPF-N, CTR-N) before 
AFC, but not after. We compared Ki values (representing tissue 
uptake rate) from PL and CM analysis, resulting in R2 values of 
0.329 (PL-100 vs. 2TC), 0.816 (PL-15 vs. 2TC) and 0.924 (PL-15 vs. 
3TC). The k5 values (representing irreversible binding rate) for 
the IPF patients appeared to be biased due to the non-nega-
tivity constraint. We therefore derived corresponding values 
(k5

*) based on the PL-derived Ki values, to allow for negative val-
ues. The k5

* values [min-1] for each group were: -0.0001±0.0015 
(IPF-D), -0.0002 ±0.0018 (IPF-N) and 0.0020±0.0013 (CTR-N). 
There was no significant difference in k5

* values with and with-
out AFC. Conclusions: The difference in SUV values, observed 
between different groups when AFC was not applied, was due 
to the difference in lung density. The most appropriate analysis 
methods for the dynamic [18F]FMISO lung data were the 15-min 
PL and the 3TC CM. Our chosen outcome parameter was k5

*, 
which is independent of blood-flow, blood volume and air-frac-
tion, and is not biased due to the non-negativity constraint.

EP-0010
Validation of a fully automated atlas based segmentation 
tool for bone scintigraphy
F. P. M. Oliveira1, Â. Silva1, J. Castanheira1, A. Canudo1, S. 
Mairos1, J. Cruz1, D. Yelshyna2, D. Veiga2, M. Ferreira2, D. C. Costa1; 
1Champalimaud Centre for the Unknown, Champalimaud 
Foundation, Lisboa, PORTUGAL, 2Neadvance - Machine Vision, S.A., 
Braga, PORTUGAL.

Purpose/Introduction: Bone scintigraphy continues to be 
widely used in the routine evaluation of malignant and be-
nign disease. However, it is often seen as a qualitative (visual) 
measure of osteoblastic activity. Automated methods may help 
physicians to quantify and classify bone lesions. This implies au-
tomated identification/segmentation of anatomical bone struc-
tures. Our aim is to develop an automated and accurate seg-
mentation tool for bone structures. Subjects & Methods: We 
propose an automated bone segmentation methodology that 
can be divided into two main steps: (1) the bone scintigraphy is 
spatially aligned with a normal template/atlas previously built 
from a normal database; (2) the consequent geometrical trans-
formation is inverted and applied to the atlas segmentation to 
obtain the entire patient skeletal components segmentation. To 
test this approach, we randomly and sequentially selected 32 
bone scintigraphies (16 male and 16 female patients). All images 
were manually segmented twice by three experienced observ-
ers (obs 1, 2, 3) and automatically segmented using the pro-
posed computational solution. We considered axial (skull and 
spine) and appendicular (humerus, scapula, pelvis and femurs) 
skeleton separately. To compare the segmentation agreement 
the Dice’s coefficient (DC) was used to measure the “proportion 
of overlapping”. Results: In the axial skeleton, inter-observers DC 
averages were 0.934 (1vs2), 0.929 (1vs3) and 0.936 (2vs3); com-
pared to automated solution, the averages were 0.944 (obs1), 
0.951 (obs2) and 0.942 (obs3). In the appendicular skeleton the 
DC averages were respectively 0.893 (1vs2), 0.881 (1vs3), 0.895 

(2vs3) between observers; and 0.894 (obs1), 0.906 (obs2), 0.893 
(obs3) between observers and automated solution. In the axial 
skeleton, the intra-observer DC averages were 0.947, 0.949 and 
0.932; and in the appendicular skeleton were 0.911, 0.923 and 
0.905, respectively for observers 1, 2, 3. Inter-observers DC were 
very high, both in axial and appendicular skeleton. In the axial 
skeleton, inter-observers DC were slightly higher between the 
observers and the automated solution than between the three 
observers. In the appendicular skeleton, only in one case the DC 
was slightly higher between observers than between observ-
ers and automated solution. Intra-observers DC were very high 
in all cases. Discussion/Conclusion: Our proposed automated 
solution is, at least, as accurate as experienced observers for 
segmentation, with no intra-observer variability. This automated 
segmentation tool automatically identifies skeleton structures 
and may contribute to computer-aided diagnostic methodolo-
gies. Financial support: This work is supported by the project 
LISBOA/NORTE-01-0247-FEDER-017685, from PORTUGAL2020.

EP-0011
Y-90 PET radiomics modeling analysis for response 
prediction within hours of radioembolization in liver 
cancer patients
L. Wei, J. Xu, C. Cui, I. El Naqa, Y. K. Dewaraja; University of 
Michigan, Ann Arbor, MI, UNITED STATES OF AMERICA.

Aim: Evaluate if lesion radiomics characteristics extracted 
from post-therapy Y-90 PET can predict lesion response in ra-
dioembolization of liver cancer patients. Robust tools for early 
outcome prediction can potentially be used to guide clinical 
decisions, for example, external beam radiotherapy boosting 
of lesions that may have a poor prognosis after Y-90. Methods: 
First, Y-90 PET/CT phantom studies were performed to establish 
the robustness of the different radiomics features. In 20 patients 
with primary and metastatic liver lesions, Y-90 PET/CT was per-
formed within few hours of radioembolization with glass micro-
spheres. Time-of-flight PET/CT reconstruction parameters were 
optimized based on Y-90 phantom studies and included 1 itera-
tion 21 subsets of OS-EM with resolution recovery. Seventy-two 
lesions were outlined on baseline CT or MRI by a radiologist 
and transformed to co-registered Y-90 PET/CT. Lesion specific 
categorization as responding (CR, PR) and non-responding (PD, 
SD) at 3 months follow-up was determined according to RECIST 
(available for all 72 lesions) criteria and mRECIST (available for 
31/72 lesions) criteria. PET images were input to an in-house 
developed (Matlab) radiomics toolbox, that runs as an exten-
sion on a commercial system, to extract 44 features (quantifying 
lesion first-order (global) and second-order (textures) histogram 
statistics). PET images with and without pre-processing of dy-
namic range correction with square-root transformation was 
evaluated. Radiomics model was based on multivariate logistic 
regression with shrinkage regularization (LASSO). Nested 5-folds 
cross-validation and bootstrapping were used for optimal pa-
rameter/feature selection and guarding against overfitting risks. 
The area under the receiver-operating characteristics curve 
(AUC) was used to analyze feature associations and assess ra-
diomics model predictive power. Results: Despite relative poor 
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quality of Y-90 PET compared to FDG-PET, repeated acquisitions 
and changes in reconstruction parameters demonstrated that 
most features are reproducible and robust (COV < 20% for 31/44 
features) in our phantom analysis. In patients, lesion specific re-
sponse rate as assessed by RECIST was 25% and mRECIST 41%. 
The radiomics features showed more stability post square-root 
transformation. The modified LASSO model identified three rel-
evant lesion radiomics features (global: [variance, skewness] and 
texture: [small zones emphasis]), with lesions presenting more 
heterogeneous PET uptake exposed to higher risk of failure. The 
resulting model achieved an AUC of 0.714 (95%CI: 0.705-0.723) 
with RECIST and 0.736 (95%CI: 0.730-0.742) with mRECIST on 
bootstrap resampling. Conclusion: Results demonstrate the 
potential of using radiomics, derived from PET within a couple 
of hours after radioembolization, for clinical prognosis. These 
encouraging results must be confirmed with larger datasets. 

EP-0012
The Potential for Quantitative SPECT of 223Ra - A Monte 
Carlo Study
J. Gustafsson1, P. Mínguez2; 1Department of Medical Radiation 
Physics, Clinical Sciences Lund, Lund University, Lund, SWEDEN, 
2Department of Medical Physics and Radiation Protection, 
Gurutzeta-Cruces University Hospital, Barakaldo, SPAIN.

Purpose: The aim of this study is to investigate the potential 
for and limitation of activity quantification of 223Ra using SPECT. 
Subjects and Methods: The SIMIND Monte Carlo program 
was used to simulate essentially noise-free gamma-camera 
projections (20 % energy window centred at 82 keV) using a 
MEGP collimator. Two sets of geometries were considered; one 
consisting of single spheres (0.6 mL to 120 mL) centrally in an 
elliptical phantom and one using an anthropomorphic com-
puter phantom (XCAT) with three inserted spheres (34 mL, 70 
mL and 100 mL). Sixty projections were simulated over a full 
rotation (128×128 matrices) and scaled to an acquisition time 
of 55 s per projection before Poisson-distributed noise was add-
ed. The spheres in the elliptical phantom were set to contain 
1 MBq of 223Ra (in equilibrium with its daughters) and 10 noise 
realisations were performed for each image. For the anthropo-
morphic phantom, the activity concentration was varied be-
tween 0.5 kBq/mL, 1 kBq/mL, 2 kBq/mL and 4 kBq/mL without 
activity in the background and with activity in the background 
(large intestine and skeleton, total activity 4.2 MBq in phantom), 
with 5 noise realisations each. Also the essentially noise-free 
projections were considered. Reconstruction was performed 
using OS-EM (40 iterations, 10 angles per subset) with compen-
sation for attenuation, scatter (ESSE) and collimator response 
(including septal penetration). The activity concentrations in 
the spheres were estimated for the various geometries using 
VOIs encompassing the whole spheres and compared with the 
activity concentrations defined in the simulation. Results: The 
recovery for spheres in an elliptical phantom was (mean±SD) 
0.90±0.01 for the 22 mL sphere and reached 0.96±0.02 for 120 
mL. For the background-free XCAT phantom, the recovery was 
0.71±0.07, 0.86±0.14 and 0.82±0.05 for 34 mL, 70 mL and 100 
mL, respectively, for an activity concentration of 0.5 kBq/mL. The 

corresponding numbers for 4 kBq/mL were 0.83±0.08, 0.88±0.03 
and 0.90±0.02. For noise-free projections, the recovery was con-
sistently higher with values of 0.90, 0.93 and 0.94. When add-
ing background, the recovery decreased further for the spheres 
with low activity concentration, being 0.66±0.24, 0.73±0.09 and 
0.76±0.06 for the concentration 0.5 kBq/mL, while for the high-
est concentration studied (4 kBq/mL) the results were almost 
equivalent with the no-background case. Conclusions: Estima-
tion of 223Ra concentration works well for high activity concen-
trations, but further development is needed for reliable activity 
estimation at lower activity concentrations with respect to both 
bias and repeatability.

EP-0013
Automated segmentation of [F-18]FET-PET/CT brain 
images: The impact of non-brain tissues
E. Yousefzadeh-Nowshahr1, K. Büsing2, P. Kletting1, A. J. Beer3, 
G. Glatting1; 1Medical Radiation Physics, Department of Nuclear 
Medicine, Ulm University, Ulm, GERMANY, 2Institute of Clinical 
Radiology and Nuclear Medicine, Medical Faculty Mannheim, 
Heidelberg University, Mannheim, GERMANY, 3Department of 
Nuclear Medicine, Ulm University, Ulm, GERMANY.

Aim: In most of the [F-18]fluoro-ethyl-L-tyrosine positron emis-
sion tomography (FET-PET) brain images, non-brain tissues 
such as skin have intensities overlapping with intensities of 
tumor tissues. Thus, for better delineation of the tumor, non-
brain tissues should be removed before segmentation. In our 
study, we compared automated segmentation results of FET-
PET brain images with and without non-brain tissues. Materi-
als and Methods: A mean activity of (186±7) MBq of [F-18]FET 
was injected intravenously into eight patients with brain tu-
mors. Dynamic [F-18]FET-PET measurements were performed 
for 45 min in list mode. To separate the brain from the comput-
ed tomography (CT) images, a method based on combining 
expectation/maximization segmentation and mathematical 
morphology was used. The resulting binary mask was then 
successfully aligned and multiplied by the PET images frame 
by frame to isolate the brain within the PET data. Both FET-PET 
images with and without non-brain tissues were segment-
ed using the k-means clustering algorithm. Because k-means 
needs to specify the number of clusters in advance, WB-index 
was utilized to determine the optimal number of clusters auto-
matically. Finally, the optimal number of clusters for 300 slices 
of 8 patients before and after brain extraction were evaluated 
and tested for significance with the McNemar’s test. A level of 
significance of p<0.05 was applied. Results: For the optimal 
number of clusters, a significant difference between the im-
ages with and without non-brain tissues was found (p=0.005). 
The WB-index suggested different optimal number of clusters 
for 167/300 slices and thus different time activity curves before 
and after brain extraction. In 107/167 slices the optimal number 
of clusters was decreased after removing the non-brain tissues. 
For the 133 slices with the same optimal number of clusters be-
fore and after removing the non-brain tissues, in nearly 100% of 
these cases, the partitioning of clusters and time activity curves 
differ. The calculation load was reduced by a factor of 0.3 to 0.5, 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S296

because after removing the non-brain tissues the number of 
voxels per slice was decreased. Conclusion: Segmentation of 
dynamic [F-18]FET-PET brain images is impacted by non-brain 
tissues. Differences in tumor delineation were found between 
images with and without non-brain tissues. Therefore, to obtain 
relevant and accurate segmentation results, brain extraction as 
a preprocessing step is desirable.

EP-0014
Proton treatment plan accuracy verification with off-line 
PET/CT on PMMA phantom
J. Zhang1, Y. Lu2, J. Zhang3, Y. Sheng2, R. Zhou1, J. Cheng4; 1Sichuan 
University College of Physical Science and Technology, Chengdu, 
CHINA, 2Department of Medical Physics, Shanghai Proton and 
Heavy Ion Center, Shanghai, CHINA, 3Department of Nuclear 
Medicine, Shanghai Proton and Heavy Ion Center, Shanghai, 
CHINA, 4Department of Nuclear Medicine, Shanghai Proton and 
Heavy Ion Center, Fudan University Cancer Hospital, Shanghai, 
CHINA.

Purpose: To verify the proton therapy accuracy, PET/CT image 
is usually used as an approach for supervising. In this research 
an accuracy evaluation process based on Monte Carlo is con-
structed. Treatment plan is simulated to generate a prediction 
PET image and compared with measurement PET on depth 
and lateral profile. The consistency of the treatment plan and 
execution will be evaluated by calculating the depth and lat-
eral position error. This comparing process will be constructed 
to evaluate the treatment accuracy in single beam irradiation. 
Method: Irradiation is operated on PMMA (C5H8O2) phantom, 
this phantom is a transparent and homogeneous cube with 
size 20*20*30cm3. There are 2 dose groups of 2Gy and 4Gy, 
each dose group have 7 dose depths from 5cm to 20cm step 
by 2.5cm, the radiation field is 5*5cm2. The irradiation time is 
1-2 minutes, cooling time after irradiation is set as 10 minutes, 
PET signal is acquired by Biograph mCT device from Siemens, 
the acquisition time is 30 minutes, and image reconstructed by 
2D-OSEM algorithm. Prediction and measurement PET distribu-
tion are compared on both depth and lateral profile. In depth 
profile position verifying, 272 points are sampled inside the radi-
ation field, each sample point can get a pair of PET-depth curve, 
find out the position of 50% maximum on curve distal fall off 
edge, and then comparing the position error of prediction and 
measurement PET. For all the sampling position error, the mean 
error and standard deviation can be calculated. In lateral pro-
file position verifying, scoring layers are set to different depth, 
on each layer there are two 50% contours for lateral profile, the 
position error of the contours can be sampled uniformly along 
the border of radiation field. Totally 66 points are sampled on a 
layer, and the mean position error of a layer is calculated. The 
location of scoring layers set start from 2.5cm depth, end at the 
dose central depth, step by 2.5cm. Average all the lateral error 
on all the scoring layers, then get a global lateral error for one 
irradiation case, Results: depth and lateral error for dose group 
of both 2Gy and 4Gy are no more than 1mm.Conclusion: The 
prediction PET distribution and measurement PET distribution 
have a depth error smaller than 1mm, and lateral error smaller 

than 1mm. The comparing method in this research can be used 
to evaluate accuracy of proton radiotherapy plan.

EP-0015
May Texture Parameters Derived from Baseline 
Fluorine-18 Methyl-Choline PET-CT Be Expression of 
Biological Features of Prostate Cancer?
D. Maccora1, V. Lanni2, C. Caldarella2, S. Annunziata1, D. Ripani1, A. 
Giordano1; 1Institute of Nuclear Medicine, Università Cattolica del 
S. Cuore “A. Gemelli”, Rome, ITALY, 2Nuclear Medicine Unit and PET-
CT Center, Fondazione Policlinico Universitario “A.Gemelli”, Rome, 
ITALY.

Introduction: Fluorine-18 methyl-choline (18F-Choline) PET-CT 
plays a central role in staging, restaging and monitoring treat-
ment in patients with prostate cancer (PC). The use of texture 
analysis in nuclear medicine may be promising in predicting 
tumor aggressiveness, response to treatment or disease-free 
survival in many neoplastic conditions. Aim of our study was 
to investigate the relationship between histopathology or lab-
oratory features of PC patients at the initial diagnosis and tex-
ture-analysis derived parameters at baseline 18F-Choline PET-CT. 
Subjects and Methods: A retrospective analysis was performed 
on a sample of 25 patients with PC who underwent 18F-Choline 
PET-CT for initial staging, exclusively before treatment, between 
June 2016 and February 2018. All included patients showed 
Gleason scores (GS) ≥6 at diagnosis; baseline prostate-specific 
antigen (PSA) values were collected from all patients. Patients 
were further divided into two groups according to GS≤7 (n=6, 
group 1) or GS>7 (n=19, group 2). Median PSA was 10.66 ng/
ml (range 7-174). Whole prostate volume was delineated by 
drawing a VOI using LifeX Software© (www.lifexsoft.org), tested 
for reliability, and then several PET parameters were extracted: 
intensity (SUVmean, SUVmax, SUVpeak) and advanced texture 
analysis (i.e. entropy, homogeneity, SRE, LRE, LGZE, HGZE) pa-
rameters. Results were correlated with patients’ GS and PSA. Re-
sults: Among all the intensity and textural features tested, three 
advanced texture parameters significantly differed between 
the two groups according to GS: Short-Zone EmphasisGLZLM (GL-
ZLM_SZE; p=0.037), Grey Level Non Uniformity for ZoneGLZLM 
(GLZLM_GLNUz; p=0.037) and Zone Length Non-UniformityGL-

ZLM (GLZLM_ZLNU; p=0.018). Particularly, median GLZLM_SZE 
was 0.62 [interquartile range (IQR) 0.59-0.69] for GS≤7 and 0.58 
(IQR 0.55-0.60) for GS>7; median GLZLM_GLNUz was 23.62 
(IQR 14.47-113.57) for GS≤7 and 9.54 (IQR 5.37-12.89) for GS>7; 
median GLZLM_ZLNU was 271.41 (IQR 76.38-476.84) for GS≤7 
and 46.30 (IQR 21.90-72.41) for GS>7. Those parameters tended 
to be lower when GS>7. Neither intensity nor texture indices 
were linearly correlated with PSA values. Conclusion: Although 
preliminary, our data suggest some texture parameters may be 
expression of the tumor differentiation grade according to the 
Gleason Scoring; conversely, conventional intensity parameters 
were not effective in depicting the tumor biology. Therefore, 
texture-analysis derived parameters may be more predictive 
than conventional intensity ones in stratifying PC aggressive-
ness. Further investigations are required to validate these results 
and to relate them with the tumor prognosis.
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EP-0016
Automatic Segmentation of Respiratory Gated PET
I. Murray, B. Rojas, A. Craig, G. Flux; Royal Marsden NHSFT, Sutton, 
UNITED KINGDOM.

Background: There is an ongoing interest in integrating 4D PET 
data into radiotherapy treatment planning. To date numerous 
techniques have been developed for segmenting 3D PET im-
ages. One approach to tumour delineation of 4D PET is to in-
dependently apply such a segmentation algorithm to each 3D 
frame in turn. Alternatively if it were assumed that that the size 
of the tumour is consistent across all phases of the respiratory 
cycle then it may be possible to make use of all data to inform 
the delineation process at each stage of the respiratory cycle. It 
was hypothesised that doing so would result in a more accurate 
delineation.The fuzzy logic adaptive Bayesian (FLAB) technique 
uses a statistical model of tumour and background voxel pop-
ulations to classify voxels appropriately [1]. The algorithm itera-
tively determines an underlying prior probability model of voxel 
classification, parameters characterising the distribution of vox-
el values for each classification, and ultimately the most likely 
classification of each voxel. Methods: The FLAB algorithm was 
extended to the case of 4D PET data. In brief, a volume of inter-
est (VOI) was manually defined to encompass the tumour and 
surrounding background on each frame. The VOI contents were 
registered to a common frame of reference. Within an iterative 
loop of the algorithm each individual 3D frame was treated as 
a subset of the full data. An underlying prior probability model 
applicable to all frames was updated after consideration of each 
frame. The algorithm was tested on images of a NEMA IQ phan-
tom filled with 50MBq 18F and mounted on a QUASAR respi-
ratory motion platform. Data were acquired for 5 minutes over 
a single bed position and reconstructed into 10 frames over 
the respiratory cycle. Segmentation was performed on spheres 
ranging from 17-37mm diameter using both 4D and 3D FLAB. 
Volume accuracy, sensitivity and positive predictive value were 
assessed. Results: The algorithm was developed and found to 
converge to a solution. Volume accuracy and sensitivity were 
in general greater for 4D FLAB in comparison to sequential ap-
plication of 3D FLAB but not significantly so. The positive pre-
dictive value of the segmentation was not improved. Conclu-
sion: An existing segmentation algorithm has been extended 
specifically to segment 4D PET data with no user interaction 
following an initial identification of the tumour. References: 
1.Hatt M et al. A fuzzy locally adaptive Bayesian segmentation 
approach for volume determination in PET. IEEE Trans Med Im-
aging. 2009;28:881-93.

EP-0017
Comparison of the reproducibility of two suitable validity 
indices for [F-18]FET-PET brain images
E. Yousefzadeh-Nowshahr1, B. Abualhaj2, K. Büsing3, P. Kletting1, 
A. J. Beer4, G. Glatting1,2; 1Medical Radiation Physics, Department 
of Nuclear Medicine, Ulm University, Ulm, GERMANY, 2Medical 
Radiation Physics/Radiation Protection, Medical Faculty 
Mannheim, Heidelberg University, Mannheim, GERMANY, 
3Institute of Clinical Radiology and Nuclear Medicine, Medical 

Faculty Mannheim, Heidelberg University, Mannheim, GERMANY, 
4Department of Nuclear Medicine, Ulm University, Ulm, GERMANY.

Aim: Clustering is widely used in automated medical image 
segmentation. The quality of clusters generated by a clustering 
algorithm is assessed with different cluster validity techniques. 
Therefore, several clustering validity indices have been pro-
posed. In this study, we compared I and WB indices, two indi-
ces suitable for [F-18]fluoro-ethyl-L-tyrosine positron emission 
tomography ([F-18]FET-PET), with regard to the ability of the in-
dices to reproduce the same clusters after removing one cluster 
from the data. Materials and Methods: The k-means clustering 
algorithm was applied to dynamic [F-18]FET-PET brain imag-
es of eight patients. Because the number of clusters must be 
predefined for the k-means algorithm, WB and I cluster validity 
indices were utilized to determine the optimal number of clus-
ters automatically. From the optimal clusters, one cluster was 
removed and k-means was applied for the remaining data to ex-
amine the ability of the indices to reproduce the same clusters 
after removing one cluster. Correct reproduction (successes) 
was defined based on 2 features: (1) production of the expected 
number of clusters, and (2) less than 1 % changed voxels per 
cluster after removing one cluster. Successes achieved by each 
index were investigated slice by slice for all patients. To compare 
two indices with regard to the chosen optimal number of clus-
ters, McNemar’s test (p<0.05) was used. Results: Median and 
ranges of suggested optimal number of the clusters for WB and 
I indices were 4 [3,6] and 3 [3,7] clusters, respectively. Although 
the optimal number of clusters given by both indices were the 
same for 242/400 slices, the results showed that there is a signifi-
cant difference between WB and I indices (p=0.017). In addition, 
by removing one cluster the success rates of WB were 77% and 
75% for features 1 and 2, respectively, while I index was success-
ful in 71% and 69% of cases with respect to the features 1 and 2. 
Conclusion: Significant differences in suggested optimal num-
ber of clusters were found between WB and I validity indices. WB 
index has a tendency to recommend higher number of clusters. 
Moreover, the success rates showed that the use of the WB in-
dex yields a higher reproducibility.

EP-0018
Radiomics based analysis of prostate cancer’s osseous 
tumour burden assessed by [18F]-PSMA-1007 and [68Ga]-
PSMA-11 PET/CT
R. Seifert1, F. Büther1, A. Bräuer1, M. Bögemann2, M. Schäfers1, K. 
Rahbar1; 1University Hospital Münster, Department of Nuclear 
Medicine, Münster, GERMANY, 2University Hospital Münster, 
Department of Urology, Münster, GERMANY.

Introduction: Prostate cancer is the most frequent cancer en-
tity in men and has a remarkably early tendency of spreading 
cells to other organs, especially bone and bone marrow. Up to 
70 % of patients undergoing prostatectomy surgery after diag-
nosis exhibit disseminated tumour cells in the bone marrow. To 
improve patients’ treatment regimes, there is an urgent clinical 
need to predate the detection of bone lesions, by revealing 
premetastatic patterns rather than just fully-grown metastases. 
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We regard premetastatic patterns as intraosseous aggregations 
of tumour cells, which are not revealed to the naked eye, but 
can potentially be detected by advanced image analysis meth-
ods. In the presenting study, we have developed a novel algo-
rithm capable of assessing intra osseous PSMA distribution. Ma-
terials and Methods: A total number of 52 PET CTs (25 patients 
scanned with [68Ga]-PSMA-11, 27 patients with [18F]-PSMA-1007) 
were retrospectively analysed. Nuclear medicine and radiology 
specialists performed a consensus reading, classifying the scans 
in two subgroups: one with bone lesions, the other one without 
serving as controls. The algorithm drives a bone mask from the 
CT images (i), applies it to the co-registered PET data excluding 
non-bone information (ii) and finally calculates conventional 
and radiomic parameters (iii) in an automated way. Radiom-
ic parameters are obtained using the Grey Level Occurrence 
Matrix (GLCM) and normalization steps coping for intra-indi-
vidual differences of tracer distribution, that are not cause by 
tumour formations. Results: Non-metastatic bone’s SUV did not 
significantly (p > 0.05) differ between [18F]-PSMA-1007 (mean-
SUV: 0.19) and [68Ga]-PSMA-11 (mean-SUV: 0.18). Bone SUV did 
not significantly differ between controls scanned with either 
[18F]-PSMA-1007 (mean-SUV: 0.16) or [68Ga]-PSMA-11 (mean-
SUV: 0.14). For [18F]-PSMA-1007, bone PSMA heterogeneity was 
significantly greater (p < 0.05) in the bone lesion group (mean: 
142.19), compared to controls (mean: 133.16). The same was 
true for [68Ga]-PSMA-11 (controls: 131.65, bone lesions: 148.55, 
p < 0.05). Controls’ bone heterogeneity was not significantly dif-
ferent (p > 0.05) between [18F]-PSMA-1007 and [68Ga]-PSMA-11. 
Conclusion: In this study we could demonstrate that [18F]-PS-
MA-1007 and [68Ga]-PSMA-11 PET-CT are equally suitable for 
the assessment of bone metastasis. Additionally we could show 
that intra osseous PSMA heterogeneity enables the detection 
of bone metastases. Moreover, PSMA heterogeneity is indepen-
dent of the tracer choice ([18F]-PSMA-1007 or [68Ga]-PSMA-11) 
and thereby potentially suitable for the detection of premeta-
static patterns, which still has to be evaluated.

EP-0019
Automating DICOM retrieve from PACS with free and 
open-source software
S. Kanoun1, Y. E Silva2, A. Vongsalat3, S. Jodogne4, F. Lambrechts5, 
A. Berriolo-Riedinger2, O. Caselles1, I. Tal6, I. Berry7, F. Courbon1; 
1Institut Claudius Regaud - IUCT Oncopole, Toulouse, FRANCE, 
2Centre Georges Francois Leclerc, Dijon, FRANCE, 3IUT Informatique, 
Toulouse, FRANCE, 4University Hospital (CHU) of Liege, Liege, 
BELGIUM, 5Osimis, Liege, BELGIUM, 6None, Haifa, ISRAEL, 7Centre 
Hospitalo-Universitaire de Toulouse, Toulouse, FRANCE.

Aim: To automatize the retrieve process of DICOM images to au-
tomatically download a large population of patients for research 
needs. Material and Methods: The free and open-source Ort-
hanc PACS software was used to handle query and retrieve op-
erations. A standalone application was developed in the JAVA 
language to drive the Orthanc server using its RESful API. The de-
veloped software handles: Definition of the list of patients: Each 
patient can be defined by providing one or multiple search attri-
butes (name, ID, accession number, study date, modality, study 

description). The software can provide the matching results in 
the PACS before starting the retrieve operation, to fine-tune the 
retrieve list. Definition of a series filter: For each study found, ad-
ditional series filters can be set to download only specific series 
(filter to retrieve or exclude some specific series description/
number or modality). Scheduling option to start the retrieve op-
eration during the night when the network bandwidth usage 
is lower. Report generation of the retrieve operation with sum-
mary of all retrieved elements (in the interface and/or in CSV). 
The full software is available for all operating system (Windows, 
MacOS or GNU/Linux) and published using the free and open-
source GPL license with step by step documentation, as part 
of project http://petctviewer.org/. Results: The Orthanc-server 
was installed and declared in the PACS by a physician with the 
help of the network manager of the hospital in Dijon (France), 
in just one afternoon, using the provided user manual. The de-
veloped plugin did not require any additional installation in the 
operating system. The testing operation was made by setting 
a patient list of 108patients (defined by the first letter of last 
name and first name and the study date). A series filter (using 
series description value) was used to download only PET and 
CT series (i.e. discarding secondary captures, dose reports...). The 
operation was scheduled to start at 10pm, outside of working 
hours. The automatic retrieve process successfully downloaded 
102 out of 108 patients. All downloaded patients were complete 
without any unwanted series. The 6 missing patients were due 
to erroneous input (wrong study date in the search parameter) 
or unattended series description: They were all retrieved with 
a second call with corrected input. Conclusion: This free and 
open-source tool allows the automatic mass retrieval of DICOM 
studies, hereby saving physicians and physicists from perform-
ing multiple manual query/retrieve.

EP-0020
Validation of GATE Monte Carlo simulations for Siemens 
PET/CT and PET/MR systems
H. Kertész, A. Renner, I. Rausch, T. Beyer, J. Cal-Gonzalez; Center for 
Medical Physics and Biomedical Engineering, Medical University of 
Vienna, Vienna, AUSTRIA.

Aim: The objective of this work is to validate a Monte Carlo (MC) 
simulation model for two commercially-available, whole-body 
PET systems. The MC models will be used in future to evaluate the 
performance of different image reconstruction methodologies 
at low acquired counts. Material and Methods: GATE (GEANT4 
Application for Tomographic Emission) was used as the MC 
toolkit for the modeling of the Siemens Biograph 64 TruePoint 
TrueView (TPTV) PET/CT and the Siemens Biograph mMR PET/
MR (mMR) systems. In both cases, we included detailed models 
of the detector electronics, system geometry and the physical 
processes involved in the data acquisition. The performance of 
both system models was validated following the NEMA (Nation-
al Electrical Manufacturers Association) NU 2-2012 protocol. We 
compared the simulation results with the measured values for 
sensitivity, count rate, and noise equivalent count rate (NECR). 
Results: The calculated (reference value from measurements) 
sensitivity for the mMR was 13.8 (15.0) kcps/MBq) and 14.4 (13.9) 
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kcps/MBq at the center of the field-of-view and at 10 cm radial 
offset, respecively. The NECR peak was 178 kcps @ 23.8 kBq/ml 
(184 kcps @ 23.0 kBq/ml) and the scatter fraction at the NECR 
peak was 38.5 (37.9) %. For the TPTV, the sensitivity was 8.0 (8.1) 
kcps/MBq and 7.9 (8.2) kcps/MBq at the centre of FOV and at 
10 cm radial offset, respectively. The NECR peak was 151 kcps 
@ 27 kBq/ml (161 kcps @ 31 kBq/ml) and the scatter fraction at 
the NECR peak was 24.8 (32.5) %. Conclusion: Both PET/CT and 
PET/MRI models showed a good accordance (< 10 %) with the 
measured reference values. The application of these models for 
the evaluation of different image reconstruction algorithms in 
simulated numerical phantoms is work in progress. Acknowl-
edgments: The financial support of the Austrian FWF Project 
I3451-N32 is gratefully acknowledged.

EP-0021
Automating de-identification and sharing DICOMs with a 
free and open-source software
A. Vongsalat1, S. Kanoun2, A. Berriolo-Riedinger3, O. Humbert4, 
S. Jodogne5, F. Lambrechts6, D. Vallot2, P. Pascal7, I. Tal8, I. Berry7, F. 
Courbon2; 1IUT Informatique, Toulouse, FRANCE, 2Institut Claudius 
Regaud - IUCT Oncopole, Toulouse, FRANCE, 3Centre Georges 
Francois Leclerc, Dijon, FRANCE, 4Centre Antoine Lacassagne, 
Nice, FRANCE, 5University Hospital (CHU) of Liege, Liege, BELGIUM, 
6Osimis, Liege, BELGIUM, 7Centre Hospitalo-Universitaire de 
Toulouse, Toulouse, FRANCE, 8None, Haifa, ISRAEL.

Aim: To build a free and open-source software to automate 
the mass de-identification of datasets of patients, taking into 
account the specificities of PET/CT. Material and Methods: 
The free and open-source Orthanc PACS software was used to 
handle DICOM network communications and to de-identify pa-
tients/studies and series following the NEMA 2017c guideline 
with fine-tunable options through the RESTful API of Orthanc. 
A standalone application was developed in the JAVA language 
to drive the Orthanc server using its RESTful API to de-identify 
DICOM files respecting constraints of PET images, as part of proj-
ect http://petctviewer.org/. The developed software handles: 
Single or batch de-identification of studies. Manual or automat-
ic definition of de-identified names and/or IDs. De-identification 
profile adapted to PET series (retaining patient’s weight, height, 
acquisition time, injection time, injected dose) or following the 
full NEMA guideline (for CT, MRI…). Recognition and automatic 
removal of secondary capture images (to avoid patient identi-
fication hardprinted in the pixels of some image). Local down-
load of de-identified studies (ZIP) and remote sharing service 
with FTP, SFTP or WebDAV protocol. Report generation about 
the de-identification process (retracing original identity and 
de-identified key). Results: The Orthanc server was installed and 
declared in the PACS by a physician with the help of the network 
manager of the hospital in Dijon (France), in just one afternoon, 
using the provided user manual. The de-identification software 
is provided as a standalone executable tool with no installation 
requirement. The anonymization feature was successfully tested 
with up to 80 PET/CT studies in a single anonymization proce-
dure. De-identified patients were sent to a third center (located 
in Nice) using a private ownCloud server (WebDAV protocol) 

from the same anonymization software. All de-identified studies 
were successfully read (preserving SUV values), both on com-
mercial and on open-source workstations. Conclusion: A free 
and open-source software is available for mass DICOM de-iden-
tification and sharing of PET/CT images. This package is provid-
ed as part of the free and open source PET/CT viewer project 
(http://petctviewer.org/)

EP-0022
41% of SUVmax threshold is highly reproducible even if 
obtained with different software for PET/CT segmentation
F. Bergesio1, A. De Maggi1, L. Guerra2, S. Chauvie1; 1S. Croce e Carle 
Hospital, Medical Physics Unit, Cuneo, ITALY, 2S. Gerardo Hospital, 
Nuclear Medicine Department, Monza, ITALY.

Purpose/introduction: The aim of this work was to compare 
the variability in measuring the Metabolic Tumour Volume 
(MTV) of known lesions obtained with 4 different software (SW) 
for PET segmentation. Subjects & Methods: MTV of 24 known 
lesions were analysed by the same imaging expert with 4 SW: 
Rover (ABX GmbH), LifeX (Universite Paris-Saclay), Fiji (petct-
viewer.org) and MIM (MIM software Inc.) For each lesion three 
different segmentation algorithm were used: 41% of SUVmax 
(PER), 2.5 SUV (FIX) and the proprietary segmentation algorithm 
(PSA). Each MTV was normalised to the average of the four SW 
and is reported as mean±standard deviation and range. Re-
sults: MTV for PER were: ROVER (0.99±0.04, range: 0.90-1.05); 
LifeX (0.99±0.03, range: 0.93-1.06); Fiji (1.02±0.04, range: 0.93-
1.14); MIM (1.00±0.03, range: 0.92-1.06). MTV for FIX were: ROVER 
(1.15±0.38, range: 0.66-2.30); LifeX (0.92±0.21, range: 0.35-1.40); 
Fiji (0.93±0.27, range: 0.26-1.40); MIM (1.00±0.33, range: 0.22-
2.23). MTV for PSA were: ROVER (Adaptive Threshold) (0.74±0.14, 
range: 0.30-0.98); LifeX (NESTLE Algorithm) (0.93±0.21, range: 
0.34-1.30); MIM (Gradient Threshold): (1.33±0.31, range: 0.90-
2.23).The mean, median, standard deviation e range of all MTV, 
expressed in cc, were (61.67±82.64, median: 20.26 range: 4.76-
291.61), (145.97±174.26, median: 72.12 range: 6.24-719.10) and 
(73.10±91.59, median: 28.57 range: 5.21-325.18) for PER, FIX and 
PSA respectively. Discussion/Conclusion: PER is a robust and 
reproducible procedure to evaluate the MTV of PET-CT lesion 
even if using different software with variability below 10%. 
The FIX showed a high variability related to the positioning 
and shape of the initial VOI used for segmentation. The PSA 
showed a great variability related to the different segmenta-
tion algorithm emphasising the fact that different PSA are not 
inter-changeable. MTV measured with PER are systematically 
lower than with FIX.

EP-0023
A new denoised deconvolution analysis in 99mTc Mag3 
renography
M. Destine1,2, A. Seret1; 1ULiège,GIGA-CRC In vivo Imaging, Liège, 
BELGIUM, 2CHU UCL Namur Ste Elisabeth, Namur, BELGIUM.

Aim: To obtain the relative kidney uptake and renal transit times 
thanks to a new deconvolution process of noisy renal time ac-
tivity curves. Material and Methods: The method relies on a 
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previous work of fitting and filtering noisy renogram curves with 
Legendre polynomials (LP). The mathematical background con-
sists of a convolution of a LP matrix of unknow coefficients with 
a measured input function (IF). IF was obtained using a region 
of interest drawn over the heart or the distal aorta near the iliac 
bifurcation. The deconvolution operation gave the transit curve 
(TC). After trimming, a plateau was determined at the initial part 
of the TC curve to obtain the relative renal uptake information. 
Minimum (MinTT), maximum (MaxTT) and mean (MTT) transit 
times were also computed. We used a renal database (http://
www.dynamicrenalstudy.org) which contains Monte-Carlo (MC) 
simulated studies and real patients’ data. The MC studies pro-
vided Gold Standard with different levels of injected activity, re-
nal clearance and noise in the anterior and posterior views. The 
new method was compared to the conventional matrix meth-
od implemented in a commercial software (Hermes) and to the 
Fourier deconvolution after preprocessing the IF and the renal 
curves with the Legendre method mentioned above. Results: 
A perfect agreement, demonstrating the correct removal of the 
vascular contribution, was observed between the measure of 
the uptake and its ground-truth values for the MC gold stan-
dard datasets. In particular an excellent stability with respect to 
the level of noise in the images was observed for the Legendre 
method. For the rest of the studies (comprising MC and patient 
data), slope (R2) of the linear regression between the new meth-
od and Hermes output was for example: 0.82 (0.96) for uptake, 
and 0.71 (0.72) for MTT. Furthermore Mean (SD) for the Bland-Al-
tman analysis was: -0.15 (0.51) for the MTT. Similar results were 
observed for the Fourier deconvolution after preprocessing of 
the curves with the Legendre method versus the matrix meth-
od in Hermes. Conclusion: The Legendre deconvolution meth-
od directly provides smooth renal transit curves and therefore 
facilitates the computation of the transit and uptake parameters 
that reveal much less sensitive to noise in the data compared to 
the usual matrix deconvolution. Furthermore, the analysis can 
be applied regionally on kidney.

EP-02 e-Poster Area

Physics: Neurology - Data Analysis & Quantification

EP-0024
Error propagation properties of 5 partial volume 
correction algorithms for [18F]THK5351 PET imaging
S. Oyama1, M. Shidahara1,2, B. A. Thomas3, K. Matsubara4, M. 
Ibaraki4, S. Watanuki1, H. Watabe5, M. Tashiro1; 1Division of 
Cyclotron Nuclear Medicine, Cyclotron and Radioisotope Center, 
Tohoku University, Sendai, JAPAN, 2Division of Applied Quantum 
Medical Engineering, Department of Quantum Science and 
Energy Engineering, Graduate School of Engineering, Tohoku 
University, Sendai, JAPAN, 3Institute of Nuclear Medicine, University 
College London, London, UNITED KINGDOM, 4Department of 
Radiology and Nuclear Medicine, Research Institute for Brain and 
Blood Vessels-Akita, Akita, JAPAN, 5Division of Radiation Protection 
and Safety Control, Cyclotron and Radioisotope Center, Sendai, 
JAPAN.

Aim: Partial volume correction (PVC) improves the quantifica-
tion of brain PET images in ideal situations. Error propagation 
(EP), however, while often seen in clinical situations, have not 
been fully investigated. Therefore, we evaluated EP properties 
(EPPs) of 5 PVCs such as Müller-Gärtner (MG), Labbé (LABBE), 
Geometric transfer matrix (GTM), Regional voxel-based (RBV) 
and Iterative Yang (IY). Materials and Methods: Simulated PET 
images of [18F]THK5351 were generated based on anatomical 
and binding data from real MRI and PET images of a healthy 
control (HC) and an Alzheimer’s disease (AD) patient. Two simu-
lated PET images (HC and AD) of 7.0 mm FWHM resolution were 
reconstructed with FBP3D. To evaluate EP due to mismatches of 
PVC-conditions, errors in FWHM, registration and segmentation 
of prior anatomical data were included into the PVC process-
ing. FWHM and registration errors between PET and anatomi-
cal images in the axial, and segmentation-error of hippocam-
pal volume for only HC were set from 4.0 to 8.0 mm, -7.3 to 7.3 
mm, and -50.0% to 70.0%, respectively. For all error conditions 
and PVCs, the percent difference (%diff ) of PVC-corrected SUVR 
against the true (PVC-SUVR) were calculated in hippocampus, 
whose % diff of uncorrected SUVR (AD) against the true was 
-53.5%, parahippocampal gyrus, and cortices structures such 
as temporal, occipital and parietal regions. Finally, these EPPs 
were compared across PVCs and regions. Results: In case of 1 
mm underestimation of FWHM (6.0 mm), %diff of hippocam-
pal PVC-SUVR (AD) in all PVCs were less than -9.4%, and %diff 
of parahippocampal PVC-SUVR (AD) in MG was the worst per-
forming PVC technique across all regions. %diff of PVC-SUVR 
in GTM was similar to those in RBV and IY for all conditions of 
FWHM error and subjects. For -2.4 mm global shift, %diff of hip-
pocampal PVC-SUVR (AD) by MG, LABBE, GTM, RBV and IY were 
-20.2%, -19.6%, -28.7%, -29.3% and -29.7%, respectively. Even 
though registration error was small, the error caused large %diff 
of PVC-SUVRs in all conditions and PVCs. For all PVCs, segmenta-
tion error also influenced hippocampal PVC-SUVRs but had little 
effect on other regions. In case of -30.0% segmentation-error, 
%diff of hippocampal PVC-SUVR by MG, LABBE, GTM, RBV and 
IY were 9.1%, 11.7%, 10.2%, 10.2% and 10.2%. Conclusion: The 
results suggest PVC is so sensitive that even minor errors (esp. in 
segmentation and registration) may greatly affect SUVR, and we 
should be careful with image processing when performing PVC 
on clinical brain PET images.

EP-0025
Parent fraction estimation methods for improved dynamic 
[11C]PiB PET quantification
M. K. Stam, S. Golla, M. Yaqub, N. Tolboom, B. N. van Berckel, A. A. 
Lammertsma, R. Boellaard; VUmc, Amsterdam, NETHERLANDS.

Aim: Reliable estimation of the metabolite corrected plasma 
input function is required for accurate quantification using 
tracer kinetic modelling. However, due to fast metabolism of 
[11C]-Pitsburgh-Compound-B([11C]PiB), estimation of the parent 
fraction is challenging. The aim of this study was to evaluate the 
performance of different approaches for estimating the parent 
fractions. Materials and Methods: Seventeen [11C]PiB scans, 
including test-retest scans (n=6; 2 Alzheimer’s disease patients 
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and 4 healthy controls) were studied. Ninety minutes dynamic 
[11C]PiB scans were acquired with continuous arterial sampling. 
In addition, for each scan 3 to 7 manual samples were available 
at various times. Metabolite corrected plasma input functions 
were derived using parent fractions obtained by several differ-
ent strategies (using data from the 17 PET scans):-(1) measured 
parent fractions(MP); (2) a population approach taking one av-
erage parent fractions for each time point(POP); (3) by fitting all 
subject’s measured data by a double exponential as function of 
time for each patient; (4) parent fractions described as function 
of the plasma/blood ratio for each patient(PBP) and (5,6,7) us-
ing approaches 2, 3 and 4, but for morning and afternoon scans 
(time specific approaches) separately. The latter analyses were 
performed, as a difference in [11C]PiB parent fractions was seen 
depending on time of scanning. Volume of distribution(VT) was 
estimated for each input function by fitting the data using a 
reversible two tissue compartmental model with fitted blood 
volume fraction(2T4k_VB). To evaluate the performance of each 
input function, test-retest reliability(TRT) of estimated VT was 
calculated for the 6 test-retest scans. Fit accuracy was evaluated 
using unbiased Akaike Information Criterion(AICc). Results: Av-
erage TRT (±SD) of VT for individually measured parent fractions 
was -7.7±10.9%. TRT for other implementations ranged from 
1.66±8.97% when using POP to 37.2±31.5% for time specific 
PBP. Best performing approaches were MP (r2=0.75, slope=0.75, 
intercept=1.68 between test and retest VT) and POP (r2=0.82, 
slope=0.71, intercept=1.47 between test and retest VT). VT de-
rived from input functions using MP versus POP had a good 
correspondence but low correlation (r2=0.67, slope=1.00, in-
tercept=0.37). Differences in AICc were negligible. Conclusion: 
Population average estimates may be used as a surrogate for 
measured parent fractions. Plasma-to-blood ratio based ap-
proaches did not provide reliable parent fraction estimates. 
Methods specific to time of scanning did not provide better TRT 
than POP implementation. This suggests that differences ob-
served in the parent fractions with respect to time of scanning 
could be due to uncertainty or bias in the measurements.

EP-0026
Automated Striatal Analysis of 18F-DOPA PET images of 
patients with suspected Parkinson’s Disease
R. Fahmi1, G. Platsch2, A. Schiazza3, M. Koulibaly3, S. Zuehlsdorff1, 
J. Darcourt3; 1Siemens Medical Solutions, USA, Inc.,, Knoxville, 
TN, UNITED STATES OF AMERICA, 2Siemens Medical Solutions,, 
Erlangen, GERMANY, 3Centre Antoine Lacassagne, Nice, FRANCE.

Purpose: 6-[18F]fluoro-L-DOPA (FDOPA) is a positron-emis-
sion-tomography (PET) tracer used to assess the presynaptic 
dopaminergic function in patients with Parkinson’s disease (PD) 
and in differential diagnosis of PD with essential tremor and oth-
er Parkinsonian syndromes. We have developed an automated 
striatal analysis application for FDOPA images and built a data-
base of quantitative reference values for reliable and meaningful 
quantification of FDOPA data. Methods: First, a standard FDO-
PA template in the Montreal-Neurological-Institute (MNI) space 
was generated using 30 FDOPA datasets with a range of striatal 
uptake. Then, striatal volumes-of-interest (VOIs) were created on 

each side of the brain (caudate, anterior and posterior putamen) 
by smoothing and slightly enlarging the corresponding stan-
dard automated anatomical labeling (AAL) volumes to ensure 
complete enclosure of anatomical structures independent of 
residual interpatient variability after stereotactic normalization. 
Given a new exam, the PET-FDOPA image is first registered us-
ing a 12-parameter affine transform with the standard template 
followed by automatic-placement of striatal and reference VOIs 
on the registered PET image. Manual adjustments of VOIs’ posi-
tions are allowed to minimize any residual misalignments with 
standard template. Regional Distribution-Volume-Ratios (DVRs) 
using a predefined occipital lobe region in MNI space as refer-
ence region, putamen-to-caudate ratios, and asymmetry values 
are automatically computed on each VOI. Note that regional 
mean values are computed using only the 75% of brightest vox-
els within each striatal VOI. A semi-quantitative slab view is also 
generated and displayed for optimized visual interpretation. 
This pipeline was used to create a database of quantitative ref-
erence values using 45 PET/CT datasets of patients with normal 
FDOPA scans and with no evidence of Parkinsonian neurode-
generation (at baseline and at 18month+ follow-up). We validat-
ed the generated database through classification of 23 negative 
and 11 positive FDOPA cases, using one quantitative parameter 
at a time. A scan is classified as positive if the measured parame-
ter is 2 standard-deviations below corresponding reference val-
ue. Results: Optimal classification accuracy (CA) using Youden 
index, and area under receiver-operating-characteristic curve 
(AUC) were: caudate (CA=73.5%, AUC=0.87), putamen (94.1%, 
0.96), striatum (91.2%, 0.94), anterior-putamen (91.2%, 0.94), 
posterior-putamen (88.2%, 0.96), putamen-to-caudate ratio 
(91.2%, 0.97), caudate-asymmetry (58.8%, 0.73), putamen-asym-
metry (79.4%, 0.61), striatum-asymmetry (61.8%, 0.73). Conclu-
sion: We developed a software solution for analysis of FDOPA 
striatal uptake and used it to build a database of quantitative 
reference values. Measured values from new subjects are auto-
matically computed and compared to corresponding normal 
ranges. Further studies are needed to determine its added value 
to visual read.

EP-0027
Influence of [18F]LBT-999 molar activity on DAT occupancy, 
a comparison between rodents and human subjects
C. Malherbe1,2, S. Chalon1, J. Vercouillie1,3, G. Chicheri1, J. B. Deloye4, 
V. Gissot3, S. Serriere1, C. Tauber1, L. Galineau1, M. J. Santiago-
Ribeiro1,3,5, D. Guilloteau1,3,6, N. Arlicot1,2,3; 1UMR 1253, iBrain, 
Université de Tours, Inserm, Tours, FRANCE, 2CHRU de Tours, Unité 
de Radiopharmacie, Tours, FRANCE, 3INSERM CIC 1415, University 
Hospital, Tours, FRANCE, 4Laboratories Cyclopharma, Saint-
Beauzire, FRANCE, 5CHRU de Tours, Service de Médecine Nucléaire 
in vivo, Tours, FRANCE, 6CHRU de Tours, Service de Médecine 
Nucléaire in vitro, Tours, FRANCE.

Introduction: [18F]LBT-999 is a new high affinity Positron Emis-
sion Tomography (PET) radiopharmaceutical targeting dopa-
mine transporters (DAT) with a promising potential in Parkinson 
disease or Lewy body dementia. Molar Activity (MA), directly 
impacts the Injected Mass (IM) of radiotracer, and is therefore 
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critical for target occupancy, particularly for PET neuroimaging 
studies. With this work, we evaluated the influence of [18F]LBT-
999 MA, on its non-displaceable Binding Potential (BPND) to DAT, 
in both rodents and human subjects. Material and Method: 
This work was conducted on 8 healthy human volunteers (3 
men, 5 women; 53-80y; 80.0±14.2kg) and 20 male Wistar rats 
(336.2±35.9g). [18F]LBT-999 was administered intravenously 
and PET dynamic measurements of BP in the striatum, differ-
entiating caudate (BPc) and putamen (BPp) in humans, were 
completed. The correlation between BP and both MA and IM 
was explored within each species with a nonparametric Spear-
man test. Significance was set at p<0.05. Results: No signifi-
cant difference in MA of [18F]LBT-999 was found between the 
clinical (63.8±73.7GBq/µmol) and preclinical (41.5±22.3GBq/
µmol) explorations (p=0.78, Mann-Whitney test). In rats, a sig-
nificant positive correlation between BP (4.4±0.9) and MA was 
found (r=0.48,p=0.03), whereas a negative correlation between 
BP and IM (0.4±0.1) was close to the threshold of significance 
(r=-0.39,p=0.08). In human subjects, IM of [18F]LBT-999 was 
6.7±9.13µg. BP values were 6.3±1.07 for BPc and 6.75±1.09 for 
BPp. No correlation was statistically significant between either of 
these parameters: BPc/MA, BPp/MA, BPc/IM and BPp/IM showed 
Spearman coefficients and p-values of r=0.29/p=0.5, r=-0.14/
p=0.75, r=-0.19/p=0.66 and r=0.24/p=0.58, respectively. Discus-
sion and Conclusion: The present study suggests an impact of 
the MA value of [18F]LBT-999 on its BPND in the striatum of rats. 
The higher the MA is, the more [18F]LBT-999 uptake on its target 
increases. In contrast, even if the knowledge and the control of 
MA and IM are required for precise quantification of DAT occu-
pancy, their values don’t appear critical in human exploration. 
This discrepancy may be related to the fact that small animals 
are injected with a higher quantity of [18F]LBT-999, compared to 
their weight (IM/subject’s weight is 15 times higher in rats than 
in human), affecting DAT binding sites availability. Knowledge 
and careful monitoring of [18F]LBT-999 MA will be required to 
accurately quantify DAT expression in vivo within preclinical 
neuroimaging PET studies. Acknowledgments: This study was 
supported by the French National Agency for Research (‘‘Inves-
tissements d’Avenir’’ no. ANR-11-LABX-0018-01), IRON and by 
Cyclopharma Laboratories.

EP-0028
Impact of the reconstruction method in the localization of 
the seizure onset by SISCOM in drug-resistant epilepsy
A. Ripoll-Batlló1, J. Sala-Padró2, G. Reynés-Llompart1,3, J. Mora3, 
P. Saldaña1, M. Falip2, C. Picón1, C. Gámez-Cenzano3; 1Medical 
Physics Department, Institut Català d’Oncologia, L’Hospitalet de 
Llobregat, SPAIN, 2Epilepsy Unit, Neurological Service, Hospital 
Universitari de Bellvitge IDIBELL, L’Hospitalet de Llobregat, SPAIN, 
3Nuclear Medicine Department-PET Unit, IDI. Hospital Universitari 
de Bellvitge. IDIBELL, L’Hospitalet de Llobregat, SPAIN.

Aim: The goal of neuroimaging in epilepsy is to localize the re-
gion of seizure onset. Ictal-interictal subtraction SPECT with MRI 
co-registration (SISCOM) has proven to be a valuable tool in lo-
calizing the epileptogenic focus. However, there is still a lack of 
standardization regarding SPECT images processing. The aim of 

this study is to determine the clinical impact of different SPECT 
reconstruction parameters in this patient group. Methods: We 
retrospectively studied 15 cases (6 male, median age 37±10 
years). Each patient underwent an ictal and interictal SPECT, 
MRI, video-EEG and PET. SPECT images were acquired using a 
Philips Skylight SPECT/CT (Philips). Ictal injection of the radio-
pharmaceutical (74 MBq of 99mTc-HMPAO) was done manual-
ly in the first 25 seconds from the beginning of the epileptic 
seizure. Data was processed using 12 standard reconstructions: 
filtered Back-Projection method (FBP) with a butterworth filter 
of power 6 and cutoff frequency 0.35 (BF6,0.35); OSEM with 2 
iterations, 10 subsets (OSEM2,10) using BF6,0.5 or BF10,0.5; 
OSEM6,8 using BF6,0.5 or BF10,0.5; and OSEM8,16 with BF10,0.3. 
All data was reconstructed with and without Chang’s attenua-
tion correction (AC). Ictal and interictal co-registrations with MRI 
were performed using SPM12 and the subtraction using our 
in-house software (with python 3.6). SISCOM visual analysis was 
performed with a z-score threshold of 2. Additionally, z-scores 
were computed for each anatomical region from the AAL atlas. 
A blind review of each image was performed by an experienced 
neurologist. SISCOM localization was compared with the hy-
pothesis of seizure onset obtained using the other techniques, 
and whenever possible, to the post-surgical evolution. Addition-
ally, the physician selected the most visually appealing recon-
struction in each case, based on lesion conspicuity and back-
ground noise. Results: OSEM2,10 AC with BF10,0.5 or BF6,05 or 
OSEM6,8 BF6,0.5 presented the most concordant results in 83% 
of the patients. OSEM8,16 BF10,0.3 only presented concordant 
results in 25% cases and FBP BF6,0.35 only in 44% cases. Chang 
AC improve the mean concordance of all reconstructions (73% 
vs 64%). OSEM2,10 AC BF6,0.5 was selected as the most visually 
appealing reconstruction in 85% cases. The use of AC reduces 
the z-score maximums (mean value 5.2 vs 4.7). Differences up to 
19% were found in the variations of maximum z-scores per pa-
tient. Conclusions: Reconstruction parameters play an import-
ant role in the correct localization of the epileptogenic focus. 
According to our results, standardization is necessary to find the 
parameters that more precisely locate the epileptogenic focus.

EP-0029
Quantification Methods for Evaluating [11C]PIB PET in 
Cognitively Healthy Adults
A. Marques da Silva1,2, G. S. Souza1, P. N. Schuck1, M. A. Andrade1, 
C. S. Matushita2, L. M. Hartmann2, W. V. Borelli2, J. Costa da Costa2,1; 
1PUCRS, Porto Alegre, BRAZIL, 2Brain Institute of Rio Grande do Sul 
(BraIns), Porto Alegre, BRAZIL.

Introduction: [11C]PiB is a positron emission tomography (PET) 
tracer for measuring beta-amyloid (Aβ) plaques deposit, related 
to cognitive decline in both healthy aging and neurodegener-
ative disease. It may help researchers examine aging, disease, 
and pathology in living human brains. It is critical to quantify 
Aβ burden accurately and robustly to further our understanding 
of disease mechanisms, to develop early diagnostic techniques, 
and to identify suitable indicators for treatment monitoring 
and efficacy evaluation. Aim: To compare absolute and relative 
quantification methods for evaluating dynamic and static brain 
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[11C]PIB PET images in cognitively healthy subjects. Methods: 
Dynamic [11C]PiB PET images were acquired in 3D mode for 90 
minutes following injection (38 frames: 4×15s, 8×30s, 9×1min, 
2×3min, 14×5min) using a PET/CT scanner (Discovery 600, GE 
Healthcare). Static PET images consisted of the average from 50-
70min acquisition. The area under the time-activity curves (TAC), 
binding potential (BP), distribution volume ratio (DVR), standard 
uptake value (SUV) and ratio SUV (SUVR), of hippocampus/para-
hippocampal gyrus (HYP), fusiform gyrus (FUS), calcarine (CAL), 
amygdala (AMY) and cerebellum (CER) were calculated. BP and 
DVR were generated using SRTM and Logan reference analysis, 
respectively, with cerebellar cortex as reference. Two groups of 
cognitively healthy subjects, separated by 2 decades, evaluated 
using Mini-Mental State Examination (MMSE), were studied: G50 
(n=9; 52-64 years; MMSE = 29-30) and G80 (n=3; 80-91 years; 
MMSE = 27-28). Data extraction used AAL-merged atlas and 
kinetic analysis were done with PMOD software package (ver-
sion 3.8) using the full set of dynamic data (0 to 90 min after 
injection). For statistical analysis, the Spearman correlation and 
non-parametric Mann Whitney test were used in SPSS package. 
Results: No statistically significant was found between groups 
in all regions (all p > 0.05) for SUV, SUVR and AUC. However, 
mean TAC for younger healthy subjects (TACG50) was significant-
ly different from elders (TACG80) in all regions. Uptake was signifi-
cantly lower in G80 than in G50, mainly in the first 20min after 
injection. Significant differences between groups were found in 
HYP and AMY, for both BP and DVR. In FUS, a significant differ-
ence between the groups was found for DVR. However, analy-
ses of the healthy group differences in [11C]PiB uptake behavior 
should be interpreted as exploratory, given our limited sample 
size. Conclusion: Concluding, dynamic quantitative analysis of 
[11C]PiB PET are more sensitive for age differences in cognitively 
healthy subjects. Further investigation is ongoing to evaluate 
this technique in a larger cognitively healthy population.

EP-0030
Amyloid Image Quantification - To Quant or not to Quant?
S. Curry, N. H. Patel, D. Fakhry-Darian, S. R. Khan, T. Barwick, W. 
Svensson, S. Khan, K. S. Nijran, Z. Win; Imperial College Healthcare 
NHS Trust, London, UNITED KINGDOM.

Introduction: This project evaluates 18F-florbetapir (Amyvid) 
data in 225 patients evaluated for Alzheimer’s disease. Patient 
classification is based on pathological levels of beta-amyloid and 
is assessed visually using a binary read. Software tools provide 
support to clinical interpretation. Syngo.VIA Amyloid Plaque and 
Hermes BRASS allow quantitative assessment of beta-amyloid 
PET brain scans. Both produce a relative SUV for 6 regions to 
cerebellum. To aid reporting, scans were classified into type A 
(with typical features) or non-type A (with atypical features) for 
both positive and negative scans according to imaging charac-
teristics. Methodology: For the first 100 studies, Kappa score (κ) 
was used to assess agreement between reviewers, reviewer vs. 
final clinical report, final clinical report vs. BRASS. The FRP and 
FNR were calculated to assess accuracy of BRASS in support-
ing clinical reads. All 225 patients were then loaded into BRASS 
and Syngo.VIA. The quantitative results were compared against 

the final clinical report. Results and Discussion: Good agree-
ment (κ > 0.6) was observed for all data (n=100), with very good 
agreement for typical/Type A scans (n=79), κ > 0.8, and a wide 
range for atypical/Non-Type A scans (n=21), -0.1 ≤ κ ≤ 0.9. For 
Type A scans, ROC analysis showed FPR = 2-10%. The standard 
statistical based scoring using BRASS criterion of z≥2 in ROI≥2 
(TPR=97%, FPR=20%) or SUVr mean =1.18 (TPR=97%, FPR=12%) 
are suitable cut-offs to support reporting of type A scans by 
trained readers. For 225 patients, the sensitivity and specificity 
for type A (n=182) scans using Hermes and a threshold based 
criteria of SUVr mean =1.18 was 98.8% and 91.0% respectively. 
For Syngo.VIA Amyloid Plaque these were 96.3% and 92%. Both 
Hermes BRASS and Syngo.VIA performed well for typical scans. 
The sensitivity and specificity for non-type A (n=43) scans using 
Hermes was 83% and 47%, and using Syngo.VIA Amyloid Plaque 
was 79% and 58% respectively, suggesting that for these scans 
further support is necessary to assist reporting. Conclusion: 
Both Hermes and Syngo.VIA perform well for amyloid scans with 
typical features and can be used to support visual evaluation. 
However, they do not perform as well in atypical-non-Type A 
scans, which should be recognised and acknowledged visually, 
and quantification applied with caution. Regional based SUVr 
cut-offs with ROC analysis need to be derived once a sufficient 
sample (at least 84 non-type A patients) is available to reduce 
FPR, increase TPR, increase reader confidence, improve agree-
ment of atypical scan reporting.

EP-0031
Blood Flow Dependence of Early [11C]PE2I and [18F]FE-
PE2I PET SUVR Measurements Used In the Differential 
Diagnosis of Parkinsonian Disorders
M. Jonasson1, G. Langaas2, L. Appel1, T. Danfors1, P. Fazio3, M. 
Lubberink1, A. Varrone3; 1Uppsala University Hospital, Uppsala, 
SWEDEN, 2Uppsala University, Uppsala, SWEDEN, 3Karolinska 
Institutet, Stockholm, SWEDEN.

Introduction: [11C]PE2I and [18F]FE-PE2I are PET ligands with 
high affinity and selectivity for the dopamine transporter (DAT). 
Decreased DAT availability is associated with various neurolog-
ical disorders such as Parkinson’s disease and an 80-100 min 
dynamic scan with either tracer, giving both binding potential 
(BPND) as a measure of DAT availability and relative delivery (R1) 
as a measure of relative cerebral blood flow, can be used for dif-
ferential diagnosis of patients with parkinsonian disorders. For 
routine clinical applications, the use of shorter acquisition times, 
with DAT availability estimated using standardized uptake value 
ratio (SUVR)-1 at peak equilibrium, has been validated for both 
[11C]PE2I and [18F]FE-PE2I. However, early SUVR measurements 
may be influenced by blood flow, and the purpose of this study 
was to investigate any relationship between the relative tracer 
delivery (R1) and SUVR-1 as well as BPND for [11C]PE2I and [18F]FE-
PE2I. Materials and Methods: Forty healthy controls (HC) were 
included. They underwent either an 80 min [11C]PE2I (n=20) or 
a 93 min [18F]FE-PE2I (n=20) dynamic PET scan. Parametric BPND 
and R1 images were calculated for the full data sets using a ba-
sis function implementation of the simplified reference tissue 
model and SUVR-1 images were calculated on a 30-40 or 15-
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45 min time interval for [11C]PE2I and [18F]FE-PE2I, respectively. 
After spatial normalisation to MNI space, BPND, SUVR-1 and R1 
values in putamen were retrieved from the parametric images 
using a VOI template, and the relations between R1 and BPND or 
SUVR-1 were assessed using linear regression. Results: Signifi-
cant correlations were found between R1 and SUVR-for [11C]PE2I 
and [18F]FE-PE2I, R2=0.34 and 0.20, respectively (p-value<0.005). 
However, higher correlations were found between R1 and BPND, 
for both [11C]PE2I and [18F]FE-PE2I, R2=0.49 and 0.39, respective-
ly. Discussion: The correlation between R1 and SUVR-1, as seen 
especially for [11C]PE2I, alludes to a blood flow dependency for 
SUVR-1 measurements. However, an even larger correlation was 
found between R1 and BPND for both [11C]PE2I and [18F]FE-PE2I, 
where this correlation should not exist. Our hypothesis is that 
partial volume effects may induce a similar underestimation in 
BPND (or SUVR-1) and R1 values within subjects, but with a large 
variation between subjects, causing a spurious correlation be-
tween R1 and BPND. This will be subject of further investigations.

EP-0032
Impact of intensity normalization on the quantification 
of pre-surgical PET studies in refractory epilepsy: a 
simulation study including functional and anatomical 
information
F. López-González1,2, J. Silva-Rodríguez2, A. Niñerola-Baizán3, B. 
Martí-Fuster3, X. Setoain4, J. Paredes-Pacheco1,2, J. Pavía4, N. Roé-
Vellvé1, P. Aguiar2; 1Molecular Imaging Unit, CIMES. Fundación 
General de la Universidad de Málaga, Málaga, SPAIN, 2Molecular 
Imaging and Medical Physics Group, Health Research Institute 
of Santiago de Compostela, Galicia, SPAIN, 3GIBUB, University 
of Barcelona. CIBER-BBN, Barcelona, SPAIN, 4Nuclear Medicine, 
Hospital Clínic of Barcelona. CIBER-BBN, Barcelona, SPAIN.

Intensity normalization is a key factor in the quantification of 
brain PET studies. Conventional normalization methods such as 
those based on proportional scaling (PS) or histogram-based in-
tensity normalization (HN) can yield significantly biased results. 
In this work, we used a realistic simulation framework to assess 
the performance of different intensity normalization methods 
on typical epileptic lesions: PS, HN and a novel iterative version 
of the HN method (iHN). Realistic simulations based on control 
patient studies with Magnetic Resonance (MR), Computed To-
mography (CT) and FDG-PET were obtained using a MC model 
of the GE Discovery STE 4 implemented on SimSET v2.9.2. The 
attenuation and the activity maps were obtained from CT and 
MR scans and adding functional information from the PET im-
ages. Eight digital phantoms were generated by adding two 
lesions, one to the frontal lobe (44cm3) and another to the tem-
poral lobe (11cm3), each with four different levels of hypome-
tabolism (20, 40, 60 and 80%). Simulated sinograms were recon-
structed using the STIR library. PS, HN and iHN methods were 
applied for intensity normalization between each simulated 
image and a database of 97 control patients included in Neu-
rocloud-PET software. In the iHN method, the HN-normalized 
image is compared with the database template, excluding the 
potentially hypometabolic voxels from the next iteration, until 
the normalization factor converges. Voxel-based statistical anal-

ysis was used to compare each simulated PET with this same da-
tabase, including age as a covariate. The normalization methods 
were evaluated in terms of the bias of normalization factor and 
the ratio between detected and theoretical volumes of each hy-
pometabolic region. The calculated normalization factors were 
biased up to 5% when using conventional methods, while the 
proposed iHN reduced this bias to <1%. Our results showed that 
all the methods underestimated the lesion theoretical volume. 
Thus, for the temporal lesion, PS managed to recover 0, 26, 54 
and 59% of the theoretical volume, for 20, 40, 60 and 80% hy-
pometabolism levels respectively. Instead, HN and iHN recov-
ered 10, 32, 57, 65 % and 20, 48, 62, 71% for the same lesion and 
hypometabolism levels. Similar trends were obtained for the 
frontal lesion. Conventional intensity normalization methods 
yielded biased normalization factors, thus affecting the detect-
ability of smaller and subtle hypometabolisms. The use of the 
iHN method significantly reduced bias, providing better detect-
ability and lesion recovery.

EP-0033
Dynamic Digital PET/CT for Neurology: Revisiting Imaging 
Uptake and Acquisition Time for the Next-Generation PET 
System
K. Binzel, M. Magyer, M. Lustberg, J. Zhang, M. V. Knopp; The Ohio 
State University Wexner Medical Center, Columbus, OH, UNITED 
STATES OF AMERICA.

Purpose: Current recommendations for neurologic PET imag-
ing with FDG are from 2009 and are quite wide regarding de-
tails such as uptake time and acquisition durations. EANM and 
SNMMI recommendations suggest brain image acquisitions 
begin anywhere from 30 to 60 minutes post-injection with ac-
quisition times of 15-30 minutes. Here, we aimed to evaluate 
brain dynamic uptake characteristics enabled by the precision 
and accuracy of next-generation digital photon counting PET/
CT. Materials and Methods: PET imaging was performed 
continuously for 75 minutes post-injection for 10 patients par-
ticipating in a response assessment clinical trial. Imaging was 
performed on a digital photon counting PET/CT system (Philips 
Vereos, dPET). Patients were injected with 185 MBq 18F-fluo-
rodeoxyglucose (FDG). PET listmode data were reconstructed 
with 5 minute frames over the entire 75 minute acquisition. 
Additional reconstructions were run using 20 minutes of acqui-
sition time at 40 minutes post-injection, for quantitative com-
parison to the 5 minute frames at the same timepoint. Uptake 
curves were evaluated in 22 regions of interest throughout the 
brain, via SUVmax. Results: Excellent image quality was achieved 
for the 5 minute frame duration reconstructions. We observed 
differences in both the absolute levels of FDG uptake between 
individual patients and the rates of uptake in the different brain 
regions. Uptake curves also showed that at 40 to 50 minutes 
post-injection, tissue uptake patterns were still changing and 
did not begin to plateau until at least 60 minutes post-injection. 
Quantification from the 5 minute and the 20 minute frames at 
40 minutes post-injection were comparable. Conclusion: The 
introduction of digital photon counting PET may help lessen 
the need for long, high dose brain imaging. Here, continuous 
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75 minute imaging revealed that uptake kinetics in the brain 
only begin to stabilize about one hour post-injection. Distinct 
differences in intra-individual uptake rates point to the necessi-
ty of consistency in uptake time for precise and robust PET/CT 
imaging of the brain.

EP-0034
Flutemetamol and FDG Brain-PET Image Reconstruction 
Methods Affect Software-Aided Diagnosis in Patients with 
Neurodegenerative Diseases
E. Lindström1,2, J. Oddstig3, T. Danfors1,2, L. Lindsjö2, O. Hansson4, 
M. Lubberink1,2; 1Uppsala University, Uppsala, SWEDEN, 2Uppsala 
University Hospital, Uppsala, SWEDEN, 3Skåne University Hospital, 
Malmö, SWEDEN, 4Lund University, Malmö, SWEDEN.

Introduction: The introduction of new developments in neu-
ro-PET, such as digital silicon photomultiplier detectors, time-of-
flight (TOF), point-spread-function (PSF) modelling and penal-
ized reconstruction methods have resulted in improved spatial 
resolution and signal-to-noise ratio in reconstructed images. 
The aim of this study was to investigate how the improved PET 
image reconstructions affect quantitative measures and soft-
ware-aided assessment of patient pathologies. Materials and 
Methods: Two cohorts of control subjects with PET examina-
tions scanned on a digital TOF PET/CT scanner were included. 
The first cohort consisted of 12 melanoma patients without 
brain involvement receiving 3.8 MBq/kg of 18F-FDG and a 2-min 
scan. The second consisted of 10 healthy controls receiving 2.4 
MBq/kg of 18F-Flutemetamol and a 20-min scan. Reconstructed 
images were obtained by ordered-subsets expectation maxi-
mization (OSEM; 3 iterations, 16/34 subsets, 3/5-mm gaussian 
post-processing filter, TOF, PSF modelling) and block-sequential 
regularized expectation maximization (BSREM; TOF, PSF, β-val-
ue 150). Each reconstruction was anatomically normalized into 
MR template space (CortexID Suite, GE Healthcare). Automated 
analysis of tracer uptake in regions of interest and comparison 
with the corresponding tracer uptake in a database of normal 
subjects in terms of standardized uptake value ratio (SUVR) and 
z-score was performed using the whole brain and cerebellum 
as reference areas in cohort 1 and pons and grey cerebellum 
in cohort 2. Results: TOF, PSF modelling and BSREM gradual-
ly either increased or decreased the relative uptake difference 
to the normal subjects’ database within the software, depend-
ing on the tracer and chosen reference area, i.e. resulting in in-
creased absolute z-scores. The study yielded comparable results 
to the normal database when using OSEM 3/16 5-mm recon-
struction, without TOF and PSF. For FDG, mean SUVR to cere-
bellum was higher than the database for all improved recon-
structions, whereas the mean SUVR to whole brain was lower. 
The number of regions per patient being assessed as pathologic 
(z-score<-2)—with cerebellum as reference—was 2.7 when us-
ing OSEM 3/16 5-mm compared with 7.1 using BSREM. For flute-
metamol, mean SUVR was lower than the database regardless 
of reference area for all improved reconstructions, although the 
SUVR to grey cerebellum showed regional differences, e.g. the 
lateral temporal and occipital did not follow the overall nega-
tive trend. Conclusion: This study showed that software-aided 

diagnosis is affected by image reconstruction methods and pa-
rameter settings. To avoid false-positive results, software-aided 
diagnosis should be used with caution when employing im-
proved image reconstruction methods compared to those used 
for acquisition of the normal database.
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Performance Variations in Myocardial Perfusion SPECT/CT: 
A Multicenter Gated Phantom Study in Finland
A. P. Ronkainen1, C. T. M. Eneh2, P. H. Puhakka3, E. Hippeläinen4,5, J. 
O. Heikkinen1; 1The Social and Health Care Joint Authority of South 
Savo, Mikkeli Central Hospital, Mikkeli, FINLAND, 2Department 
of Medical Physics, Division of Medical Imaging, Turku University 
Hospital, Turku, FINLAND, 3Imaging Center, Kuopio University 
Hospital, Kuopio, FINLAND, 4HUS, Medical Imaging Center, Clinical 
physiology and nuclear medicine, University of Helsinki and 
Helsinki University Hospital, Helsinki, FINLAND, 5Department of 
Physics, University of Helsinki, Helsinki, FINLAND.

Aim: Investigate how reliably modern SPECT/CT systems can 
produce homogeneous myocardial perfusion images using 
clinical and standard gated acquisition parameters. Materials 
and Methods: The initial results of 23 gamma cameras of public 
nuclear medicine laboratories in Finland that routinely perform 
myocardial perfusion imaging (MPI) are presented. A commer-
cial gated heart phantom for assessing the quality of MPI was 
set to pump at 60 beats per minute at 50% ejection fraction (EF) 
during MPI SPECT/CT acquisition. The dynamic phantom con-
tained no defects, so we expected a homogeneous perfusion. 
The phantom was imaged twice: 1) with the clinical stress proto-
col (CLINICAL) routinely used by each laboratory, and 2) with an 
optimal standard protocol (STANDARD). The CLINICAL protocol 
enables the comparison of routine images from different labo-
ratories, whereas the STANDARD protocol enables comparisons 
of equipment performance across laboratories. In addition, the 
STANDARD imaging parameters were chosen so that count-sta-
tistics were better than in any of the CLINICAL protocols. Re-
constructions and subsequent analyzes of perfusion uniformi-
ty were performed similarly for each data set to limit user and 
software dependence during analysis. Integral uniformity (IU = 
[maximum - minimum] / [maximum + minimum]) was calcu-
lated based on the polar maps produced by QPS software (Ce-
dars-Sinai), using mean values from 14 inner segments of the 
20-segment model. The outermost segments were excluded, as 
the software’s delineation algorithm usually contained unwant-
ed background at the edges of the polar map. Results: The 
mean (range) IU was 14.3% (10.3% - 22.6%), for the CLINICAL 
protocol, whereas it was 12.8% (8.0% - 17.5%) for the STANDARD 
protocol. The performance of the STANDARD protocol was sta-
tistically significantly better in general (paired t-test, p = 0.03) 
and outperformed the CLINICAL protocol in 14 out of 23 labo-
ratories (perfusion was more homogeneous). The calculated IU 
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values were not significantly different between manufacturers 
(Siemens vs. GE) or between their modern SPECT/CT cameras 
(Symbia, Intevo and Discovery) when tested with t-test and one-
way ANOVA, respectively. Conclusions: Based on these results, 
many laboratories in Finland could improve reliability of their 
MPI results by having higher activity or time per view, as the 
longer STANDARD protocol showed significant improvement in 
uniformity over the CLINICAL protocol. Due to biological varia-
tion in patients, it is challenging to optimize image acquisition 
parameters. The gated heart phantom is reliable source of arti-
fact free MPI SPECT/CT data, and could be used for parameter 
optimization in future.

EP-0036
A Simple Alternative To Compartment Models For 
Myocardial Flow Reserve Measurements Using Rubidium-
PET
J. van Dalen, J. van Dijk, J. van Osch, S. Koenders, L. Poot, P. Jager; 
Isala hospital, Zwolle, NETHERLANDS.

Aim: A two-frame retention model (RM) is a simple and fast 
technique to estimate myocardial flow reserve (MFR) from 
dynamic PET myocardial perfusion images. It may serve as an 
alternative to complex compartment models and does not re-
quire time-consuming reconstructions of large dynamic image 
series, nor expensive software for compartmental analysis. Our 
aim was to investigate the potential use of a two-frame reten-
tion model for reliable MFR measurements using Rubidium-82 
(Rb-82) PET. Method: We retrospectively included 31 consecu-
tive patients who underwent a dynamic rest-pharmacological 
induced (Regadenoson) stress PET/CT (GE Discovery 690, GE 
Healthcare) with Rb-82. Dynamic data of both rest and stress 
examinations were processed using Corridor4DM (v2015.02.64) 
software. MFRs were calculated 1) using the retention model 
based on the ratio of the measured tracer uptake in the myo-
cardium 4 minutes after tracer injection and the cumulative 
arterial blood concentration in the first 2 minutes after tracer 
injection, 2) using the one-tissue compartment model (CM) 
of Lortie et al. based on region of interest methodology and 
modelling. The latter model served as a reference. For both 
methods, MFRs were evaluated for the three vascular territo-
ries: left anterior descending (LAD), left circumflex artery (LCX) 
and right coronary artery (RCA), and for the whole myocardium. 
We calculated the Spearman’s correlation coefficient between 
the MFR values using RM and CM. Furthermore, the standard 
deviation of MFR differences (ΔSD) was determined. Based on 
current literature, ΔSD<10% was considered for clinical adop-
tion of RM. Results: Mean±SD MFR measurements using CM 
were 2.16±0.48, 2.08±0.48, 2.36±0.61 and 2.19±0.47 for the LAD, 
LCX, RCA and the whole myocardium, respectively. For the RM 
we found 2.21±0.41, 2.14±0.46, 2.16±0.37 and 2.18±0.40, values 
that are close to the CM results. The correlation coefficient be-
tween the measured MFRs was 0.84, 0.90, 0.80 and 0.88 for the 
LAD, LCX, RCA and the whole myocardium, respectively. Further, 
we found ΔSD equal to 10,0%, 10.1%, 10.4% and 9.1%, respec-
tively. Conclusion: MFR measurements with Rb-82 PET using 
a two-frame retention model generate values that are close to 

values acceptable for use in clinical practice. Fine-tuning of the 
retention model may lead to even more consistent results. Our 
results show that a simple flow model is a serious alternative to 
complex compartment models. It has the advantage of simplic-
ity for routine application compared to compartmental analysis.

EP-0037
Semi-Automatic Mouse Left Ventricle Delineation in 
18F-FDG PET Gated Images
C. Georgantas1, G. Allenbach1, M. Curdy1, A. Clerc2, J. O. Prior1, 
T. Pedrazzini2, D. Viertl1; 1Nuclear Medicine, CHUV, Lausanne, 
SWITZERLAND, 2Experimental Cardiology Unit, CHUV, Lausanne, 
SWITZERLAND.

Introduction: In the context of 18F-FDG PET cardiac gated study 
in mice, a semi-automatic MATLAB® algorithm was designed 
to rapidly and semi-automatically delineate the left ventricular 
(LV) of mice and to extract ejection fraction, LV volume, cavity 
volume and the volume of the infracted region. As a proof of 
concept, the algorithm was used to test the relation between 
the LV ejection fraction and the volume of the infracted region. 
Methods: The algorithm, written in MATLAB® environment, 
takes advantage of the cylindrical symmetry of the LV. The heart 
was manually isolated and aligned to its LV long axis. For each 
slice the center of mass of the activity was calculated and a line 
was traced from the center for every angles. For each line, we 
assumed that the maximum of activity was in the LV and its 
boundaries were defined as 95% of the maximum activity on 
each side. This was repeated for every slice under a predefined 
minimum threshold of activity. To test the algorithm, myocar-
dial infarction in male C57BL/6J mice of 12 weeks was induced 
by permanent ligation of the left anterior descending artery. 
Mice were injected with 10MBq 18F-FDG. PET acquisition was 
performed 60 minutes post injection for 30 minutes. Eight bin 
gated reconstruction was obtained. The images were normal-
ized regarding the weight, the time of injection and the activity 
injected. Results: The algorithm was successfully applied to PET 
gated images. A first group of seven mice presented a defect-
ed ratio < 0.1 of the LV volume (0.05 ± 0.03) whereas a second 
group of nine mice presented a LV defect ratio ≥ 0.1 (0.51 ± 
0.12). Mice in the first group showed an average ejection frac-
tion of 71 ± 14% compared to 29 ± 7% for the second group (p 
< 0.01). The average volume of the defect region was 52.4-± 20.9 
mm3. The average of the LV of mice in the first group was 60.4 
± 7.7 mm3, smaller than mice of the second group 98.7 ± 16.8 
mm3 (p < 0.01). This resulted in an inverse correlation between 
ejection fraction and defect ratio (R = 0.87), with a linear relation 
y = -0.82·x +0.72. Conclusion: A semi-automatic method of seg-
mentation was designed and successfully tested. A correlation 
was observed between the defect size and ejection fraction.

EP-0038
Minimization Of Temporal Sampling For Myocardial Blood 
Flow Quantification Using Rubidium-82 PET
S. Koenders1,2, J. D. van Dijk1, P. L. Jager1, J. P. Ottervanger1, C. H. 
Slump2, J. A. van Dalen1; 1Isala Hospital, Zwolle, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS.
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Introduction: Temporal sampling of dynamic Rubidium-82 
(Rb-82) PET influences myocardial blood flow (MBF) quantifi-
cation. Both the length and number of time frames influence 
the measured time-activity curves (TACs) that are used as input 
for compartmental analysis to obtain MBFs. A large number of 
time frames imply time-consuming reconstructions which may 
hamper clinical implementation. Our aim was to determine a 
temporal sampling protocol with a minimum number of time 
frames that still results in reliable MBF measurements using Rb-
82 PET. Subjects & Methods: We retrospectively included 30 
consecutive patients (15 with an ejection fraction (EF) <45% and 
15 with an EF ≥45%) who underwent dynamic rest and phar-
macological induced (regadenoson) stress Rb-82 PET/CT (GE 
Discovery 690, GE Healthcare). Data were reconstructed using 
26 time frames (12x5s, 6x10s, 4x20s, 4x40s). Activity concentra-
tions during stress were determined in the left ventricle, the 
three vascular territories (LAD, LCX and RCA) and in the whole 
myocardium for each time frame using Corridor4DM software 
(INVIA, v2016). Next, we simulated the TACs for different tempo-
ral sampling protocols varying between 20 and 12 frames. MBFs 
of the three vascular territories and the whole myocardium were 
determined with TracerRkinetic software (Rstudio) using the 
Lortie 1-tissue compartment model. MBFs based on 26 frames 
were used as reference values. MBFs deviating <10% were con-
sidered reliable. Temporal sampling protocols were considered 
for clinical validation if in 95% of the simulated scans all four 
MBFs deviated <10%. Results: In the protocols with 20 frames 
(12x5s, 6x10s, 2x120s) and 16 frames (12x10s, 2x30s, 1x60s, 
1x120s) all MBF deviations were <10%. In the protocol with 14 
frames (9x10s, 3x30s, 1x60s, 1x120s) 97% of the simulated scans 
produced MBF deviations <10%. The protocol with 12 frames 
(9x10s, 1x30s, 2x120s) resulted in MBF deviations <10% in 90% 
of the simulated scans which was considered unacceptable for 
clinical validation. Conclusion: Temporal sampling protocols 
with fewer than 26 frames can still produce reliable MBF mea-
surements using Rb-82 PET. The minimal number of time frames 
that can be considered for clinical validation is 14.

EP-0039
An investigation for quantitative myocardial blood flow 
with Tc-99m MIBI by a patlak plot analysis in rat.
A. Okizaki, M. Nakayama; Asahikawa Medical University, 
Asahikawa, JAPAN.

Background: We aimed to investigate the use of dynamic car-
diac planar images to estimate myocardial blood flow (MBF) by 
a patlak plot analysis using time-to-peak (TP) map and com-
pared it by the microsphere technique in rat. Positron emission 
tomography is considered the gold standard method, but is not 
available everywhere. By contrast, myocardial perfusion imag-
ing (MPI) with single-photon tracers is more widely available. We 
reported that MBF estimation by a compartment model analy-
sis using TP map could facilitate absolute MBF measurement in 
rats; however, a complicated mathematical calculation was nec-
essary to perform the compartment model analysis. The TACs 
of input function and whole heart, both of them have a single 
peak in the first few phase of the acquisition. Where, the peak 

of whole heart may represent the activity from the left ventricle 
because the tracers may not be accumulated in the myocardi-
um during the initial phases. We proposed using a patlak plot 
analysis for the time-activity curve (TAC) of myocardium, which 
obtained by a subtraction of left ventricle activity from whole 
heart activity, and hypothesized that this method could facili-
tate the measurement of absolute MBF by MPI in rat without the 
complicated mathematical calculation. Methods: Sixteen nor-
mal rats were studied. Dynamic planar images with Tc-99m MIBI 
were obtained on a gamma imaging system for small animals 
(Inveon Multimodality System, Siemens, Germany), and input 
function and cardiac regions of interest were set using the TP 
map. The myocardial TAC was calculated with the following for-
mula: myocardial activity = (whole heart activity) - (left ventricle 
activity)Moreover, left ventricle activity was obtained by curve 
fitting technique on the TAC of input function and whole heart 
in the first few phases. The MBF was estimated by a patlak plot 
analysis with the Renkin-Crone model and by the microsphere 
technique. Results: The average of the left ventricle activity frac-
tion in the whole heart activity was 57%. The MBFs with the pat-
lak plot analysis and microsphere technique were significantly 
correlated. The peason’s correlation coefficients was 0.67 (p < 
0.005). Conclusions: MBF estimation by a patlak plot analysis 
using TP map could facilitate absolute MBF measurement in rats.

EP-0040
Reduced time acquisition for Thallium myocardial 
perfusion scintigraphy with novel large field cadmium-
zinc-telluride SPECT/CT - An equivalence study.
P. Bonnefoy1,2, L. Janvier2, C. Arede2, D. Harami2, S. Marque3, R. 
Ahond-Vionnet2; 1Service de Médecine Nucléaire, CHU Saint-
Etienne - Hôpital Nord, Saint Etienne, FRANCE, 2Service de 
Médecine Nucléaire, Hôpital Pierre Beregovoy, Nevers, FRANCE, 
3Société CAPIONIS, Bordeaux, FRANCE.

Purpose: Dedicated cadmium-zinc-telluride (CZT) camera al-
low reduction of time and radiopharmaceutical activity with-
out compromising quality of Myocardial Perfusion SPECT 
(MPS). CZT-SPECT/CT with large field of view are now available, 
and present a better resolution than conventional anger cam-
era. We hypothesized that dose or time reduction is also achiev-
able with this equipment without compromising image qual-
ity. This study aimed to determine the equivalence between 
conventional protocol and reduced time protocol of MPS ac-
quired on CZT/SPECT. Materials and Methods: MPS realized 
on DISCOVERY-CZT after injection of 1,5MBq/kg of 201Thalli-
um, (50 secondes/projection, 32 projections) from December 
2017 to March 2018 were retrospectively analyzed. Data were 
post-treated with list-mode to simulated 74 and 50% of total 
counts statistics. After anonymization, stress images were ana-
lyzed with QGS/QPS software by three different readers blind-
ed for post-treatment information. Main objective was to as-
sess the equivalence in number of segments lower than 70%, 
between the full sequence and both the sequence reduced to 
74% and 50%. Equivalence was demonstrated if the CI95 of the 
difference fell within equivalence margins, set to 1 segment. A 
hierarchical gatekeeping procedure was applied. Agreement 
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between the 3 observers was assessed by the Lin’s CCC (Con-
cordance Correlation Coefficient). Results: The study included 
103 patients with an average of 66 years. The average number 
of segments lower than 70% identified was respectively 6.0, 
6.0 and 6.5 for the full sequence, 74%-sequence and 50%-se-
quence (range was 0-14 for the 3 sequences). The number of 
pathologic segments identified was respectively 0.8, 0.8 and 0.9 
for the 3 sequences (range 0-8). Agreement between the ob-
servers was good for the number of segments lower than 70%, 
with a CCC=0,90 for full sequence, 0,89 for 74%-sequence and 
0,88 for 50%-sequence. Therefore, we have pooled the 3 values 
and used the average of the parameter to assess the equiva-
lence. Agreement was poor on the number of pathologic seg-
ments (between 0.6 and 0.7) and was excellent for FE (resp. 
0.97, 0.96 and 0.97 for full, 74% and 50% sequences). Equiva-
lence was demonstrated for both sequences. Regarding the 
full/74%-sequence, mean difference was 0.06 (CI95: [-0.15;0.27]) 
and considering an equivalence margin of 1 segment, the as-
sociated p-value <0.001. Regarding the full/50%-sequence, 
mean difference was 0.518 (CI95: [0.28;0.76]) and the associated 
p-value <0.001. Conclusion: With novel CZT-SPECT/CT, dose or 
acquisition time can be reduced by 50% with an equivalence in 
number of segments lower than 70% and a good agreement 
between the observers.

EP-0041
Myocardial functional imaging in mice: development of a 
voxel based and cluster analysis software
M. Curdy, D. Viertl, C. Georgantas, J. O. Prior, G. Allenbach; CHUV, 
Lausanne, SWITZERLAND.

Introduction: Most current software used for cardiac analysis 
evaluate the left ventricular perfusion and function on an indi-
vidual basis. As part of a study of cardiac function in mice, we 
wanted to compare left ventricular perfusion and metabolic 
images quantitatively between different groups. Therefore, we 
designed an algorithm to statistically compare voxel per voxel 
left ventricle PET images and able to define and display signifi-
cant voxels and voxels clusters. Methods: On PMOD® software, 
a mask of the heart was generated based on the average of left 
ventricular images from a 130 18F-FDG cardiac PET database. 
The algorithm was designed to import images to the MATLAB® 
environment as a 3D matrix and automatically realign, mask and 
normalize before voxel-wise analysis. A two-tailed two-sample 
t-test with a 5% false positive threshold was performed be-
tween the two groups for each voxel of the matrix, followed 
by a false discovery rate correction at 5%. The significant voxels 
were clustered using MATLAB®’s Image Processing toolbox and 
plotted to examine their morphological position. As proof of 
concept, we tested this algorithm on 22 male C57BL/6J mice at 
12 weeks of age. Myocardial infarction in mice was induced by 
permanent ligation of the left anterior descending artery. Mice 
had an intravenous 10MBq 18-FDG injection. The PET scan was 
performed 60min post injection during 30min. The images were 
normalized regarding the weight, the time of injection and the 
activity injected. Results: Eight control mice were compared 
to 14 infarcted mice. For each group, correct realignment was 

verified, and the average of the normalized masked images was 
displayed for visual inspection. On our mice, out of a total of 916 
voxels tested, 381 were significantly different between the two 
groups after the false discovery rate correction. These significant 
voxels were distributed in two clusters which were well-defined 
visually. The significant volume between the two groups was es-
timated at 43mm3 volume, representing 38% of the mask. Con-
clusion: The algorithm was able to quantify the heart defect in 
infarcted mice group compared to the control group. Further 
developments would include adding spatial normalization to 
the image pre-processing.

EP-0042
Influence of Photon Count-Level on Semi-Automatic 
Image Assessment in Myocardial Perfusion Imaging
M. Wetzl1, J. C. Sanders1, T. I. Götz1,2, T. Kuwert1, P. Ritt1; 1Clinic 
of Nuclear Medicine - University Hospital Erlangen, Erlangen, 
GERMANY, 2Pattern Recognition Lab - FAU Erlangen-Nürnberg, 
Erlangen, GERMANY.

Purpose: The SMARTZOOM multi-focal collimator from Siemens 
Healthcare was developed to improve the gamma-photon sen-
sitivity in myocardial perfusion imaging without truncating the 
field of view. As part of the IQ-SPECT package, it may be used to 
reduce radiopharmaceutical dose to patients, as well as acqui-
sition time, which in turn leads to reduced photon count-levels. 
When semi-automatically assessing images in MPI using soft-
ware packages which apply comparison to normal data (e.g. 
Corridor 4DM or Emory Cardiac Toolbox), it is unclear what the 
influence of adapting / non-adapting count levels of patient 
and normal data is. Consequently, the aim of this study was to 
evaluate the influence of dose reduction in semi-automated 
MPI scoring, with focus on different strategies for the choice of 
normal data (count-matched, full-count). Methods: 50 patients 
underwent Tc-99m-sestamibi one-day stress/rest SPECT/CT. 
Multiple levels of count reduction were generated using bino-
mial thinning. Using Corridor 4DM, summed stress score (SSS) 
was calculated using either count-matched or full-count normal 
data. Studies were classified as low-risk (SSS<4) or intermediate/
high-risk (SSS≥4). Results: For both strategies rate of reclassifi-
cation was significant at roughly 67% dose and below. Count-re-
duction using count-matched normal data increases false-nor-
mal rate and decreases sensitivity. With full-count normal data, 
count reduction increases false-hypoperfusion rate, leading to 
decreased specificity. Overall, matching counts of normal and 
patient data leads to lower reclassification rate. Conclusion: Sig-
nificant bias may result arising from the interplay between the 
count-level of normal data relative to the actual patient data. 
Specifically, if the count level of patient data is reduced and nor-
mal data held constant, reclassification towards hypoperfusion 
prevails. Conversely, if count levels of normal and patient data 
are matched, reduction of patient counts results in preferential 
reclassification of studies to normal perfusion. The latter strat-
egy leads to lower reclassification rates. However, some might 
prefer the former strategy (bias towards false positives over bias 
towards false negatives) and accept the moderately higher total 
number of re-classified studies.



S309 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

EP-0043
Cardiac motion artifacts from patient breathing in 
myocardial perfusion imaging, importance of breathing 
method.
J. Khan, Z. Alhashemi, G. Harmansson, E. Mehrara; Sahlgresnka 
University Hospital, Göteborg, SWEDEN.

Introduction: Small cardiac motion during patient breathing 
can induce artifacts in myocardial perfusion imaging (MPI). The 
visibility of these artifacts in reconstructed images depends 
mainly on motion amplitude. New detector technologies in 
heart dedicated cameras, e.g. use of cadmium zinc telluride 
(CZT) crystal, has considerably enhanced the spatial resolution 
and also reduced the scanning time in MPI. For such high res-
olution images, even small artifacts in the reconstructed image 
can be skeptical in subjective assessments. In this study, the ef-
fect of patient cardiac motion from breathing was evaluated us-
ing quantitative methods as well as by an expert physician. The 
aim was to study if the breathing method can affect the level of 
cardiac motion artifact in MPI. Method: A cohort of 10 patients 
underwent MPI at clinical physiology department at Sahlgres-
nka university hospital. In order to reduce the dose burden to 
patient, two days protocol is used in our department, where the 
stress study is performed at first day and the rest study at second 
day. All patients in this cohort were scanned using heart dedi-
cated system DSPECT (Spectrum Dynamic Medical(R)). At second 
day, i.e. rest study, patients were scanned with normal breathing 
first. Two additional scans were also performed for each patient: 
First with chest and second with abdominal breathing in supine 
position. Images were reconstructed on spectrum working sta-
tion using default settings for iterative reconstruction algorithm 
recommended by the manufacturer. QGS/QPS (Cedars-Sinai 
®) software were used for quantitative assessment of segment 
scoring and an expert physician performed the subjective as-
sessment. Kappa test was used to find the correlation between 
image qualities from these three breathing methods for both 
quantitative and subjective evaluations. Result: Weighted kap-
pa test showed 78 %, 77%, and 65% agreement for normal- vs 
chest-breathing, normal vs abdominal-breathing, and chest- 
vs abdominal-breathing, respectively. Conclusion: Quality of 
DSPECT images can be affected by artifacts from breathing mo-
tions, but the impact of these artifacts are not significantly dif-
ferent between different breathing methods. Therefore, patients 
can breathe normally during MPI.

EP-0044
CT-Attenuation Correction of MIBG Scoring in 
Conventional and IQ system for Quantitative Analysis of 
Cardiac Sympathetic Nerve Function
H. Mori, S. Matsuo, H. Wakabayashi, K. Nakajima, S. Kinuya; 
Kanazawa University Hospital, Kanazawa, JAPAN.

Purpose and Introduction: Iodine-123-metaiodobenzyl-
guanidine (I-123 MIBG) SPECT has been used to determine 
sympathetic nerve activity and to provide us information for a 
regional innervation of the heart. However quantitative SPECT 
scoring is still uncommon because the inferior attenuation ar-

tifact is often found in I-123 MIBG SPECT image. Therefore, we 
performed SPECT/CT-attenuation correction using IQ-SPECT/
CT in a short-term acquisition protocol to test the hypothesis 
the I-123 MIBG SPECT scoring can be useful in clinical setting. 
Subjects and Methods: The subjects include 247 patients who 
underwent I-123 MIBG imaging. The early- and delayed-phase 
cardiac images were obtained. I-123MIBG imaging was analysed 
in IQ-SPECT/CT and conventional collimator and quantitative 
SPECT/CT scoring and heart-to-mediastinum ratio (HMR) was 
calculated by the ratio of mean counts between heart and me-
diastinum areas of interest drawn on a planar image by means 
of automated software analysis. SPECT images were obtained 
by IQ-SPECT system with CT-attenuation correction. The cardiac 
sympathetic nerve function was assessed by QPS (Cedars-Sinai 
Medical Center, Los Angeles, CA) quantitatively, using the stan-
dard 17-segment and 5-point scoring system. Subjects were di-
vided into 3 groups according to HMR and QPS defect score. A 
contingency table analyses was used for the analysis. IQ-SPECT 
scoring was compared to HMR. IQ-SEPCT scoring in demen-
tia patients was examined. Result: Median HMR and summed 
score in the delayed phase was 2.2 (range; 1.0-4.6) and 9 (range; 
0-50). Very high defect score (>20) was observed in 98% of the 
low HMR group. Although the high HMR group showed low 
defect score (≤10) in 80% of the patients. The significant rela-
tionship between QPS defect score and HMR was observed in 
the delayed phase (χ2 value 163, p<0.0001). IQ-SPECT complet-
ed the acquisition of SPECT imaging in about 5 minutes (n=22). 
In part, conventional SPECT took 16 minutes (n=225). Interior 
decreased uptake was significantly improved by the CT-attenu-
ation correction using IQ-SPECT/CT. The quantitative QPS scor-
ing showed significantly close relationships with MHR values 
(P<0.0001). IQ-SPECT in a short time acquisition protocol was 
applied to the patients. SPECT scoring with IQ-SPECT identi-
fied subjects with Levy body disease (49±4 vs 4±3, p<0.0001). 
Conventional collimator showed a close relationship between 
SPECT scoring and HMR (p<0.0001). Conclusion: IQ SPECT scor-
ing of I-123 MIBG with CT-attenuation was feasible and inferior 
attenuation was improved. Quantitative SPECT scoring with IQ-
SPECT/CT was achieved by a short-time acquisition protocol. 
Quantitative SPECT scoring might be a possible marker of eval-
uating severity of I-123 MIBG defect.

EP-04 e-Poster Area

Physics: Quality Control, Performance & Standardization

EP-0045
Standardisation of 68Ga PET/CT imaging resolution for 
multi-centre study
C. Marin1, G. Marin1, B. Vanderlinden1, H. Levillain2, T. Guiot2, P. 
Flamen2, N. Reynaert1; 1Department of Medical Physics, Jules 
Bordet Institute, Brussels, BELGIUM, 2Department of Nuclear 
Medicine, Jules Bordet Institute, Brussels, BELGIUM.

Introduction: Gallium-68 PET/CT imaging is an emerging mo-
dality not yet standardised for multi-centre studies. The aim of 
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this work was to study the impact of resolution on recovery 
coefficients (RCs) and propose a method to standardise PET 
spatial resolution for inter-centre comparison. Materials and 
Methods: A line source phantom and a NEMA-2012/IEC-2008 
phantom with 68Ga specific activity of 8 kBq/ml in spheres were 
prepared and acquired on a GE Discovery 690 PET/CT with EARL 
accreditation parameters (two 5-minutes steps overlapping on 
spheres). Images were reconstructed with the 3D OSEM algo-
rithm (3 iterations, 18 subsets, TOF and resolution recovery cor-
rection) using different Gaussian post-filters with full width at 
half maximum (FWHM)=[0, 4.0, 6.8, 11.1, 13.6] mm. Resolution, 
caracterised by the FWHM, was determined on the line source 
phantom images for all filters. RCs were measured with Pmod 
3.4 in spheres delineated on NEMA phantom PET images ac-
cording to constructor volumes. Assuming that partial volume 
effect is proportional to sphere surface, RCs were plotted as a 
function of inverse sphere radius. The correlation of RC slope 
with PET resolution was also investigated, using a linear model. 
Flawless NEMA phantom PET images (without statistical noise) 
were simulated with Scilab 6.0.0 in order to mimic expiremental 
measurements and validate results. Results: With the line source 
phantom images, measured resolution for the five filters was 
FWHM=2.5, 4.7, 7.3, 11.4 and 13.8 mm. With the NEMA-2012/
IEC-2008 phantom measurements, we demonstrated a linear re-
lationship between RC and inverse sphere radius for each reso-
lution (R2≥0.99). RC line slopes were linearly correlated to image 
resolution (R2=0.99). Trends were confirmed by Scilab simulation 
even if a systematic error was observed due to ideal simulation 
conditions. Conclusion: Linearisation of RC curves and quadrat-
ic sum of Gaussian FWHMs allowed direct determination of spa-
tial resolution and of the needed post-reconstruction filter to 
reach comparable resolution for multi-centre studies, a first step 
towards 68Ga PET/CT standardisation.

EP-0046
Standardizing image quality for 68Ga-DOTA-TATE PET/CT.
C. P. W. Cox, M. Segbers, L. H. Graven, T. Brabander, D. M. E. van 
Assema; ErasmusMC, Rotterdam, NETHERLANDS.

Aim: In recent years, the use of 68Ga-DOTA conjugated PET trac-
ers has become common practice. The 2017 European Associa-
tion of Nuclear Medicine procedure guideline on PET/CT tumor 
imaging with 68Ga-DOTA-conjungated peptides recommends 
a dose ranging between 100-200 MBq (at least 100 MBq), also 
depending on characteristics of the PET scanner and patient 
body weight. The relationship between patient weight or pa-
tient-dependent parameters and image quality is not known 
for 68Ga-DOTA in contrast to 18F-FDG where evidence exists for 
a quadratic dose regimen. The aim of this study is to propose 
a dose regimen based on a patient-dependent parameter that 
standardizes image quality and yields sufficient image quality 
for visual assessment. Methods: 21 patients scheduled for a 
diagnostic 68Ga-DOTA-TATE PET/CT were prospectively includ-
ed, patient weight ranged from 50-120 kg. According to local 
protocol a dose of 1.5 MBq 68Ga-DOTA-TATE per kilogram body 
weight was administered. After 60 minutes scans were acquired 
on a Siemens Biograph mCT PET/CT in whole body listmode, 6 

minutes/bed position (mbp). Listmode events were randomly 
sampled to obtain six reconstructions (1-6 mbp) for each pa-
tient. Image quality was assessed by the signal-to-noise ratio in 
a volume of interest within a homogeneous part of the liver (SN-
Rvoi). SNR was normalized (SNRnorm) for variation in injected 
dose and mbp by dividing the SNRvoi with square root (dose 
x mbp (DTP)). The patient-dependent parameters body mass, 
length, body mass index, body mass per body length and lean 
body mass were correlated with SNRnorm. All images were vi-
sually graded (4-point scale) for image quality by three experi-
enced nuclear medicine physicians. Results: A first analysis for 
quantitative (N=11) and visual (N=9) assessment. All patient-de-
pendent parameters show a poor correlation (R2<0.4) with the 
SNRnorm. Mean SNRvoi’s of the 1-5 mbp scans are significantly 
(p<0.05) lower compared to the reference scan of 6 mbp. Af-
ter normalization, no significant (p>0.05) difference in SNR be-
tween the mbp’s was found. Comparing the mean visual score 
of the 2-5 mbp scans with the reference scan shows a significant 
lower score for the 2 and 3 mbp scans. Images with a SNRvoi 
of 5.8 were scored visually as sufficient. A DTP of 450 MBqxmin 
would lead to an average SNRvoi of 5.8. Conclusions: No re-
lationship between patient-dependent parameters and image 
quality is found. A DTP of 450 MBqxmin is required for visually 
sufficient image quality.

EP-0047
Evaluation of Multi-Center PET/CT Quality Assurance: 
Multi-Paradigm Software Enables Automated PET Quality 
Control
T. K. Weitzel1, G. A. Prenosil1, M. Hentschel1, M. Fürstner1, T. Krause1, 
A. Rominger1, B. Klaeser1,2; 1Department of Nuclear Medicine, 
Inselspital, Bern University Hospital, University of Bern, Bern, 
SWITZERLAND, 2Department of Radiology and Nuclear Medicine, 
Winterthur Cantonal Hospital, Winterthur, SWITZERLAND.

Context: PET quality assurance (QA) is becoming increasingly 
important as well as more complex, following the technolog-
ical and radiopharmaceutical progress in PET imaging. Conse-
quently, PET quality control (QC) has to handle an increasing 
heterogeneity of devices and diversity of clinical applications. 
However, actual PET QC focuses on equipment and good prac-
tice, while QC of individual datasets stays costly in terms of time 
and resources, and thus often lacks adequate diligence. Aim: 
Our aim is to promote automated PET QC of individual data-
sets and demonstrate its importance and feasibility as integral 
part of PET imaging. First objective was to develop a software 
prototype for automated PET QC on diverse data sets. Second 
objective was to demonstrate feasibility and benefits of such 
software. In particular, the automated QC should enable an in 
depth evaluation of data from a nationwide PET survey orga-
nized by the Swiss Society of Nuclear Medicine (SGNM-SSMN). 
Materials and Methods: The software implements a multi-par-
adigm approach based on an in-house software development 
tool. Among a range of modern design patterns, the software 
implements an embedded rule-based system to support de-
cisions and reconfigurations of itself at runtime. A total of 453 
datasets originating from 18 different PET/CT systems at 14 
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Swiss sites was available for QC. According to a detailed study 
protocol, each site was requested to provide a range of various 
image reconstructions from multiple acquisitions of two differ-
ing phantoms. The software was applied in a single run to all 
datasets, producing an individual quality report for each dataset 
and a database making all results available for further evaluation. 
Results: The automated QC correctly classified the diverse data-
sets according to acquisition protocol, reconstruction protocol 
and type of phantom used. Corresponding protocol adherence 
verification and quantitative evaluations were performed. The 
system rejected 7% of the data sets because of serious viola-
tions of protocol. Another 57% of the datasets were categorized 
as of restricted use, because of a variety of minor violations of 
protocol or a mismatch between quantitative specifications and 
actual data. Only 36% of the data sets fully passed QC. The re-
sulting database proved to be essential for further evaluations 
as published elsewhere. Conclusion: The results indisputably 
prove the need, the feasibility and the benefits of automated 
PET QC. More intelligent software is a prerequisite for rigorous 
PET QC of individual datasets, especially given the increasing di-
versity of PET imaging applications.

EP-0048
PET/CT scanner qualification in onco-haematological 
Clinical Trial: comparison between nationwide experience
F. Bergesio1, A. Biggi2, M. Coronado3, L. Ceriani4, S. Chauvie1; 1S. 
Croce e Carle Hospital, Medical Physics Unit, Cuneo, ITALY, 2S. Croce 
e Carle Hospital, Nuclear Medicine Department, Cuneo, ITALY, 3La 
Paz University Hospital, Nuclear Medicine Department, Madrid, 
SPAIN, 4Oncology Institute of Southern Switzerland, Nuclear 
Medicine Department, Bellinzona, SWITZERLAND.

Purpose/Introduction: The aim of this work was to compare 
the Clinical Trial Qualification (CTQ) adopted by the Italian Foun-
dation on Lymphoma (FIL), the Grupo Espanol de Linfomas/
Transplante Autologo de Medula Osea (GELTAMO) and the In-
ternational Extranodal Lymphoma Study Group (IELSG). Sub-
jects & Methods: Local personnel acquired Uniformity (UQP) 
and Image Quality (IQ) NEMA/IEC phantoms filled with 18F. The 
images were uploaded to a central server and analysed within 
Cuneo CoreLab. Background activity concentration (the average 
of activity concentration in a large homogenous ROI) in UQP 
(BACUQP) and in IQ (BACIQ) and sphere to background ratio 
(SBR) in the IQ phantom were compared to expected values. 
Recovery coefficient (RC) were calculated in the IQ phantom. In-
ter-scanner variability (ISV) of BACUQP, BACIQ and SBR was esti-
mated as the 95% confidence level of difference between mea-
sured and expected values. Criteria for fulfilling the CTQ are a ISV 
less than 10% in BACUQP and RC coefficient within EANM limits. 
Results: 68/89 (76%) Italian PET/CT scanners fulfilled the CTQ. 
For qualified scanners the CTQ was reached at the first round in 
35% of the cases, while in 31%, 16% and 18%, two, three or more 
than three iterations, were required, respectively. The ISV were 
21.1%, 62.0% and 61.7% for BACUQP, BACIQ and SBR respec-
tively. 25/26 (96%) Spanish PET/CT scanners fulfilled the CTQ. 
For qualified scanners the CTQ was reached at the first round 
in 24% of the cases, while in 40%, 16% and 20%, two, three or 

more than three iterations, were required, respectively. The ISV 
were 20.8%, 36.4% and 57.5% for BACUQP, BACIQ and SBR re-
spectively. 22/29 (76%) worldwide PET/CT scanners fulfilled the 
CTQ. For qualified scanners the CTQ was reached at the first 
round in 59% of the cases, while in 27%, 0% and 14%, two, three 
or more than three iterations, were required, respectively. The 
ISV were 21.9%, 38.2% and 43.9% for BACUQP, BACIQ and SBR 
respectively. Discussion/Conclusion: The CTQ is a robust and 
reproducible procedure to verify inter-scanner calibration but 
has several limitations. Indeed, the BACIQ is at least two or three 
times larger than BACUQP demonstrating that the uniformity 
phantom, used to achieve CTQ, is more accurately prepared by 
local sites. SBR demonstrated a great variability (ISV from about 
43.9% to 61.7%) because it accounts both for variability in phan-
tom preparation and in reconstruction algorithm tuning.

EP-0049
Quantitative PET: Count Number Adaptations of 
Organ and Site specific Acquisition Protocols are a Key 
Determinant of comparable PET/CT Measurements
G. A. Prenosil1, T. K. Weitzel1, M. Hentschel1, T. Krause1, A. Rominger1, 
B. Klaeser1,2; 1Department of Nuclear Medicine, Inselspital, 
Bern University Hospital, University of Bern, Switzerland, Bern, 
SWITZERLAND, 2Department of Radiology and Nuclear Medicine, 
Winterthur Cantonal Hospital, Winterthur, SWITZERLAND.

Aim: The ever-growing diversity and complexity of PET/CT 
systems make it increasingly difficult to define common acqui-
sition protocols for quantifiable and comparable PET measure-
ments in clinical routine and, above all, in multicenter clinical 
trials. We aimed to analyze the dependency of quantitative PET 
on technical variability, in order to improve acquisition and re-
construction protocols. The results formed the base for selected 
clinical acquisitions protocols, tailored to particular PET/CT sys-
tems. Materials and Methods: Image noise was examined in 
422 PET/CT datasets from 18 PETCT systems participating in a 
Swiss multicenter phantom study. 215 of these measurements 
contained also hot spheres for recovery curve (RC) analysis. The 
study protocol combined different acquisition durations and 
low- and high-resolution image reconstructions with filtered 
back projection (FBP), ordered subset expectation maximization 
(OSEM), and vendor specific point spread function (PSF) based 
reconstruction. Data was analyzed with regard to exposure, de-
fined as the product of background activity concentration and 
acquisition time. This produced results comparable in relation 
to the number of available decays per volume, independently 
from the actual activity concentration. Quality assurance (QA) 
limits for RCs were taken from guidelines issued by the Federal 
Office of Public Health in Switzerland. Additionally, RC shapes 
were quantitatively analyzed. Results: Passing the given QA lim-
its depended highly on adequate exposure by keeping image 
noise levels low. Also, the minimal exposures required to fulfill 
the given QA limits differed between PET/CT systems, acquisi-
tion protocols and reconstruction algorithms. Despite higher 
image noise levels, quantifiability of FBP data was affected less 
by low count numbers than OSEM or PSF data. Insufficient count 
numbers led to faulty and incomparable image quantification, 
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and consequently also erratic RCs. From the gathered data, we 
were able to propose limits for minimal exposure for ten differ-
ent PET/CT devices and for common clinical protocols, suitable 
for whole body and organ-specific high-resolution acquisitions. 
Conclusions: In order to reproducibly generate comparable 
and quantitative data, count numbers in PET/CT acquisitions 
must be specifically adapted to the clinically necessary image 
resolution, reconstruction method and the PET/CT system used. 
Therefore, optimal PET/CT acquisition times vary with the re-
quired exposure and with the expected activity uptake in target 
organs. This in turn argues against fixed acquisition times and 
mandates site and organ specific acquisitions protocols. Adapt-
ing exposure to a site’s distinct technical factors appears to be 
a relevant element of PET/CT standardization in the context of 
multi-center trials.

EP-0050
Improving Standards Of Diagnostic Reporting In PET-CT: 
An Evaluation Of Factors Influencing Doctors’ Performance 
On The National NHS England PET-CT Programme
P. M. Ross1, M. Frenz1, M. F. Lambert2, J. Armstrong3, F. Gleeson4, 
W. L. Wong5; 1Birkbeck University of London, London, UNITED 
KINGDOM, 2Public Health England, Newcastle upon Tyne, UNITED 
KINGDOM, 3Alliance Medical Imaging [AML], London, UNITED 
KINGDOM, 4Oxford University Hospitals Foundation Trust, Oxford, 
UNITED KINGDOM, 5Mount Vernon hospital, Northwood, UNITED 
KINGDOM.

Aim: 1) To identify and empirically measure type and number of 
reporting ‘errors’ in diagnostic PET-CT reports 2) To identify and 
evaluate likely reasons for variation in doctors’ performance. Ma-
terials and Methods: The study examines two unique, merged 
datasets for 120 doctors: 1) Quantitative performance data from 
the National NHS England PET-CT Clinical Audit Programme per-
taining to number and category of ‘error’ [discrepancy reports] 
found in audited reports between 2010 - 2016 2) Quantitative 
attitudinal data from a longitudinal survey to doctors reporting 
on the National NHS England PET-CT Programme 2013 - 2018 
[National Programme]. Descriptive statistics were used to ex-
amine frequency and distribution of discrepancies in diagnostic 
reports. Regression techniques were applied to test for associ-
ation between variation in doctors’ performance with: activity 
volume, doctors’ engagement [attitude toward audit], doctors’ 
experience [measured as years reporting PET-CT, and as years 
reporting on the National Programme], ‘rater’ variability [defined 
as relative stringency or leniency with which an auditor rates 
diagnostic reports]. Results: Two distinct trends were observed 
in the performance data: 1) a positive skew in the frequency of 
errors, with some reporters increasingly associated with a higher 
percentage of discrepancy reports 2) a U-shaped pattern in the 
total percentage of discrepancies recorded across years which 
varied from 16% of all reports in 2010 to 3-5% in 2014 before 
increasing back to 13% in 2016. Proposition that positive skew-
ness might be due to the higher absorptive capacity of some 
doctors which enabled them to learn more quickly from audit 
feedback. However, no reason for a U-shaped distribution of 
discrepancy reports was immediately evident. Robust regres-

sions found positive associations with: 1) doctors’ engagement 
in the audit process which explained up to 14% of variation in 
the model across 3 years 2) doctors’ experience measured by 
years reporting on the National Programme which explained 
up to 8% of variation in model and 3) ‘rater’ variability which 
accounted for up to 46% of variation in the model between 
2011- 2014 but only 6% in 2016. No support for an association 
with activity volume or experience measured as years reporting 
PET-CT. Conclusion: THe U-shaped variation in doctors’ perfor-
mance was partially explained by the change of auditor and the 
introduction of reporters with less experience of the National 
Programme. Regular auditor feedback and induction for new re-
porters irrespective of years of experience outside the National 
Programme, could significantly reduce the number of discrep-
ancy reports.

EP-0051
Multicentre PET Standardization for an Amyloid Image 
Repository
E. Prieto1, P. B. Aguilar1, V. Morán2, M. I. Morales1, J. Arbizu1, J. M. 
Martí-Climent1; 1Clínica Universidad de Navarra, Pamplona, SPAIN, 
2Clínica Universidad de Navarra, Madrid, SPAIN.

From January 2017 until February 2018, a series of 12 phantom 
acquisitions were collected from different PET scanners in Spain, 
in order to check uniformity before starting a multicentre study 
for the amyloid neuroimaging repository of the PET-ADDs Con-
sortium. Objective: To report the findings of a multicentre PET/
CT phantom study for scanner standardization. Methods: Sites 
were required to complete a form, to acquire a PET/CT image of 
a Jaszczak phantom with hot spheres (contrast 10:1, diameters 
from 10 to 31 mm) following a detailed procedure and to submit 
the images for centralized evaluation. Average SUV in a spherical 
volume of interest in the background area of the phantom was 
used to determine SUV bias. A 10% deviation was stablished as 
acceptance criterion. SUV recovery coefficients (RC) for the six 
spheres were measured on 50% isocontour VOIS. Mean (SUV50) 
and maximum (SUVmax) values were recorded for each VOI. For 
a preliminary evaluation, RC values were compared to the EARL 
programme acceptance criteria, interpolating EARL RC for the 
Jaszczak diameters. Results: Datasets from 9 different scanner 
models were collected (42% from GE, 8% from Philips and 50% 
from Siemens). Five out of the 12 sites (42%) were out of the 
SUV bias tolerance of ± 10%. It is noteworthy that a deviation of 
100% was found in one of the sites. These centres were asked to 
repeat the phantom scan and/or to take corrective actions (re-
calibration of the PET system). Regarding RC values, none of the 
SUV RC values of any centre was below the EARL acceptance cri-
teria. However, only for one site all the RC values fell within the 
EARL limits and the remaining tomographs had 1 to 6 RC values 
above the tolerance. For the smallest sphere, observed RC val-
ues for SUVmax ranged from 0.42 to 0.81 (EARL acceptance 0.34-
0.57) and RC SUV50 ranged from 0.28 to 0.55 (EARL acceptance 
0.27-0.43). Centres were not asked for additional reconstructions 
and the tolerance limits are been reconsidered with available 
data for prospective site inclusion. Conclusion: This study has 
enabled the identification of SUV calibration errors in 42% cen-
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tres. Uniformity of RC values was observed, despite the toler-
ances of EARL were not fulfilled. Therefore, we conclude that a 
multicentre study requires a previous qualification for accurate 
quantification.

EP-05 e-Poster Area

Inflammation & Infection: Musculoskeletal Infection 
and Inflammation

EP-0052
Visual Versus Semiquantitative Analysis In 99mTc-HMPAO-
labelled Leukocytes Scan To Diagnose Osteoarticular 
Infection
E. Noriega-Álvarez, E. Casillas Sagrado, A. M. García Vicente, M. 
Talavera Rubio, F. J. Pena Pardo, B. González García, M. E. Bellón 
Guardia, M. J. Tello Galán, A. M. Soriano Castrejón; Nuclear 
Medicine Department of University General Hospital, Ciudad Real, 
SPAIN.

Purpose: to compare the contribution of visual vs. semiquan-
titative analysis in 99mTc-HMPAO labelled white blood cells 
Scintigraphy (WBCS) for diagnosing osteoarticular infection. 
Subjects & Methods: 88 patients (p) were studied to rule out 
osteomyelitis. Planar images in WBCS were acquired at 30min, 
4 and 24h after labelled leukocyte reinjection. All images were 
assessed visually and semiquantitatively and compared with the 
final diagnosis established by culture and/or clinical follow-up 
of more than 12 months in all patients. Visual analysis: studies 
were classified as “negative for infection” if no uptake was seen 
in both 4h and 24h planar images or when the uptake was de-
creasing over time, and “positive for infection” when at least one 
focus of abnormal uptake, characterized by a time-dependent 
increase in radioactivity or an increase in size from 4h to 24h 
planar images, was observed. Semiquantitative analysis: in all 
images a region of interest (ROI) was drawn over the area of 
suspected infection and copied to presumed normal reference 
tissue. The mean counts per pixel in these ROIs were recorded 
to calculate target/background (T/B) ratios in both 4h and 24h 
images. The scan was considered negative for infection when 
the T/B ratios were similar or decreased with time; and was con-
sidered positive when the T/B ratio increased with time. Images 
were classified using different thresholds of increase (∆%) in T/B 
ratio over time: ≥10 and ≥20%. ∆%= (T/B24h-T/B4h) / T/B4h The fol-
lowing data were analyzed: sensitivity (S), specificity (Sp), posi-
tive predictive value (PPV), negative predictive value (NPV) and 
diagnostic accuracy (Ac). Results: The final clinical diagnosis 
showed infection in 23p and no infection in 65p. •Results ob-
tained (%) in visual analysis: -S:82.6; Sp:95.3; PPV:86.4, NPV:93.9 
and Ac:96.1 •Results obtained (%) in semiquantitative analysis in 
groups with different ∆%: -∆%≥10%: S:47.8; Sp:75.4; PPV:40.7, 
PV:80.3 and Ac:68.2 -∆%≥20%: S:39.1; Sp:95.4; PPV:75, NPV:81.6 
and Ac:80.7 Conclusion: The visual analysis obtained greater 
diagnostic precision than the semiquantitative method, which 
did not contribute to the diagnosis.

EP-0053
Semiquantitative Analysis In 99mTc-HMPAO-labelled 
White Blood Cells Scintigraphy For The Screening Of 
Osteoarticular Infection
E. Noriega-Álvarez, E. Casillas Sagrado, A. M. García Vicente, V. 
M. Poblete García, G. Jiménez Londoño, M. Jiménez Alonso, N. 
D. Disotuar Ruiz, W. R. Martínez Bravo, A. M. Soriano Castrejón; 
Nuclear Medicine Department of University General Hospital, 
Ciudad Real, SPAIN.

Purpose: to evaluate the usefulness of the semiquantitative 
analysis and its influence on the estimation of the post-test prob-
ability in white blood cells scintigraphy (WBCS) for the screening 
of the osteoarticular infection. Subject & Methods: 82 patients 
(p) were separated into two groups: Group 1, with joint prosthe-
ses (51p), and Group2, without prosthesis (31p). Planar images 
in WBCS were acquired at 30min, 4h and 8h post-reinjection of 
labelled leukocytes. In all scans, semiquantitative analysis was 
performed by drawing a ROI over the suspected infectious foci. 
Whenever possible, this ROI was mirrored automatically on pre-
sumed normal reference tissues. The mean counts per pixel in 
these ROIs were recorded and lesion-to-reference background 
(L/B) ratios were calculated both at 4h and 8h images. When 
the L/B ratios were similar or decreased with time the scan was 
considered negative for infection; when the L/B ratio increased 
with time, the scan was considered positive. Images were clas-
sified using different thresholds of percentage variation (Δ%) in 
L/B ratio over time: ≥10 and ≥20 %. The Δ% was calculated with 
these formula: ∆%=(L/B8h-L/B4h) / L/B4h. The results were com-
pared with the final diagnosis by culture and/or biopsy in 38p 
or clinical follow-up of 12 months in 44p.We analyzed sensitivity 
(S), specificity (Sp), positive and negative predictive values (PPV 
and NPV), diagnostic accuracy (Ac) and positive and negative 
post-test probability (P + and P-) for each Δ%. Results: The final 
diagnosis was: •Group1: infection in 7p and no infection in 44p. 
•Group2: infection in 12p and no infection in 19p. The values in 
the semiquantitative analysis were: Conclusion: The best diag-
nostic results were obtained in joint prostheses, determining 
that a Δ% ≥10% seems to be enough to obtain high S and NPV, 
therefore, with a negative result we can rule out infection with 
greater impact on the post-test probability. The semiquantita-
tive analysis seems to have a limited role in the rest of osteo-
articular infections, although a Δ%≥20% should influence the 
positive post-test probability.

EP-0054
Effectiveness of Immunoscintigraphy with 99mTc-
Antigranulocyte Antibody (Besilesomab) in 
Musculoskeletal Infection: Seven Years of Clinical 
Experience
J. Alors-Ruiz1,2, E. Ramos-Moreno1, M. J. Cañada-Rodríguez1, T. 
Amrani-Raissouni1, S. Sanz-Viedma1, A. Montellano-Fenoy1, S. 
Ortega-Lozano1, M. D. Martínez del Valle-Torres1, J. Villena-Salinas1, 
A. Delgado-García1; 1Nuclear Medicine Department. Virgen de la 
Victoria University Hospital, Málaga, SPAIN, 2University of Málaga, 
Málaga, SPAIN.
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Purpose: Evaluate the effectiveness of the immunoscintigra-
phy with 99mTc labelled monoclonal antigranulocyte antibody 
(99mTc-besilesomab) in patients with suspected osteomyelitis. 
Subjects and Methods: Retrospective study, it includes 106 
procedures performed with suspected osteomyelitis (from Feb-
ruary 2012 to October 2017). Initially, all patients underwent a 
three-phase bone scan scintigrapfy (740 MBq of 99mTc-HDP) with 
immediate imaging acquisition, 5 minutes and 2 hours after its 
administration. Several days later, a immunoscintigraphy (740 
Mbq of 99mTc-besilesomab) was performed with the acquisition 
of planar images, 4 and 24 hours after its administration. Pa-
tients suspected of osteomyelitis were included, most of them 
with joint prostheses and other orthopedic hardware devices 
(78%). The final diagnosis it is based mainly on surgical reports 
(53%), microbiological confirmation (51%), pathological reports, 
other diagnostic imaging techniques (CT and MRI) and clinical 
follow-ups along at least 6 months. It has been excluded all 
those cases without enough data in the clinical history to reach 
a definitive diagnosis. It has been determined the sensitivity, 
specificity, accuracy, precision and negative predictive value of 
the test calculated according to the total number of procedures 
(n = 106) and for three defined patient groups: joint prosthe-
ses implanted (n = 59), orthopedic hardware of any type (n = 
83) and patients suspected of osteomyelitis without orthope-
dic hardware (n = 23). Results: In the totality of the performed 
procedures, the 99mTc-besilesomab planar immunoscintigraphy 
showed a correct diagnosis in 95 cases (accuracy and precision 
of 0.89), indicating a sensitivity of 0.83, specificity of 0.93 and 
negative predictive value of 0.89. The group of patients with 
orthopedic hardware implanted showed a sensitivity and speci-
ficity, positive and negative predictive values   similar to the total 
(0.82, 0.94, 0.90 and 0.88 respectively). In the patients who were 
exclusively carriers of joint prostheses, the sensitivity data were 
lower than the total (0.75) with a specificity of 0.91. The group of 
suspected patients of osteomyelitis without implanted ortho-
pedic hardware revealed a better sensitivity and similar specific-
ity compared with the rest of the groups and with the total (0.87 
and 0.93 respectively). Conclusions: The clinical application of 
the immunoscintigraphy with 99mTc-besilesomab shows a diag-
nosis accuracy and precision in the suspicion of bone infection.

EP-0055
First-in-man Study in Bone Imaging with the New CZT 
SPECT Camera (VERITON®)
B. Enilorac1, D. Bouthiba1,2, C. Nganoa1, N. Roth3, N. Aide1, D. 
Agostini1; 1CHU de Caen, Department of Nuclear Medicine, Caen, 
FRANCE, 2EA4650, Normandy University, Caen, FRANCE, 3Spectrum 
Dynamics Medical, Caesarea, ISRAEL.

Introduction: Based upon the breakthrough of cardiac CZT 
cameras, there is now an interest to apply this same technology 
to other SPECT imaging targets. Recently, an organ specific CZT-
SPECT scanner (VERITON®Spectrum Dynamics, Caesarea, Israel) 
that utilizes a focused body/organ and contouring detector 
technology has been introduced, interesting for bone-imaging. 
In this study, we compare bone SPECT imaging between a con-
ventional gamma camera and the VERITON® camera. Subjects 

and Methods: With the approval of the ethical committee, on 
patients undergoing the routine clinical procedures as part of 
their clinically referred care, bone SPECT imaging have been ac-
quired with a conventional gamma camera and the VERITON® 
camera, with no additional injection of radiopharmaceutical to 
patients. The bone HMDP SPECT data was acquired for 10min 
in body contouring mode using 12 CZT detectors and 240 to 
300 projections per detector. The images were reconstructed 
using OSEM iterative algorithm with resolution recovery, CT 
prior, 2.46mm voxel size, 8 iterations, 8 subsets and Chang at-
tenuation correction. Results: To date, bone SPECT imaging 
have been acquired in 18 patients (age 64+/-17) suspected of 
bone inflammatory or metastases and injected with 625.70 (+/-
70) MBq of 99mTc-HMDP. Initial experience with the CZT-SPECT 
system has shown that it is possible to acquire bone SPECT 
image in approximately 10 minutes, same time required by a 
conventional SPECT system, but with a better resolution. Sim-
ilar diagnosis was done in all the patients in both modalities. 
Conclusion: CZT technology has the potential to provide high 
resolution SPECT images with potentially lower time acquisition 
and/or radiation dose to the patient than when using conven-
tional gamma camera technology. Further investigation is nec-
essary to demonstrate the benefits of applying this new CZT-
CT64 technology to SPECT bone-nuclear imaging.

EP-0056
Utility of the SPECT-CT in the detection of causes of post-
surgical raquiagia
C. Mena Melgar, M. Garcia Alonso, C. Sandoval Moreno, M. 
de la Rubia Marcos, A. Herrero Muñoz, L. Castillejos Rodriguez, 
C. Paniagua Correa, A. Ortega Valle, M. Balsa Breton; Hospital 
Universitario Getafe, Getafe, SPAIN.

Purpose: To analyze the usefulness of SPECT-CT in patients with 
spinal pain and previous history of spinal surgery. Subjects and 
Methods: We retrospectively analyzed the scintigraphic stud-
ies, performed during the last two years in our center, on 67 
patients with spinal pain (46 women and 21 men), previously 
operated on the spine. The interval between the surgery and 
the scintigraphic study was: less than one year in 11 patients, 
between one and two years in 17 and more than two years in 
39. All requests were made to rule out the main surgical com-
plications: infection, osteosynthesis material mobilitation and 
pseudoarthrosis. All of them underwent a bone scan with 99 
Tc-HDP (planar images in two phases and SPECT-CT in the met-
abolic phase) and a 67-Gallium scintigraphy (planar images and 
SPECT-CT if planar were positive). We divided positive results 
into four groups: infection, material mobilization, pseudoar-
throsis and degenerative pathology (joint facets, interdiscal). 
Results: Twenty seven of the 67 patients studied had a negative 
scintigraphic study with double tracer, being in 24 of them true 
negatives. There were 3 false negative results which were subse-
quently operated on, because of low-grade infection. This give 
us a negative predictive value of 89%. Twenty of the 67 patients 
were subsequently operated on. Seventeen of them presented 
a previous positive scintigraphic study (8 degenerative patholo-
gies, 6 mobilizations, 2 infections and 1 pseudoarthrosis), which 
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gives us a sensitivity of 85% in the detection of postoperative 
rachialgia causes. In 16 of the 20 patients operated on (80%) the 
identified area as causing pain was within the fused segment. 
Conclusion: SPECT-CT is very useful in the study of postopera-
tive rachialgia, presenting a high NPV to rule out the main sur-
gical complications, and a high sensitivity in the detection of 
bone etiology of pain.

EP-0057
Comparative diagnostic accuracy of MRI and 99mTc 
Ubiqucidin SPECT-CT in suspected post-operative spinal 
infection
S. Fatima1, S. T. Butt1, A. A. Bukhari1, N. Ahmed1, M. A. Saeed1, F. 
Hussain2, M. Faheem1, R. N. Miller3; 1Nuclear Medicine, Oncology 
& Radiothearpy Institute (NORI), Islamabad, PAKISTAN, 2Nuclear 
Medicine Center (Armed Forces Institute of Pathology), Rawalpindi, 
PAKISTAN, 3International Atomic Energy Agency (IAEA), Vienna, 
AUSTRIA.

The diagnosis and localization of post-operative spinal infection 
remains a challenge for physicians as change in morphological 
feature after surgery renders MRI interpretation challenging. 
99mTc-Ubiquicidn has shown promising role in musculoskeletal 
infections, however, its role in diagnosing post-operative spinal 
infections has yet not been fully explored. Purpose: The pur-
pose of this study was to evaluate and compare the diagnostic 
value of 99mTc labeled Ubiquicidin SPET/CT scan and magnetic 
resonance imaging (MRI) in diagnosing post-operative spinal in-
fection. Methods: From December 2013 to November 2017 pa-
tients with a clinical suspicion of infection in patients having prior 
spinal surgery, were included in the study. The 99mTc-Ubiqucidin 
SPCET/CT and MRI of the spine were performed within a 2-week 
time span. Imaging results were compared to the histopathol-
ogy, culture and /or follow up data, for final clinical diagnosis. 
Results: Thirty-eight patients were included of whom 23 pa-
tients were diagnosed with active infection. MRI showed an 
overall sensitivity of 66.67 % and specificity of 85 %. Diagnos-
tic accuracy was 76.32 %. 99mTc-SPECT-CT showed sensitivity of 
72.22 % and specificity of 90%. While diagnostic accuracy was 
81.58%. Inter-observer agreement was better with SPECT/CT 
compared with MRI as well. Conclusions: As compared to MRI, 
99mTc-Ubiqucidin SPECT/CT has slightly superior diagnostic val-
ue for detecting post-operative spinal infections.

EP-0058
Review Of The Results Of 18F-FDG PET / CT Studies 
Performed To Diagnosed Patients Of Histiocitosis
E. Ardila Manjarres, C. Duran Barquero, J. Ardila Mantilla, D. 
Zamudio Rodriguez, I. Gomez Fernandez, A. Rotger Regi, M. Lozano 
Murgas, Y. Henao Celada, J. Alonso Farto; Hospital Gregorio 
Marañón, Madrid, SPAIN.

Objective: To retrospectively evaluate the results of 18-FDG PET 
/ CT studies performed on patients with histiocytosis, evaluate 
their use in the identification of new lesions and assess the ther-
apeutic response. Material and Methods: Between 2013 and 
2017, 22 PET / CT studies were performed on 10 patients diag-

nosed with histiocytosis for initial staging and treatment moni-
toring (3 girls, 3 boys between 2-13 years and 4 adults between 
46-58 years old). The results of the PET / CT were reported and 
were reevaluated with CT, MRI, histology and clinical follow-up 
of the patient. Results: Of the 10 patients, 6 had type I Lang-
erhans histiocytosis, 3 type II and 1 patient with mixed type. 
The extension it was monosystemic unifocal in 6 patients and 
multifocal monosystemic in 4, evolving one with multisystemic 
of low risk (lymphatic and multiple cutaneous affectation). The 
systems with disease were lymphatic, cerebral, osseous, pulmo-
nary, meningeal and nasopharyngeal. Of the 22 PET-CT studies, 
6 were TP, 14 TN, 2 FP. Among the TP: in 3 cases the PET / CT 
detected more lesions than the CT, in one the PET also reject-
ed the suggested disease in CT and NMR at the perirenal level 
that was shown negative and in another the PET / CT detected 
two lesions in the lung with a secondary metabolic behavior, a 
relationship with histiocytosis and a secondary one a broncho-
genic cancer confirmed by biopsy. The FP were due to positive 
adenopathy in PET / CT and splenic involvement, which was 
followed by pathology care. There was 1 TN in a pathological 
echogenic sternal lesion, which was followed up with CT and 
after negative biopsy. In treatment monitoring there were only 
discrepancies between the PET / CT result and CT in two studies, 
demonstrating in the follow-up the absence of disease as de-
scribed by PET. Conclusions: PET / CT is a useful tool, together 
with other diagnostic tests, in personal injuries and in monitor-
ing, the therapeutic response of patients with histiocytosis.

EP-0059
Effect Of Microbiologic Characteristics Of Causative 
Micro-organisms On Patterns Of Labeled WBCs Uptake In 
Osteomyelitis
S. Dannoon1, S. Alenezi1, W. Al-Fouzan2,3, A. Alosaimi3, M. Alhusain3, 
A. Elgazzar1; 1Nuclear Medicine Department, Faculty of Medicine, 
Kuwait University, Safat, KUWAIT, 2Microbiology Department, 
Faculty of Medicine, Kuwait University, Safat, KUWAIT, 3Farwania 
Hospital, Farwania, KUWAIT.

Objective: To study the correlation between the scintigraphic 
pattern on labeled WBC scan and microbiology of the causative 
bacterial organisms in cases of non-vertebral osteomyelitis. 
Methods: Retrospective analysis of 25 cases referred to nuclear 
medicine department in Kuwait’s general hospital. Bone scans 
and labeled WBC scans were cross-referenced with microbio-
logical culture and inflammatory laboratory markers. Results: 
Total of 16 patients were eligible for this study, seven females 
and nine males. The diagnosis of osteomyelitis was confirmed 
on all patients based on their clinical, laboratory and positive 
culture results. Of these, seven patients had gram positive while 
nine patients had gram negative bacterial infection. The ma-
jority (85.7%) of gram-positive organisms had positive scans 
whereas only one-third (33.3%) of patients with gram-negative 
organisms had a positive scan. Conclusion: The pattern ob-
served in this study shows that the false negative results of la-
beled-WBC scans are mainly noted in patients with gram-neg-
ative as opposed to gram-positive bacterial infections. This 
observation may be due to the anti-chemotactic factors that 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S316

gram-negative organisms are known to secrete, which may 
prevent the migration of labeled WBCs to the site of infection 
decreasing the accumulation of labeled WBCs and resulting in 
a false-negative scan.

EP-0060
Three Phase Bone Scintigraphy and SPECT-CT Findings of 
Spondylodiscitis
A. O. Karacalioglu, S. Mahmudov, O. Emer, S. Ince, T. 
Haciosmanoglu, E. Alagoz, N. Arslan; Gulhane Training and 
Research Hospital, Ankara, TURKEY.

The vertebral corpuses, intervertebral discs, paravertebral struc-
tures and spinal canal can be affected by infectious-inflamma-
tory process named with spondylodiscitis which has potentially 
high morbidity and mortality rates. Staphylococci are the major 
cause of the disease, but other bacteria and fungi are among 
the other etiologic agents. Blood cultures, appropriate imaging 
and biopsy are essential steps for the diagnosis. Spinal infec-
tions can be aetiologically classified as pyogenic (bacterial), 
granulomatous (tuberculous or fungal) and parasitic (Echino-
coccosis). The purpose of this study is to compile the general 
three-phase bone scan and SPECT CT findings of patients with 
spondylodiscitis. Material and Methods: From October 2017 
to March 2018, 18 patients (13 females, 5 male, mean age: 54) 
who were diagnosed with spondylodiscitis were included in 
the study. According to our clinical protocol, after the injection 
of the 20±5 mCi (740±185 MBq)Tc-99m labeled methylene di-
phosphonate, three-phase bone scintigraphy including perfu-
sion images (frame/2 sec) in the first minute, the blood pool 
scan at 5 min and late whole body image at 3 hours together 
with SPECT-CT imaging of region of interest were performed 
to all patients. The agent we used In the area of pain blood 
pool scan for 2 seconds at one minute and a 5-minute view 
from this area after 5 minutes and usually after 3 ± 1 hours, full 
body scanning and SPECT-CT imaging are performed. Results: 
Rose Bengal Test for Brucella was negative for all patients in the 
study. Faintly increased activities in the affected area during 
the perfusion and blood pool images were noticed in all pa-
tients. Prominently increased activity uptake was detected in 
consecutive 2 vertebrates together with the intervertebral disc 
space in whole body images. Prominent sclerosis with end-
plate destruction in the affected planes of the corpus vertebra 
was noticed on the SPECT-CT scans. Decrease in heights of the 
consecutive vertebras with disc hypodensity and narrowing 
intervertebral disc space were another findings. Interestingly, 
increased osteoblastic activity were also detected in the inter-
vertebral disc space in addition to affected parts of the con-
secutive vertebras. Conclusion: Although the diagnosis of the 
spondylodiscitis remains challenging due to an insidious onset, 
with subtle and misleading clinical features, three-phase bone 
scintigraphy with technetium-99m is very sensitive (90%) with-
in a few days of infection onset and addition of conventional 
CT offers even higher accuracy in the diagnosis of the spon-
dylodiscitis.Hence, SPECT-CT provides valuable morphological 
information about the underlying pathophysiological mecha-
nisms in the increased osteoblastic activities on the bone scan.

EP-0061
Tc99m-Ciprofloxacin Scintigraphy In The Diagnosis Of 
Prosthetic Hip Joint Infection
V. Dabbagh, M. Gharedaghi, S. Ghahremani, N. Ayati, A. Kachouei; 
Mashhad University of Medical Sciences, Mashhad, IRAN, ISLAMIC 
REPUBLIC OF.

Introduction: Hip prosthesis implantation has some complica-
tions specially prosthetic infection. This study was conducted 
to evaluate the usefulness of Tc99m-Ciprofloxacin scintigraphy 
(CIP-Scan) in detection of infectious process in patients with 
hip arthroplasty. Methods: Twenty three patients (aged 24-84 
years) with painful hip prosthesis underwent CIP-Scan. CIP-Scan 
was performed at 1, 4, and 24 h after intravenous injection of 
370 MBq of Tc99m-Ciprofloxacin. Both qualitative and semi-
quantitative (target-to-background ratio) methods were used to 
interpret the images. Target-to-background ratio was calculated 
based on geometric mean of region of interests. Final diagnosis 
of infection was confirmed by active follow-up, surgical findings, 
macroscopic evidence of purulent material or positive microbi-
ological analysis. Results: The best results were obtained from 
the 4-h as well as 24-h images specially 4-h images. The sensitiv-
ity, specificity, negative predictive value, and positive predictive 
value were 88.9%, 84.6%, 88.8%, and 92.8% with an accuracy 
91.3%. ROC curve analysis for 4-h images showed a good cut-
off value: 1.43. Area under the curve was 0.86. Conclusion: CIP-
Scan can be useful for differentiating infection from the aseptic 
loosening of the hip prosthesis. 4-h images were recommended 
for interpretation.

EP-0062
Silent myocarditis with 18F-FDG-PET/CT in systemic 
sclerosis
Z. Besenyi1, G. Ágoston2, R. Hemelein3, A. Varga2, L. Kovács4, L. 
Pávics1; 1University of Szeged, Department of Nuclear Medicine, 
Szeged, HUNGARY, 2University of Szeged, Department of Family 
Medicine, Szeged, HUNGARY, 3University of Szeged, Department 
of Rheumetology, Szeged, HUNGARY, 4University of Szeged, 
Department of Rheumatology, Szeged, HUNGARY.

Aim: Primary cardiac manifestation is a common complication 
of systemic sclerosis (SSc). In SSc the immuno-inflammatory 
damage leads to myocardial fibrosis and consequent myocar-
dial dysfunction. Clinically evident heart involvement appears 
as a bad prognostic factor, responsible for up to 30 % of SSc-re-
lated mortality. 18F-FDG PET/CT plays an increasing role in the 
diagnostics of inflammatory disorders with myocardial manifes-
tation. The aim of this study was to assess the diagnostic utility 
of cardiac 18F-FDG PET/CT in patients with SSc, and to evaluate 
simultaneously results of 2Dimensional Speckle Tracking Echo-
cardiography (STE). Materials and Methods: 16 consecutive 
patients with systemic sclerosis (age: 59±8 y, 14 female, 2 male) 
and 9 control patients (age: 46±18 y, 4 female, 5 male) were 
enrolled in the study. We excluded the patients of known heart 
failure from different origin, and exclude patients with systemic 
sclerosis related secondary heart involvement. After high-fat, 
high-protein, low carbohydrate - diet (previous 24 hours) and 
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extended fasting (6 hours) cardiac 18F-FDG-PET/CT acquisition 
was performed in 2D mode. Within 24 hours all systemic 
sclerosis patients underwent comprehensive echocardiography 
focusing on left ventricular myocardial mechanics applying STE. 
The recommended 17 segment model was used to assess the 
18F-FDG activity and for the calculation of myocardial strain as 
well. On 18F-FDG PET data the segmental myocardial 18-FDG 
uptake in body weight SUV (g/ml) by PMOD software was 
calculated and diversity index (DI: standard deviation of SUV 
divided with mean SUV) were calculated as well. The strain 
values were measured offline by speckle tracking EchoPAC 
software. Results: In eight patients (8/16) showed significantly 
increased 18F-FDG uptake (4.09±2.47 g/ml) with significantly 
higher diversity index (0.13±0.02) in the myocardium. In all con-
trol patients and in 8 patients with systemic sclerosis the cardiac 
uptake was near equal or lower than blood-pool activity. The 
FDG-uptake in 8 “PET-negative” systemic sclerosis patients and 
in control subjects were not differed significantly (1.95±0.28 g/
ml, DI: 0.05±0.01 versus 1.81±0.26 g/ml, DI: 0.05±0.02 p<0,01). 
In “PET-positive” patients global left ventricular longitudinal 
strain values (17.02±3,49% vs. 18,08±3,76%) were lower than 
in PET-negative cases. In 17 segmental myocardial analysis in 
FDG-uptake and strain abnormalities showed small differences, 
caused by different pathomechanism of detected inflammation 
and fibrosis. Conclusion: In systemic sclerosis 18F-FDG PET/CT 
is a promising imaging tool to detect early stage silent myocar-
dial inflammation. In the active condition STE provides a simple, 
non-invasive modality to detect metabolic activity related sub-
tle mechanical changes in myocardium.

EP-0063
Screening for Cancer In Autoimmune Myopathies with 
FDG-PET/CT
P. Maliha, M. Hudson, G. Abikzher, S. Probst; McGill University 
Health Centre, Montreal, QC, CANADA.

Background: The indications and modalities for cancer screen-
ing in autoimmune myopathies (AIM) remain to be clarified. 
Positron emission tomography with fluorine-18 fluorodeoxyglu-
cose integrated with computed tomography (FDG-PET/CT) was 
proposed as a practical alternative to conventional modalities 
for cancer screening in paraneoplastic settings. The studies’ goal 
was to determine the performance characteristics of FDG-PET/
CT versus conventional modalities for cancer screening in AIM. 
Methods: 100 FDG-PET/CT scan results in 63 AIM subjects with-
out history of cancer from one academic center in Montreal, 
Canada were retrospectively reviewed. Demographic, clinical 
and conventional cancer screening test (physical and gyne-
cologic examination, blood work (complete blood count, liver 
function tests, urinalysis), chest X-ray, gastroscopy, colonoscopy, 
computed tomography of the thorax/abdomen/pelvis, mam-
mography, endovaginal ultrasound and tumour markers) data 
were retrieved from electronic medical records. Subjects were 
classified into AIM subsets using novel classification criteria (Al-
lenbach et al. Neuropathol Appl Neurobiol 2017). Diagnostic 
screening tests were classified whether malignancies were sus-
pected and present (true positive), suspected and absent (false 

positive), not suspected and absent (true negative) and not sus-
pected and present (false negative). Results: The study cohort 
included 31/63 dermatomyositis (DM), 25/63 overlap myositis 
(OM), 1/63 immune-mediated necrotizing myopathy (IMNM), 
1/63 polymyositis (PM), 1/63 orbital myositis and 4/63 unspeci-
fied myositis subjects. 3/31 (10%) DM subjects were diagnosed 
with malignancies: cutaneous squamous cell carcinoma (cSCC), 
invasive ductal carcinoma and multiple myeloma. 0/25 of the 
overlap myositis and 0/7 of the other subjects were diagnosed 
with cancer after an average follow-up period of 3.5 years. FDG-
PET/CT did not detect and missed all the 3 malignancies. 13/100 
(13%) false positive FDG-PET/CT scans led to 8 unnecessary bi-
opsies and 11 additional investigations. Conventional screening 
detected the 3 malignancies: cSCC by physical exam, breast 
cancer by mammography and multiple myeloma by complete 
blood count. 22/62 (35.5%) false positive conventional screen-
ings led to 10 additional investigations and 12 biopsies (includ-
ing 7 investigational colonoscopy and gastroscopy biopsies). 
The false positive CT scans (10/50, 20%) contributed to the 10 
additional investigations and to 2 biopsies. Discussion/Conclu-
sion: Since the risk of cancer in AIM differs by subset, cancer 
screening is likely to be most useful in high-risk subsets, such 
as DM. In addition, FDG-PET/CT does not appear to be a useful 
cancer screening modality in AIM and carries potential harms 
associated with unnecessary invasive investigations. These re-
sults, if replicated in a larger, multi-centered study, carry signif-
icant consequences in terms of optimal management of AIM 
and health resource utilization.

EP-0064
Skeletal muscle volume determined by semi-automated 
CT segmentation in patients with idiopathic inflammatory 
myopathy
S. Hvidsten1, O. Gerke1,2, S. Jacobsen3, P. Høilund-Carlsen1,4, L. P. 
Diederichsen5,4, J. A. Simonsen1; 1Department of Nuclear Medicine, 
Odense University Hospital, Odense, DENMARK, 2Centre of Health 
Economics Research, University of Southern Denmark, Odense, 
DENMARK, 3Copenhagen Lupus and Vasculitis Clinic, Center for 
Rheumatology and Spine Diseases, Rigshospitalet, University 
of Copenhagen, Copenhagen, DENMARK, 4Clinical Institute, 
University of Southern Denmark, Odense, DENMARK, 5Department 
of Rheumatology, Odense University Hospital, Odense, DENMARK.

Aim: Idiopathic inflammatory myopathy (IIM) is clinically char-
acterized by skeletal muscle weakness and atrophy as well as 
impaired physical function. Besides inflammation, muscle biop-
sy may reveal reduced capillary density, degeneration, fibrosis, 
and histological signs of atrophy. We determined thigh muscle 
volume using non-invasive semi-automated CT segmentation 
to quantify muscle atrophy in patients with IIM. Materials and 
Methods: Lower body SPECT/CT was performed as part of a 
study on 99mTc-pyrophosphate muscular uptake in 84 IIM pa-
tients and 46 gender and age-matched healthy control sub-
jects. In 71 patients, the IIM had been longstanding and was 
medically treated (“chronic”), 13 other IIM patients were newly 
diagnosed and treatment-naïve (“acute”). Muscle function was 
tested clinically using MMT8. Muscle volume was determined 
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by CT scans and semi-automated segmentation of the thigh 
muscle: Demarcation lines 5 cm below the trochanter major 
and 8 cm above the knee joint were defined manually. The mus-
cle volume in between was automatically determined as voxels 
with values of 0-90 Hounsfield units. The correlation of muscle 
function with muscle volume was investigated by multivariate 
regression analysis of muscle volume per length, 99mTc-pyro-
phosphate uptake, age and sex. “Acute” and “chronic” subsets 
were also analyzed separately. Results: The thigh muscle vol-
ume of patients was 20% less than that of controls; i.e. 3561±165 
mL and 4435±237 mL, respectively (p=0.003). Considering the 
length of the volume of interest, the relative difference was 
similar; 14.2±0.6 mL/mm in patients versus 17.7±0.7 mL/mm in 
controls (p<0.001). Muscle function could in part (R2=0.31) be 
explained by a regression model that included muscle volume 
per length, 99mTc-pyrophosphate uptake, age, and sex; for ev-
ery increase of 1 mL/mm, MMT8 increased by 0.46 (p=0.006). In 
subgroup analyses, the volume per length of acute and chronic 
patients was lower than in healthy controls, but did not differ; 
being 14.5±1.5 and 14.1±0.63 mL/mm, respectively (p=0.79). 
Conclusion: Semi-automated CT segmentation was a feasible 
method for determining thigh muscle volume. IIM patients 
had smaller muscle volume than controls, even in patients with 
recent onset of IIM. Reduced muscle function was in part ex-
plained by this lower muscle volume. Hence, muscle volume 
may be clinically relevant and should presumably be given 
more attention. Given the findings in patients with recent onset 
IIM, muscle volume determination by CT segmentation might 
be a clinically useful parameter that can be determined as part 
of SPECT/CT or PET/CT and thus contribute to the diagnostic 
work-up in patients with suspected IIM.

EP-06 e-Poster Area

Inflammation & Infection: Vascular and Soft Tissues 
Infection and Inflammation

EP-0065
Quantitative analysis of 18F-FDG uptake by PET-CT in the 
Diagnosis of Cardiac Sarcoidosis
E. Kalogianni, D. Levant, A. Cheetham, M. Vadrucci, B. Corcoran, 
N. Mulholland, G. Vivian; King’s College Hospital, London, UNITED 
KINGDOM.

Introduction: PET-CT imaging using 18F-FDG is a very import-
ant modality to diagnose patients with cardiac sarcoidosis (CS). 
The aim of this study was to evaluate various quantitative pa-
rameters and assess their ability to accurately diagnose the con-
dition within the myocardium. Methods: 39 patients (21 males 
- 18 females, mean age: 58 ±15) with suspected CS underwent 
18F-FDG imaging using a GE Discovery 710 PET-CT scanner 
between December 2016 and February 2018. Injected activity 
was 355 ± 56 MBq. All patients followed a low carbohydrate and 
high fat diet on the day before and an 18 hours fasting period. 
Prior to this scan, patients had a Rest Myocardial Perfusion Scan 
(MPS). CS was confirmed from abnormal imaging, biopsy and 

clinical findings. Measurements of SUVmax of the left ventricular 
blood pool (LVBP), heart and liver where performed using the 
GE AW suite. A VOI covering the heart was created to measure 
the TLG or cardiac metabolic activity (CMA) using the LVBP SU-
Vmax as threshold and heart SUVmax. The heart SUVmax/LVBP 
SUVmax and heart SUVmax/liver SUVmax ratios were calculated. 
The LVEF% and LV phase SD from the perfusion study were also 
measured using QPS-QGS (Cedas-Sinai Medical Center). Data 
were checked for normality and logarithmically transformed. All 
statistical analysis was performed using SPSS (version 23 IBM). 
Results: Heart SUVmax was 10.9 ± 5.4 and 3.7 ± 1.5 (p<0.001) 
for the positive and negative group respectably. CMA was 1532 
± 1040 and 225 ± 215 (p<0.001) for the positive and negative 
group respectably. Heart SUVmax/LVBP SUVmax was 4.7 ± 2.4 
and 1.7 ± 0.7 (p<0.001) for the positive and negative group re-
spectably. Multivariate data analysis for diagnosing CS showed 
that the ratios: heart SUVmax/LVBP SUVmax (p = 0.000), heart 
SUVmax/liver SUVmax (p = 0.000), heart SUVmax (p=0.000) 
and CMA (p=0.000) where the only significant predictors of the 
disease. ROC analysis showed that the area under the curve 
(AUC) for these parameters were: 0.920 for heart SUVmax/LVBP 
SUVmax, 0.953 for heart SUVmax/liver SUVmax, 0.942 for heart 
SUVmax, 0.956 for CMA, 0.407 LV phase SD and 0.431 for LVEF. 
Conclusion: Quantitative Parameters of FDG uptake have been 
shown to predict active cardiac sarcoidosis. No correlation was 
shown between the LV phase SD and the SUVmax.

EP-0066
Evaluation of Left Ventricular Assist Device (LVAD) 
Infection with 18F-FDG PET/CT: Normal Variants and 
Diagnostic Performance
G. April, V. Finnerty, S. Authier, F. Harel, M. Pelletier-Galarneau; 
Montreal Heart Institute, Montréal, QC, CANADA.

Objectives: Left ventricular assist devices (LVAD) are battery 
operated pumps used in patients with heart failure to maintain 
adequate systemic circulation. LVAD infections are especially 
difficult to diagnose and are associated to high morbidity and 
mortality. Nowadays, FDG-PET/CT imaging is often included in 
the investigation of LVAD infections. However, interpretation of 
FDG-PET/CT is complicated by post-operative inflammation, CT 
artifacts, and lack of interpretation criteria. In this study, we assess 
performance of FDG-PET/CT imaging to differentiate between 
normal and infected LVAD. Methods: 32 FDG-PET/CT scans per-
formed in 14 subjects with a LVAD (HeartMate II) were retrospec-
tively reviewed. Imaging was performed following a myocardial 
suppression protocol including prolonged fasting, high-fat/
low-carbohydrate diet, and intravenous heparin. Qualitative and 
semi-quantitative assessment of FDG-PET/CT with metabolic 
distribution (SUVmax) and metabolic volume were performed 
for each component (driveline, outflow cannula, and pocket 
housing). Non-LVAD infections and antibiotics treatments were 
documented. Final diagnosis was based on a composite of 
outcome information, surgical observations, histopathological 
samples, and INTERMACS classification. Results: FDG-PET/CT 
were performed between 14 and 919 days after LVAD installa-
tion (285±264 days). Four (28.6%) subjects had LVAD infection 
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(3 drivelines, 2 outflow cannulas, and 3 pocket housings) based 
on final diagnosis. Non-LVAD infections were identified on 9 
scans (5 subjects). In non-infected subjects, FDG uptake appears 
to stabilize after approximately 1 year in all components with 
homogenization of the distribution over time. SUVmax were 
significantly higher (p<0.001) in infected components com-
pared to non-infected components. Metabolic volumes were 
significantly higher in infected drivelines (p<0.001) and pocket 
housings (p=0.002) while not significantly different (p=0.68) for 
outflow cannulas.   Optimal SUVmax cutoffs were 4.0 for drive-
line, 10.0 for outflow cannulas, and 6.5 for pocket housing. Using 
these cutoffs, sensitivity, specificity, and accuracy were 100%, 
88%, and 78% for driveline, 100%, 100%, and 100% for outflow 
cannulas, and 100%, 90%, and 91% for pocket housing. Meta-
bolic volume performed equally or better compared to SUVmax 
for driveline and pocket housing. For outflow cannulas, meta-
bolic volume accuracy was inferior to SUVmax (69% vs 100%). 
Conclusion: We showed that FDG-PET/CT is an accurate mo-
dality for assessment of LVAD infections in a broad range of post 
implantation time interval. Knowledge of the various uptake 
patterns is crucial in order to provide accurate interpretation. 
Over time, FDG uptake in the different components becomes 
more homogeneous and stabilizes, suggesting that serial imag-
ing could further improve diagnostic performance.

EP-0067
18F-FDG PET/CT in visceral leishmaniasis: uptake patterns 
in view of recent outbreaks in Northern Italy
L. Zanoni1, S. Varani2,3, L. Attard4, J. Morigi3, E. Vanino4,5, C. Fonti1, 
C. Nanni1, M. Ortalli3, P. Viale4,5, M. Re2,3, S. Fanti1,3, V. Ambrosini1,3; 
1Nuclear Medicine, S.Orsola-Malpighi Hospital, Bologna, ITALY, 
2Unit of Microbiology, S.Orsola-Malpighi Hospital, Bologna, ITALY, 
3Department of Experimental, Diagnostic and Specialty Medicine, 
University of Bologna, Bologna, ITALY, 4Unit of Infectious Diseases, 
S.Orsola-Malpighi Hospital, Bologna, ITALY, 5Department of 
Medical and Surgical Sciences, University of Bologna, Bologna, 
ITALY.

Purpose/Introduction: Visceral leishmaniasis (VL) is the most 
severe manifestation of leishmaniasis, a vector-borne disease. 
VL may present with aspecific symptoms, mimicking other dis-
orders, but can rapidly progress into a more severe, life-threat-
ening condition. VL is often underdiagnosed and considered an 
imported disease in western countries, however outbreaks of 
infection have been recently reported in Italy and Spain. Aim of 
the present study was to describe FDG uptake patterns in pa-
tients (pts) who underwent a PET/CT and were later diagnosed 
with VL. Subjects & Methods: A retrospective mono-centric 
Ethical Commitee-approved study of pts who underwent FDG 
PET/CT between 2008 and 2017 and were later diagnosed with 
was performed. All pts presented non-specific clinical symp-
toms (e.g. fever of unknown origin, chronic feverish symptoms, 
pancytopenia, splenomegaly). FDG PET/CT scan was performed 
following standard EANM procedure. Semi-quantitative param-
eters were calculated in FDG-positive lesions: SUVmax, SUVmax 
spleen/SUVmax liver ratio (SLR), SUVmax focal/diffuse spleen 
ratio (FDR). Microbiological diagnosis of VL was confirmed in 

all pts. Results: Overall, 23 pts matched the inclusion criteria 
(median age=60ys [24-82]). PET/CT was negative in 2 pts (im-
muno-compromised) and positive in 21/23 (6 pts spleen only, 
7 pts spleen+bone marrow (BM), 4 pts spleen+BM+nodes, 1 pt 
spleen+BM+lung, 1pt BM+nodes, 2 pts nodes only). Splenic in-
volvement was demonstrated in 20/21 (95%). Two different pat-
terns of splenic uptake were established: diffuse (13/20 pts, mean 
spleen SUVmax=7.3±4.2 [4.0-14.1], mean STL=2.2±1.6 [1.3-6.7]) 
and focal over diffuse (7/20 pts, mean SUVmax=12.6±4.5 [9.5-
20.5], mean STL=2.8±0.8 [2.1-4.4], mean FDR=2.1±0.8 [1.2-3.6]). 
Focal splenic lesions with surrounding physiological splenic FDG 
distribution were not observed. Extra-splenic FDG-avid findings 
were detected in 15/21 pts (65%): bone marrow in 13/15 pts 
(diffuse pattern, mean SUVmax=4.0±1.3 [2.8-6.0]), nodes in 
7/15 pts and lung in 1/15 pts. Discussion/Conclusion: PET/
CT demonstrated splenic FDG uptake in all non-immunocom-
promised patients with VL. Two patterns of pathological splenic 
FDG uptake (diffuse or focal over diffuse) were observed and 
were indistinguishable from splenic involvement by other dis-
orders (such as lymphoma, sarcoidosis, tuberculosis). The most 
frequent extra-splenic FDG-positive site was the BM followed by 
nodal involvement. Considering the potential aggressiveness of 
the disease and the recent outbreaks registered in north-east-
ern Italy, VL should be considered in the differential diagnosis of 
FDG positive splenic findings in patients from endemic areas or 
reporting travels to endemic countries. Microbiological confir-
mation remains mandatory in all cases.

EP-0068
FDG PET / CT in infective endocarditis, our experience
A. J. Guzmán Cruz, Y. Ramírez Escalante, M. Coronado Poggio, 
S. Rodado Marina, L. García Zoghby, D. Monachello Araujo, C. 
Escabias del Pozo, J. Cordero García, L. Dominguez G; Hospital 
Universitario La Paz, Madrid, SPAIN.

Background: Infective endocarditis (IE) is a potentially serious 
and lethal infection; detecting this pathology on time is crucial 
for proper and timely treatment. Aim: To evaluate the role of 
18F-FDG PET/CT in the diagnosis of infectious endocarditis (IE) 
Material and Methods: We retrospective review 33 Patients (p) 
with clinical suspicion of IE who had undergone 18F-FDG PET/
CT examinations at our center between January 2012-Decem-
ber 2017, 25 men, with mean ages 63.4 years. We evaluated in all 
patients the clinical symptoms, clinical history, presence of acute 
phase reactants, microbiology, echocardiography trans-thoracic 
or/and trans-esophageal, other images techniques such as CT 
or MRI and FDG PET/CT. The diagnosis of endocarditis was made 
according to the Duke criteria and the follow-up. Results: 14 
out of 33 patients (42%) had a confirmed diagnosis of IE. 3p had 
prosthetic valve (PV), 3p with prosthetic tubes after corrective 
cardiac malformation surgery and 2p with pacemaker; PET/CT 
was positive in 8/14 (all of them with some cardiac dispositive 
and positive blood culture), 3p of them showed also pulmonary 
septic embolism. FDG PET/CT was false positive 2p/33. Echo-
cardiography was positive in 12/14p and false positive in 4p/33. 
Echocardiography showed a higher sensitivity as a diagnostic 
tool for the detection of IE compared to FDG-PET-CT (75% vs. 
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53%), but less specificity 78% vs 88% respectively. Blood culture 
was positive in 24/33 patients, 13p with IE. Staphylococcus au-
reus was the frequent germen implicated in the process. FDG 
PET/CT also show the site of infections in others 7p with blood 
culture positive; one of them was a patient with native valve, 
with FDG PET-CT false negative at cardiac valves, but with mus-
cular infectious embolism in lower extremities and abdominal 
wall. In the follow-up 7p/33 died, 2 of them with IE confirmed 
and the others due to multi-organs failure, secondary to system-
ic hematogenous infection, for multi-resistant germs. Conclu-
sion: FDG PET/CT is good tool that improve diagnostic accuracy 
in IE, especially in patients with PV and other cardiac prosthesis 
and devices. FDG PET/CT also allow diagnose septic distant em-
bolisms, even in patients with native valves IE.

EP-0069
Progressive Accumulation of Radiolabeled White Cells in 
Scans Performed for Suspected Vascular Prosthetic Graft 
Infections
J. Jooma, A. G. G. Doruyter, J. M. Warwick; Stellenbosch University, 
Cape Town, SOUTH AFRICA.

Introduction: Vascular graft infection is a serious complication 
which can be diagnosed using radiolabeled white cell scintig-
raphy (WCS). In a recent scan performed for suspected vascular 
graft infection (SVGI) in our department, increased white cell 
accumulation around the graft had cleared by 24 hours. Inter-
pretation criteria proposed by a recent multicenter study would 
have incorrectly classified this scan as negative for infection. Im-
portantly, participants in that study did not include any patients 
with SVGI. No research has to date investigated whether assess-
ment of progressive white cell accumulation improves the accu-
racy of WCS performed for SVGI. Subjects and Methods: A ret-
rospective analysis was performed of all WCS scans performed 
for SVGI between January 2004 and March 2018. Studies were 
only included if both 3-hr and 24-hr imaging were available. Ini-
tial 3-hr images were first classified as positive or negative on 
the basis of presence or absence of white cell activity at the site 
of the vascular graft. Next, by comparing 24-hr and 3-hr imag-
es, studies were scored as either positive or negative based on 
the presence or absence of progressive white cell accumulation: 
both visually, and by calculating an accumulation index using 
suitable regions of interest with count values corrected for de-
cay. A composite reference standard upon which the final diag-
nosis was made was based on a combination of microbiological, 
clinical and imaging follow up. Results: Provisional analysis has 
to date been performed in 10 cases (mean age: 59.9 years, 4 fe-
males). Six of these had proven infection while in 4 infection was 
excluded. Visual interpretation of 3-hr images alone classified all 
10 cases correctly. Visual interpretation of white cell accumula-
tion over 24-hr classified 9 cases correctly and resulted in 1 false 
negative. Finally, interpretation based on an accumulation index 
alone correctly classified 5 cases but resulted in 3 false negatives 
and 2 false positives. Conclusion: Based on preliminary data, 
there is no evidence to suggest that assessment of progressive 
white cell accumulation up until 24 hours improves diagnostic 
accuracy of WCS for SVGI.

EP-0070
Mapping of 18F-FDG PET/CT patterns of tuberculosis in a 
sub-Saharan region
M. D. Vangu1, L. Louw1, K. Purbhoo1, A. Ayeni1, G. P. Bisson2, R. 
Wallis3; 1CM Johannesburg Academic Hospital, University of 
the Witwatersrand, Johannesburg, SOUTH AFRICA, 2Division of 
infectious diseases, University of Pennsylvania School of Medicine, 
Philadelphia, PA, UNITED STATES OF AMERICA, 3The Aurum 
Institute, New York, NY, UNITED STATES OF AMERICA.

Aim: Tuberculosis (TB) is the most common infectious disease in 
developing countries. Positron emission tomography comput-
ed tomography (PET/CT) using 18F- fluorodeoxyglucose (FDG) 
offers a non-invasive way to assess the whole body infection 
and inflammatory processes. The goal of this study was to de-
scribe the patterns of non-treated TB in a large cohort of patients 
undergoing baseline 18F-FDG PET/CT imaging. Methods and 
Materials: Participants from two ongoing prospective studies 
were selected. Data from ART-naïve HIV infected participants 
with baseline FDG PET-CT imaging prior to ART initiation and 
having a GeneXpert positive pulmonary TB, as well as a similar 
HIV negative group from a phase-2 randomized trial that aims 
to measure the efficacy of host directed therapy (HDT) were as-
sessed. In total, data were available for 154 participants. The lung 
involvement was assed as bilateral or unilateral and specific 
lung lobes were also assessed. The highest SUV and total lesion 
glycolysis (TLG) in each region was measured and comparison 
between regions was determined. Results: The mean age was 
35.6 + 9.8 years (19-63), 73.4% were male and 27.9% had under-
lying HIV infection. Active TB was commonly seen in both lung 
fields (69.5%) rather than unilateral lung involvement (25.5%); 
[p<0.001]. The left lung was more affected (60%) than the right 
(p<0.001) in those with unilateral parenchymal involvement. Lo-
bar involvement was distributed as follows: LUL (35.71%), LLL 
(12.99%), RUL (29.22%), RML (5.84%) and RLL (11.6%) and the 
remainder had no pulmonary active uptake. There was a sig-
nificant difference in the presence of lymph nodes as well as 
their related SUVs and TLGs in participants with associated HIV 
vs those with TB alone (p<0.001; p<0.001 and p=0.03). The high-
est SUV and TLG in the lung parenchyma were predictors of HIV 
negative status (OR=0.82201; 95%CI: 0.74494-0.90707, p<0.0001 
and OR=0.99128; 95% CI: 0.98258-0.99999, p=0.01). Conclu-
sion: Pulmonary TB in sub-Saharan Africa affects a younger and 
more active population. About two-thirds of those with active 
disease have bilateral lung involvement, particularly in the up-
per lobes. While unilateral lung involvement is seen in a quarter 
of patients, the left lung appears to be the preferential site for 
disease. While higher SUVs and TLGs on 18F-FDG PET/CT imaging 
are seen in lymph nodes of HIV infected participants the reverse 
was seen in pulmonary TB. The higher these molecular imaging 
parameters, the more likely pulmonary TB is not associated with 
HIV infection

EP-0071
Role of 18F-FDG PET-CT in the differentiation of nodal 
involvement in patients with Tuberculosis with or without 
HIV infection
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M. D. Vangu1, K. Purbhoo2, L. Louw1, A. Ayeni1, R. Wallis3, G. 
P. Bisson4; 1CM Johannesburg Academic Hospital, University 
of the Witwatersrand, Johannesburg, SOUTH AFRICA, 2CH 
Baragwanath Academic Hospital, University of the Witwatersrand, 
Johannesburg, SOUTH AFRICA, 3Aurum Institute, Johannesburg, 
SOUTH AFRICA, 4Division of infectious diseases, University of 
Pennsylvania School of Medicine, Philadelphia, PA, UNITED STATES 
OF AMERICA.

Aim: Tuberculosis (TB) is a leading cause of morbidity and mor-
tality in South Africa. Nodal disease is often seen in both HIV 
infected HIV uninfected patients with TB. PET/CT with 18F-FDG 
can be used as a novel diagnostic method for imaging granulo-
matous inflammation. The aim of this study is to determine the 
ability of 18F-FDG PET-CT in distinguishing nodal involvement 
in TB with or without associated HIV infection. Methods and 
Materials: We used a sub-set of participants from two ongoing 
prospective studies. Group 1 consisted of a cohort of ART-naïve 
HIV infected participants being treated with standard four drug 
therapy for GeneXpert positive pulmonary TB and who had 
18F-FDG PET-CT imaging prior to ART initiation. Group 2 (G2) 
consisted of a cohort from a phase-2 randomized trial that aims 
to measure the efficacy of host directed therapy (HDT) who are 
HIV negative and had a baseline 18F-FDG PET-CT. Data were ana-
lyzed from 84 participants, 42 in each group. Active nodes were 
classified in six anatomical sites and their numbers compared. 
The maximum SUVs and the total lesion glycolysis (TLGs) were 
determined and compared at each site. Differences of SUVs and 
TLGs were measured in all sites. Considering the bulk of nodal 
disease as “tumor masses”, we also determined and compared 
their metabolic tumor volume (MTVs). Results: The mean age 
was 37 years in G1 (22-54) as well as in G2 (23-57) with a dom-
inance in female participants in G1 (60% vs 31%) compared to 
G2 (p=0.009). Participants in G1 had more nodes than those in 
G2 in the cervical (S1), superior mediastinum (S2), aortic (S3), 
hilar (S4), inferior mediastinum (S5) and abdomino-pelvis (S6) 
sites [p=0.001; p=0.022; p=0.002; p=0.007; p=0.010 & p<0.0001 
respectively]. After adjustment for sex, those with HIV infection 
had significantly higher SUVs, TLGs and MTVs in S1 (all with 
p<0.001) and S6 (all with p<0.001), suggesting that these factors 
are potential predictors of positive HIV status. Conclusion: Sig-
nificantly higher number of active nodes in TB associated with 
HIV infection is noted. The use of 18F-FDG PET-CT may be able 
to distinguish the underlying cause of lymphadenopathy seen 
in patients affected with TB with or without HIV association. Pa-
rameters such as SUVs, TLGs and MTVs of the nodes may poten-
tially be assessed as “molecular imaging biopsy” in a large study.

EP-0072
Tc-HMPAO labeled leucocyte scan in the diagnosis of 
vascular graft infection
S. Georga1, G. Trellopoulos2, D. Katsampoukas1, D. Karamanos3, 
D. Karapiperis4, G. Arsos1; 13rd Department of Nuclear Medicine, 
Aristotle University Medical School, Papageorgiou General 
Hospital, Thessaloniki, GREECE, 2Department of Vascular 
Surgery, G Papanikolaou General Hospital, Thessaloniki, GREECE, 
3Department of Surgery, Aristotle University Medical School, 

Papageorgiou General Hospital, Thessaloniki, GREECE, 4Infectious 
Diseases Department, 424 General Military Hospital, Thessaloniki, 
GREECE.

Introduction-Aim: Vascular graft infection (VGI) is a rare, but 
serious complication of vascular surgery. Diagnosis may by 
a challenge and delay is associated with high morbidity and 
mortality. The study is aiming to evaluate Tc99m-HMPAO-la-
beled leucocyte scan (LS) in the diagnosis of VGI. Patients and 
Methods: Fifty four patients (all males, aged 62.0±13.9 years) 
with clinical suspicion of VGI submitted to LS were enrolled in 
the study. Among them, 23 had aortic grafts, 9 aortobisiliac, 12 
aortofemoral, 5 ileofemoral, 2 iliac, 1 axillofemoral and 2 popli-
teal artery grafts. Underlying disease was aortic aneurysm in 25, 
obstructive vascular disease in 13 and traumatic vascular rup-
ture in 6 patients. Median time between graft implantation and 
imaging was 34.8 months (IQR 77.3 months). LS images were 
acquired 1, 4 and 24 hours after injection of labeled leucocytes. 
SPECT imaging was additionally performed in 10 patients and 
SPECT/CT imaging in 24 patients. Increased leucocyte uptake in 
the region of vascular graft, higher than the surrounding blood 
vessels or the contralateral site, or increasing over time, was 
considered positive for VGI. Final diagnosis was based on long-
term clinical follow-up or surgical and microbiological findings. 
Results: Among 54 vascular grafts investigated, 16 infected 
and 38 non-infected grafts were finally diagnosed. Planar LS re-
sults were as follows: TP 10, TN 36, FP 1, FN 7. FN results were 
thought to result from slow leucocyte accumulation rate at sites 
of low-grade or chronic infection. Sensitivity, specificity, accu-
racy, positive (PPV) and negative predictive value (NPV) of pla-
nar LS for diagnosing VGI were 58.8%, 97.3%, 85.2%, 90.9% and 
83.7%, respectively. SPECT/CT addition in 24 patients improved 
all the above values to 60.0%, 100%, 91.7%, 100% and 90.5%, re-
spectively. Although SPECT/CT addition changed the diagnosis 
of planar LS in only 2 patients, it was however found helpful in 
15/24 patients for accurate localization of infection and also for 
detection of coexisting pathology or other sites of infection in 
febrile patients. Conclusion: Tc99m-HMPAO-labeled leucocyte 
scan, although moderately sensitive, is a very specific imaging 
modality for diagnosing vascular graft infection. The addition of 
SPECT/CT is helpful in accurate anatomical localization of infec-
tion and also for identification of coexisting pathology poten-
tially relevant to patient’s symptoms.

EP-0073
Fab’ fragments of 99mTc-labeled anti-granulocyte 
monoclonal antibodies in vascular graft infection
L. Torres, V. Alves, A. Oliveira, J. Pereira; Centro Hospitalar São João, 
Porto, PORTUGAL.

Introduction: Vascular graft infection is an uncommon but 
serious complication, with a high mortality rate. Even though 
it can be evident early on, it is usually only diagnosed weeks 
to months after surgery, since signs and symptoms are often 
nonspecific and detection by conventional radiology (CT, ul-
trasound) is difficult. It is therefore pertinent to investigate the 
diagnostic validity of other imaging tests. Objectives: Deter-
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mine the diagnostic value of Fab’ fragments of 99mTc-labeled an-
ti-granulocyte monoclonal antibodies (LeukoScan®) in vascular 
graft infection. Subjects and Methods: Two independent ob-
servers retrospectively analyzed Leukoscan® scintigraphies per-
formed since March 2009 for suspected vascular graft infection. 
Following i.v. injection of 1110 MBq, whole body images (4 h 
and 24 h after injection) and SPECT-CT were acquired. Clinical 
records were also analyzed, with particular focus on surgical 
findings and clinical follow-up. Grafts were classified as infect-
ed if there were signs of infection detected during surgery or 
a positive microbiological culture of the graft. Grafts classified 
as non-infected if there were no suggestive surgical findings 
and negative cultures, or, in those patients whose graft was 
not removed, if no signs or symptoms of infection developed 
in the clinical follow-up. Results: 52 cases were analyzed. 29 
patients underwent surgery to remove the vascular graft, 14 of 
whom had signs of infection in surgery, and 14 had positive 
microbiological cultures (not always coinciding), with a total of 
26 patients having infected grafts. Patients who didn’t undergo 
surgery and those without surgical signs of infection or positive 
cultures were evaluated as to the response to prescribed ther-
apy and clinical follow-up. After data processing, Leukoscan® 
scintigraphy showed a sensitivity of 84,6% (0,72-0,93) and a 
specificity of 48,1% (0,34-0,62). Conclusion: To our knowledge, 
there is no other study that has validated Leukoscan® for the 
detection of vascular prosthetic infection. Despite its low spec-
ificity, our results place the scintigraphy with Fab’ fragments of 
99mTc-labeled anti-granulocyte monoclonal antibodies as a val-
id imaging exam in this context.

EP-0074
Comparison of18F-FDG PET-CT and99m-Tc-HMPAO Labelled 
Leukocytes in the evaluation offever of infectious origin
E. Martínez Albero, M. Marín Ferrer, A. Saviatto, V. Godigna 
Guilloteau, A. Galiana Morón, S. Ruíz Solís, P. Pilkington Woll, P. 
Sarandeses Fernández, A. Hernández Martínez, J. Estenoz Alfaro; 
Hospital Universitario 12 de octubre, Madrid, SPAIN.

Purpose: To compare the accuracy of positron emission tomog-
raphy (PET) using 18F-FDG (Fluorodeoxyglucose) PET-CT with 
99m-Tc-HMPAO-labelled leucocytes scintigraphy (LS)/SPECT-CT 
in group of patients (p) with high suspicion of fever of infectious 
origin. Subjects & Methods: Retrospective review of 21 con-
secutive patients (15 men and 6 women; mean age 73.48, range 
61-87) from January 2016 until January 2018. All of them had 
high morbidity: 21 cardiovascular risk factors, 15 heart diseases, 
7 oncologic diseases and 3 cronic obstructive pulmonary dis-
ease (COPD). They were in hospital with high suspicion of fever 
of infectious origin, high persistent reactive C protein (RCP) val-
ue, leukocytosis and bad response to antibiotic therapy. Eleven 
patients(p) carried devices: 2 prosthetic valves, 8 endovascular 
prosthesis/bypass, 2 cardiovascular implantable electronic de-
vice (CIED) and 1 hip joint prosthesis. All of them underwent 
to (18F-FDG)PET-CT and LS/SPECT-CT and microbiological tests. 
Furthermore, 15p had transthoracic and transesophageal echo-
cardiography and 17p other radiological studies. We followed-up 
them after hospital discharge between 3 to 24 months. Results: 

Abnormal uptake was seen in 3/21 (14.3%) and 14/21 (61.9%) 
patients on LS/SPECT-CT and (18F-FDG)PET-CT respectively. Nine 
patients with abnormal uptake (18F-FDG)PET-CT study, carried 
devices, and two of them had LS/SPECT-CT positive also. The 
causes of positive PET in the other patients were: abscess (n=3), 
pneumonia (n=1); pancolitis (n=1). Of 7p without definitive di-
agnosis for infection on PET-CT and LS/SPECT-CT: urinary tract 
infection and sepsis (n=2), bacteraemia (n=2), liver abscess iden-
tified on RMN (n=1); no specific diagnosis was reached in 2 pa-
tients. In five cases, complementary tests were positive: 1 echo-
cardiogram (mitral valve endocarditis), 1RMN (liver abscess), 1 
soft tissue ultrasound (gluteal abscess), 2 CT (bypass infection 
and joint prosthesis infection), all of them demonstrated with 
PET except for liver abscess. Six patients died in hospital due 
to septic shock (n = 3) and persistent bacteraemia with no re-
sponse to antibiotics (n = 3). Only one patient was admitted one 
month after discharge due to a new episode of infection of the 
vascular prosthesis that required replacement. The results thus 
showed an overall sensitivity of 63.2% for PET and 16.3% for LS. 
The overall specificity for FDG-PET was 50% as against 100% for 
LS. PET had a PPV of 92.3% and NPV of 12.5% whereas LS has a 
PPV of 66.6% and NPV of 16.7%. Conclusion:(18F-FDG)PET-CT 
appears to be more valuable technique for the diagnosis of de-
vice infection with high PPV.

EP-0075
18F-FDG PET/CT in the Diagnostics Of Cardiovascular 
Infections
D. M. Pursanova, L. A. Bockeria, I. P. Aslanidis, O. M. Mukhortova, I. 
V. Shurupova, I. V. Ekaeva, T. A. Trifonova; Bakoulev Scientific Center 
for Cardiovascular Surgery, Moscow, RUSSIAN FEDERATION.

Purpose: To investigate the diagnostic performance of 18F-FDG 
PET/CT in patients with suspected prosthetic valve endocarditis, 
aortic prosthesis infection and cardiovascular implantable elec-
tronic device infection. Materials and Methods: This prospec-
tive analysis included results of 18F-FDG PET/CT examinations 
performed in 20 patients with fever of unknown origin and sus-
pected cardiovascular infection after: heart valve replacement 
(n=18) and/or ascending aortic replacement (n=6) and/or pace-
maker implantation (n=8). PET/CT results were analysed accord-
ing to the areas of interest (n=32). Examinations were performed 
on PET/CT scanner (Biograph-64, Siemens) 90 min after 18F-FDG 
injection (175-200Mbq). All patients were on low-carbohydrate 
diet for 48 hours before the PET-scan, as well as fasted for at 
least 15 hours before it. Results: Overall, PET/CT results allowed 
to confirm the diagnosis of infectious process in 63% (20/32) 
of the areas of interest: in prosthetic valve (n=12), in generator 
pocket and along the leads (n=3), in ascending aortic prosthesis 
(n=5). Including patients with negative results of echocardiog-
raphy (n=11) and blood cultures (n=7). PET/CT results allowed 
to rule out the infectious process in 25% (8/32) of the areas of 
interest: in prosthetic valve (n=2), in generator pocket and along 
the leads (n=5), in ascending aorta prosthesis (n=1). Of these, in 
one case the cause of fever was identified - lung inflammation. 
The infectious process was verified in 13 areas of interest - by 
positive culture of intraoperative material (n=17) and clearly 
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negative dynamics of repeated PET/CT results (n=1). Negative 
PET/CT results (n=10) were confirmed by follow-up clinical and 
laboratory data during 6+3 months. Sensitivity, specificity and 
accuracy of 18F-FDG PET/CT in the diagnosis of cardiovascu-
lar infections were 95%, 80% and 90%, respectively; positive 
and negative predictive values - of 91% and 89%. Conclusion: 
18F-FDG PET/CT appears to be useful in the diagnosis of cardio-
vascular infections in patients after cardiovascular interventions. 
Further studies on larger groups are needed.

EP-0076
Is 18F-FDG-PET/CT Able To Optimize The Treatment In 
Invasive Fungal Infections?
J. J. Ardila, A. Marí Hualde, A. Rotger Regí, J. Orcajo Rincón,D. 
Zamudio, J. Ardila Manjarrez, M.Valerio, A. Vena, P. Muñoz, J.C. 
Alonso Farto; Hospital General Universitario Gregorio Marañon, 
Madrid, SPAIN.

Invasive fungal infection is a high mortality process, that re-
quires an adequate and early treatment, however, up to 50% of 
the patients present a poor response to it. It is mandatory to find 
a useful technic able to asses the treatment response. Objec-
tive: To evaluate the role of 18F-FDG-PET/CT monitoring treat-
ment response as well as the impact on treatment modification 
in patients with invasive fungemia Material and Method: We 
made a retrospective review of 7 patients with invasive fungal 
infection who underwent a staging PET/CT study and at least 
one monitoring study. Invasive infection risk factors, involved 
microorganisms and the metabolic variation on the control PET/
CT were analysed. The treatment was modified according to 
clinical aspects and PET/CT results, in a multidisciplinary team. 
Results: All were men with a mean age of 60 years and CCI of 
7. We found 43% of immunosuppressed patients, 71% had sol-
id tumors and 14% hematological tumors. In 6/7patients the 
treatment was delayed &gt 48h and blood cultures were pos-
itive &gr 48h post-treatment. 3/7 patients showed fever> 72h. 
85.7% of the patients presented Candidemia [C.albicans (3p), C. 
parapsilosis (1p) and C. tropicalis (2p)]. 1 patient had invasive 
aspergillosis. There was a median of 2 studies per patient [2-9]. 
4p (57.1%) showed progression of the primary focus or occur-
rence of septic metastasis and 3p (42.9%) showed decrease or 
absence of the FDG uptake. The management was modified in 
6/7, taking into account the PET-CT and clinical aspects. Within 
these 6patientes, 4 showed metabolic progression, and we de-
cided to extend the treatment (2 adding a new antifungal and 
2 prolonging the treatment scheme). 3 / 4p presented fever> 
72h post-treatment, that was not found on patients with a fa-
vourable response. Within the remaining 3patients with proper 
PET/CT evolution, one had antifungal prolongation in spite of 
the imaging, the treatment was reduce in one and the last one 
did not have any change. Conclusions: PET / CT has a poten-
tial use monitoring treatment response, modifying the thera-
peutic scheme according to the image result, added to clinical 
situation, thus being able to improve the morbi-mortality of 
the disease. The presence of positive blood cultures &gt 48h, a 
treatment delay &gt 48h and fever &gt 72h should be taken into 
account as a risk factor for unfavourable treatment evolution.

EP-0077
The role of 18F FDG PET/CT in patients with fever of 
unknown origin
A. Cengiz1, B. Öztürk2, Y. Yürekli1; 1Adnan Menderes University, 
Faculty of Medicine, Department of Nuclear Medicine, Aydın, 
TURKEY, 2Adnan Menderes University, Faculty of Medicine, 
Department of Infectious Diseases and Clinical Microbiology, 
Aydın, TURKEY.

Introduction: Fever of unknown origin (FUO) is defined as a 
temperature higher than 38.3°C than 3 weeks with a diagnosis 
that remains uncertain after appropriate inpatient or outpatient 
evaluation. Its etiology can be infectious (21-54%), noninfec-
tious inflammation (13-24%), and neoplastic (6-31%). Despite 
the use of modern diagnostic techniques, underlying pathology 
often remains unidentified. The aim of this study was to evaluate 
the role of 18 F-FDG PET/CT in diagnosis of patients with fever 
of unknown origin. Subjects and Methods: Patients with the 
diagnosis of FUO who underwent 18F-FDG PET/CT were evalu-
ated retrospectively. We analyzed a total of 17 patients (9 female, 
8 male), (21-80 years-old, mean:64.7 ±9.7). All patients except 
one were under antibiotic treatment and 2 were under corti-
costeroid therapy prior PET/CT imaging. Results: True positive 
results were obtained in ten patients, 9 of them had infection/ 
inflammation (vasculitis (n=4), abscess (n=3) and graft infec-
tion (n=2). One patient had the diagnosis of Hodgkin lympho-
ma. The cause of FUO was confirmed only 18F-FDG PET/CT in 
5 patients whose other conventional imaging methods were 
negative. True negative results were obtained in two patients, 
false-negative in 4 patients (Still’s disease, Brucellosis, leukemia 
and Behçet disease). All patients with false negative results, were 
administered antibiotics and one patient had been treated with 
corticosteroids prior PET/CT imaging. In a patient, diffuse bone 
marrow FDG uptake was detected but bone marrow biopsy was 
normal and considered as false positive. Overall sensitivity and 
specificity of were 18F-FDG PET/CT in patients with FUO were 
71%, and 66% respectively. Conclusion: Despite limited num-
ber of the cases, our results revealed that 18 F-FDG PET/CT is 
a sensitive imaging method in the diagnosis of FUO resulting 
both from malignancies and inflammations. It can also detect 
vascular infections earlier than other imaging methods. The use 
of PET/CT in patients with FUO can shorten the diagnostic eval-
uation and provides early initiation of treatment.

EP-0078
Sarcoidosis and 18F-FDG-PET/CT: where to look?
H. Huber, D. Lang, J. Röper-Kelmayr, F. Fellner, B. Lamprecht, M. 
Gabriel; Kepler Universitätsklinikum, Linz, AUSTRIA.

Aim: Sarcoidosis (SC) is considered a disease related to tuber-
culosis (TB), probably by excessive lymphatic reaction. As the 
treatment may have considerable side effects, assessment of 
the activity of disease is important. In former times SPECT with 
67Ga-citrate was an option. Nowadays the standard tracer for 
metabolic activity is 18F-FDG, which in fact has been used in 
sarcoidosis, but papers on this issue lack structured approach 
with larger numbers. Materials and Methods: Siemens Bi-
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ograph TP, 234 Patients (141 m, 93 f, age at PET 49.3 ± 13.3 y) 
referred for inflammation/sarcoidosis, 334 (234 first time, 100 
f/u) studies between summer of 2008 and end of 2017. 18F-FDG 
administered according to BMI, fasting - glucose level 97.7 ± 
14.9 mg/dl, time from injection to imaging 54 ± 8 mins. Read-
ing side-by side by radiologist and nuclear medical physician; 
additional assessment of the lung uptake (detailed for upper/
mid/lower level, extent of affected tissue per level, left and 
right, central/peripheral and pleural, by SUVmax and SUVavg) was 
done by an experienced nuclear medical physician. Results: 
With TB we found a correlation of 0.68 between SUVmax seen 
at any lesion in one patient to extent of disease. In SC this cor-
relation was markedly poorer: 0.39. But calculating top SUV vs. 
SUVmax of lymph nodes (LN) gave r = 0.97, albeit LN did not 
always harbour the highest uptake: overall 216 = 72.2 % of the 
299 FDG-positive individuals had their highest uptake here, 44 
= 14.7 % in the lungs, and 39 = 13.1 % in other organs. Without 
respect to SUV details, only regarding pathological lesions, in 
positive cases mediastinal LN were most often involved (252 = 
84.3 %), followed by extrathoracic LN (145 = 48.5 %) and pul-
monary/pleural lesions (142 = 47.5 %). Only in 14 clinical SC 
cases none of these three entities were involved (4.7 %). No 
uptake in LN was found in 29 positive cases (9.7 %, albeit in 
three of these still elevated spleen uptake was seen), among 
these sole lung/pleura uptake in 15 cases (5.0 %). Conclusion: 
Other than in tuberculosis we could not find a viable correla-
tion between highest SUV and extent of disease. Imaging neck 
and trunk provides access to the most probable locations of 
disease. Frequent and significant lymph node involvement 
supports the assumption of sarcoidosis as a lymphatic disease, 
making lymph nodes the most important structure for nuclear 
medical appraisal of such cases.

EP-0079
Use of FDG PET/CT in Paracoccidioidomycosis: Preliminary 
Results
P. G. Cunha, M. P. Ribeiro, C. Mosci, T. F. Souza, B. J. Amorim, M. C. L. 
Lima, E. C. S. C. Etchebehere, A. O. Santos, F. H. Aoki, P. Trabasso, C. 
D. Ramos; Campinas University, Campinas, BRAZIL.

Introduction: Paracoccidioidomycosis (PCM) is a systemic my-
cosis, caused by the fungus Paracoccidioides brasiliensis. Sev-
eral infectious processes uptake18F-fluorodeoxyglucose (FDG), 
but rare studies have reported the use of FDG-PET/CT to de-
tect sites of active disease in patients with PCM. The purpose of 
this preliminary study is to asses the possible utility of FDG-PET/
CT for the evaluation of the extent of active disease in patients 
with PCM under antifungal treatment. Subjects and Methods: 
Thirteen patients (11 man and 2 woman, 30-73 years-old, mean 
age 51+-11 years) with clinical and serological or biopsy-proven 
diagnosis of PCM, under antifungal treatment, were prospec-
tively studied. All of them performed PET/CT imaging 1 hour 
after administration of FDG. Conventional images were used as 
reference and included: chest radiography, computed tomog-
raphy, ultrasonography, gallium-67 scintigraphy, bone scan and 
magnetic resonance imaging. Results: Conventional imaging 
identified active lesions in 7/13 patients and FDG-PET/CT in 

12/13 patients. All lesions detected by conventional imaging (in 
lungs, adrenals, sternum and abdominal lymph node) were also 
detected by PET/CT. PET/CT identified additional sites of active 
lesions in diverse structures such as supraglottis, lung, adrenal, 
skin, bones, subcutaneous nodule, cecum and multiple lymph 
nodes. One patient did not have active lesions detected by con-
ventional imaging or FDG-PET/CT. Conclusion: This preliminary 
study suggests that FDG-PET/CT is high sensitive for detecting 
active lesions in patients with PCM under anti-fungal treatment. 
More studies are needed to evaluate the clinical impact of FDG-
PET/CT on the management of patients with PCM.

EP-0080
Role of 18F-FDG PET/CT imaging in Mycobacterium 
Tuberculosis
A. Kasat1, S. Paunikar1, S. Gawde2; 1Jeeyo PET Scan Center, Mumbai, 
INDIA, 2HCG Cancer Institute, Mumbai, INDIA.

Aim: Tuberculosis has a high morbidity and mortality world-
wide. Mycobacterium tuberculosis has a complex pathophysi-
ology. Timely diagnosis helps in guiding appropriate treatment. 
Aim of this retrospective study was to asses the contribution of 
Fluorine-18 Fluorodeoxyglucose (18F-FDG) Positron Emission 
Tomography /Computed Tomography (PET/CT) in the diagno-
sis, initial staging and treatment evaluation in tuberculosis. Ma-
terials and Methods: 15 consecutive patients of PUO (pyrexia 
of unknown origin) and suspected tuberculosis (8 men and 6 
females, Age Range: 30 to 60 years) based on clinical, biochem-
ical and microbiological evaluation were referred for FDG PET/
CT between June 2017 to March 2018 were evaluated. Biop-
sy confirmation was available in 10 patients. All patients were 
followed up clinically. Results: FDG PET/CT identified hyper-
metabolic foci in all 14 patients (93%). No abnormal focal FDG 
uptake was seen in one patient which was previously treated 
with anti TB drugs for 2 yrs and after PET scan the treatment 
was stopped and on subsequent follow up is asymptomatic. 
Among the positive scans 10/15 (66.66%) scans were diagnosed 
with tuberculosis based on imaging features. Out of which bi-
opsy was positive for tuberculosis in 6/10 (60%) patients. In the 
remaining 5 patients biopsy was not done because of classical 
imaging features, clinical, biochemical and microbiological eval-
uation. All patients were clinically followed up for duration of 3-6 
months. Various pattern and organ involvement were seen as 
follows: tuberculous lymphadenitis , miliary tuberculosis, spon-
dylodiskitis, genitourinary Kochs, disseminated TB with multifo-
cal liver, spleen, bone marrow, testis and kidney involvement, 
pleural thickening, peritoneal, omental nodularities, pulmonary 
tuberculoma, procto-colitis casuing fistulatous connection into 
the sacral spinal canal and neural foramina. In the remaining 4 
patients biopsy were as follows pleural metastasis from breast 
carcinoma (1/15), lymphoma (1/15), chest and upper abdomi-
nal wall pyogenic abscess (1/15), chronic non-granulomatous 
osteomyelytis (1/15). And in remaining 1 patient (1/15) FDG 
PET/CT scan shows disease in the terminal ilieum and was diag-
nosed with typhoid based on high salmonella typhi titres. Con-
clusion: FDG PET/CT has a useful role to evaluate the cause of 
PUO and generalized adenopathy, pleural effusion, ascites espe-
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cially when other investigations like fluid adenosine deaminase 
levels, culture TB, gene expert for TB are inconclusive. It helps to 
guide biopsy from active site thus aiding in accurate histologi-
cal diagnosis. It also defines extent of disease and it aids in as-
sessing response to therapy. Negative FDG PET/CT scan reliably 
rules out focal etiologies for PUO. Further prospective studies 
are warranted for confirmation.

EP-0081
Utility of FGD PET-CT in the idiopatic retroperitoneal 
fibrosis
Y. E. Ramírez, M. Coronado, L. Garcia Zohgby, D. Monachello 
Araujo, A. Guzman, C. Escabias, L. Domínguez Gadea; Hospital 
Universitario La Paz., Madrid, SPAIN.

Retroperitoneal fibrosis (RPF) encompasses a range of diseas-
es characterized by proliferation of aberrant fibroinflammatory 
tissue, which surrounds the abdominal aorta, inferior vein cava, 
and iliac vessels. This process frequently entrapping and ob-
structing the ureters and eventually leading to renal failure, RPF 
could be idiopathic or secondary to factors such as drug use, 
malignancies, or infections. If promptly diagnosed and treated, 
idiopathic and benign forms of RPF have a good prognosis. 
Aim: To assess the utility of FDG PET/CT in the diagnosis of idio-
pathic RPF. Material and Methods: We retrospective review 17 
Patients (p) with clinical suspicion of iRPF who had undergone 
18F-FDG PET/CT examinations at our center between Decem-
ber 2010-January 2018, 10 man, with mean ages 77.9 years. We 
evaluated in all patients the presence of acute phase reactants, 
antibodies, tumor markers and creatinine levels, retroperitoneal 
biopsies, CT and FDG PET/CT findings. The diagnosis of iRPF was 
made according to the Scheel criteria. Results: 17 patients (p) 
were analysed. 8p/17 with acute renal failure at the diagnosis 
with creatinine > 2mg/dl, 14p/17 with elevated RPC and ERS 
and 2p/17 IGG4+ (one of this also had elevated chromogranin, 
due to NE tumor found at duodenum in CT). All of them had 
previous CT, with the following findings: 17p had retroperito-
neal soft tissue mass surrounding the infrarenal aorta (1p with 
retroperitoneal and mediastinal involvement), among which 
ureteral involvement was observed 6p/17, abdominal aortic an-
eurism in 2p/17 and vein cava and iliac vessels involving 8p/17. 
FDG uptake in lesions was visually determined as positive or 
negative in relation to liver uptake. The SUVmax in the retroperi-
toneal lesions was also calculated. 12p/17 were positive for FDG 
uptake SUVmax (range 2.1-11.3) and 5p/17 with retroperitoneal 
soft tissue masses without FDG uptake. Unsuspected findings 
were found, such as 1p with colorectal cancer, not seeing in oth-
er images techniques and 1p with left pelvic collection sugges-
tive of infectious process. All positive patients in FDG- PET-CT 
were treated with corticosteroids, Rituximab or methotrexate, 
all patients with renal involving were treatment with pig-tails 
and aortic prostheses were placed in patients with aneurysms. 
Negative FDG PET-CT patients were only to clinical follow-up. 
Conclusion: 1 FDG PET/CT could be an important tool for as-
sessing the activity with iRPF allowing to establish an early treat-
ment. 2 FDG PET/CT also allowed detects other unsuspected 
lesions such as tumors or infectious process.

EP-0082
Sensitivity of the 18-FDG PET/CT for the search of 
infectious foci in patients with sepsis
A. Farina, C. Nanni, M. Maccagnani, A. Matti, A. Lambertini, V. 
Cervati, R. Bonfiglioli, S. Fanti; Nuclear Medicine Department, 
Sant’Orsola-Malpighi Hospital, University of Bologna, Bologna, 
ITALY.

Aim: To evaluate the sensitività of 18F-fluorodeoxyglucose 
(FDG) positron emission tomography (PET) for the search of in-
fectious foci in patients with sepsis. Methods and Materials: 
This is a single centre retrospective review on patients selectect 
between subjects sent to our operating unit to be undergone to 
FDG PET/CT between June 2016 and April 2018. Eligibility crite-
ria of this review was an already established diagnosis of sepsis. 
The PET images were interpreted by a nuclear medicine physi-
cian. Results: 39 patients were included in this analysis [M: 27%, 
F: 12%, median age: 66 years (range: 19-84)]. 2 patients were sub-
jected for 4 time for FDG-PET/CT; 1 patient was subjected to 3 
time for FDG-PET/CT; 6 patients were subjected twice for exam-
ination. The total number of FDG-PET/CT was 53. The previous 
bacteriological research showed: 48.8% staphylococcus aurus 
sepsis, 17.9% methicillin-resistant staphylococcus aurus sepsis, 
10.3% klebsiella sepsis, 7.7% multiple bacterial strains sepsis, 
5.1% enterococcus sepsis, 5.1% candida sepsis, 5.1% escherichia 
coli sepsis. 7 patients could not undergone the examination for 
severe conditions requiring their immediate first aid. The FDG-
PET/CT’reports were 35.5% negatives, 33.2% identified aspecif-
ics finds (lymphadenopathy, pulmonary thickening, outcomes 
fo previous known pathologies), in 12.6% we found accessories 
(spondylodiscitis, Paget disease, necrotic fasciitis), in 10.3% we 
found known findings, in 3.4% there was uptake in bone for sur-
gery outcomes, 2.5% infection of heart device, 2.5% uptake on 
heart valve. Conclusion: Our single-center, retrospective study 
showed that the 18-FDG PET/CT had not a great sensitivity on 
the overall detection of infectious foci in patients with sepsis.

EP-0083
Transthyretin cardiac amyloidosis and aortic stenosis: 
when the coexistance has to be suspect
E. Cerudelli1, D. Albano1, M. Bonacina1, R. Durmo1, M. Gazzilli1, F. 
Dondi1, A. Mazzoletti1, F. Bertagna1,2, R. Giubbini1,2; 1Spedali Civili 
di Brescia, Brescia, ITALY, 2Università degli studi di Brescia, Brescia, 
ITALY.

Aim: Degenerative aortic stenosis (AS) is the most common 
valvular heart disease and can lead to a severe concentric re-
modelling, diastolic dysfunction and atrial fibrillation. These 
findings can be seen also in wild type transthyretin (wt-TTR) 
cardiac amyloidosis (TTR-CA), a restricted cardiomyopathy 
caused by the deposition of wt-TTR that carries a poor prog-
nosis. TTR-CA can be accurately detected by a non-invasive 
technique like a bone seeking radioisotope scintigraphy, such 
as technetium-99m-3,3-diphosphono-1,2 propanodicarboxylic 
acid (99mTc-DPD) without need of myocardial biopsies. Several 
studies reported the coexistence of TTR-CA and low-flow-low 
gradient AS with normal left ventricle ejection fraction (LVEF) 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S326

and underlined the importance of screening patients in whom 
there is a suspicion of concomitant severe AS and TTR-CA be-
cause of the different management and prognosis between 
patients with only AS or with both pathologies. We decide to 
investigate the coexistence of AS and TTR-CA and to identify 
echocardiographical and laboratoristic criteria which could rise 
the suspect of the coexistence of the two diseases. Material 
and Methods: We retrospectively analyze 57 patients (81±8 
years, 86% men) that underwent 99mTc-DPD scintigraphy be-
cause of the suspect of TTR-CA with or without moderate or 
severe AS by the transthoracic echocadiography: 6 patients 
with AS were scored as positive for TTR-CA (group 1=11%), 24 
without AS were positive (group 2=42%) and 27 with AS were 
negative (group 3=47%). Results: Patients with TTR-CA and 
AS by echocardiography, compared to patients with only AS, 
showed a significative higher thickness of the interventricular 
septum (21.17 vs. 13.64mm, p<0.01), LV posterior wall (15.60 vs. 
11.15mm, p=0.032) and lower e-wave deceleration time (154.5 
vs. 225.3ms, p=0.060). Patients with only TTR-CA, compared to 
patients with only AS, demonstrated a significant difference in 
the interventricular septum (19.04 vs. 13.64 mm, p<0.01) and LV 
posterior wall thickness (17.51 vs. 11.15mm, p< 0.01). Comparing 
the level of N-terminal probrain natriuretic peptide (NT-proBNP), 
patients with TTR-CA and AS expressed the highest values, sig-
nificantly different from the values of the other two groups (1 
vs. 2: 35471.67 vs. 9164.18 ng/dl, p=0.020; 1 vs. 3: 35471.67 vs. 
3969.5 ng/dl, p=0.012). Conclusion: Transthyretin cardiac amy-
loidosis has low prevalence (20%) in patients with moderate or 
severe aortic stenosis. Both echocardiography criteria and plas-
ma levels of NT-proBNP can alert the clinician for suspect of the 
coexistence of the two pathologies.

EP-0083a
Imaging Cardiac Innervation in Hereditary Transthyretin 
(ATTRm) Amyloidosis: a Marker for Neuropathy or 
Cardiomyopathy?
W. Noordzij, D. L. Jonker, R. H. J. A. Slart, B. P. C. Hazenberg, A. W. J. 
M. Glaudemans; UMCG, Groningen, NETHERLANDS.

Introduction: Nuclear imaging modalities using 123I-metaiodo-
benzylguanidine (123I-MIBG) and bone seeking tracers identify 
early cardiac involvement in hereditary transthyretin amyloido-
sis (ATTRm) patients. However, little is known whether results 
from 123I-MIBG scintigraphy actually correlate to markers for ei-
ther cardiac autonomic neuropathy or cardiomyopathy. The aim 
of this study was to gain insight whether and to which order 
123I-MIBG scintigraphy reflects cardiac neuropathy or cardiomy-
opathy. Subjects & Methods: All carriers of a TTR mutation and 
ATTRm patients who underwent both 123I-MIBG and 99mTc-hy-
droxymethylene diphosphonate (99mTc-HDP) scintigraphy were 
included. Additional findings from the patient chart concerning 
clinical examinations, neurological function tests, echocardiog-
raphy, ECG and laboratory tests, were retrieved. Cardiomyopa-
thy was defined as NT-proBNP>365 ng/l, and cardiac autonomic 
neuropathy as abnormal cardiovascular reflexes at autonom-
ic function tests. Late 123I-MIBG heart-to-mediastinum ratio 
(HMR)<2.0 or wash-out>20% were considered as abnormal. Any 

cardiac 99mTc-HDP uptake was considered as abnormal. Results: 
39 patients (13 carriers and 26 patients with proven amyloido-
sis) were included in this study (21 men and 18 women, mean 
age 51 years). Patients with cardiomyopathy, with or without 
cardiac autonomic neuropathy, had lower late HMR than similar 
patients without cardiomyopathy (median 1.1(range 1.0−1.5) 
and 1.5(1.2−2.6) versus 2.4(1.4−3.8) and 2.4±0.67, respective-
ly p<0.001). Five patients (13%) with abnormal late HMR had 
no signs of cardiac bone tracer accumulation. Late HMR and 
wash-out were (inversely) correlated with NT-proBNP r=-0.652 
(p<0.001) and r=0.756 (p<0.001), respectively. Furthermore, late 
HMR and wash-out (inversely) correlated with cardiac 99mTc-HDP 
uptake r=-0.663 (p<0.001) and r=0.617 (p<0.001), respectively. 
Conclusion: 123I-MIBG scintigraphy reflects cardiomyopathy 
rather than cardiac autonomic neuropathy in ATTRm patients 
and carriers of a TTR mutation. 123I-MIBG scintigraphy can be ab-
normal before any cardiac bone tracer uptake is visible.

EP-07 e-Poster Area

Other Clinical Studies: Non Oncology

EP-0087
Do additional CT information improve the characterization 
of incidental colonic tracer uptake in 18F-FDG PET/CT 
scans?
J. Kirchner, B. M. Schaarschmidt, L. M. Sawicki, C. Buchbender, C. 
Antke, O. Martin, G. Antoch, P. Heusch; Medical Faculty Dusseldorf, 
Duesseldorf, GERMANY.

Do additional CT information improve the characterization of in-
cidental colonic tracer uptake in 18F-FDG PET/CT scans? To eval-
uate the impact of morphological information derived from con-
trast enhanced CT in the characterization of incidental colonic 
uptake in 18F-fluordesoxyglucose positron emission tomogra-
phy / computed tomography (18F-FDG PET/CT) examinations. In 
this retrospective study, 125 patients (female: n=53, male: n=72, 
mean age 62.9y) that underwent contrast enhanced 18F-FDG 
PET/CT without specific bowel preparation and colonoscopy 
(mean time between PET/CT and colonoscopy: 52±58d) were 
included. By two readers, PET/CT examinations were assessed 
for focal colonic tracer uptake in comparison to the background. 
Focal tracer uptake was correlated with morphological changes 
of the colonic wall such as focal thickening, polypous shape or 
focal contrast media uptake. Discrepancies were resolved in a 
consensus reading. Then, colonoscopy reports were evaluated 
for precancerous (oligo-tubular adenoma, serrated adenoma, 
sessile adenoma and tubulo-villous adenoma) and cancerous le-
sions verified by histopathology, serving as a reference standard. 
Imaging findings were then compared to the reference standard 
to calculate sensitivity, specificity as well as positive (PPV) and 
negative predictive values (NPV) for focal tracer uptake as well as 
focal tracer uptake and morphological changes in contrast en-
hanced CT. In 38.4% (48/125), focal tracer uptake was observed 
in 67 lesions. In the corresponding colonoscopy reports, a total 
of 10 cancerous and 26 precancerous lesions were found. In PET, 
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two cancerous lesions and 10 precancerous lesions were missed, 
resulting in a sensitivity, specificity, PPV and NPV of 51%, 68%, 
29% and 84% for focal tracer uptake alone. By correlation focal 
tracer uptake with morphological changes in contrast enhanced 
CT, a sensitivity, specificity, PPV and NPV of 48%; 79%; 37,5%; 86% 
could be observed for PET/MR. Focal colonic tracer uptake has a 
low specificity and sensitivity for precancerous and cancerous le-
sions. By analyzing additional morphological changes in contrast 
enhanced CT imaging, the specificity can be increased without 
sacrificing sensitivity. Morphological changes of the colonic wall 
in contrast enhanced 18F-FDG-PET/CT examinations can help to 
decide, which patients with focal tracer uptake profit from addi-
tional colonoscopy.

EP-0088
Gastric Emptying: Establishing Normal Ranges for Most 
Commonly Used Practical and Simple Meals in the UK
G. James, S. Hansrod, A. Notghi, J. Croasdale, W. H. Thomson; City 
Hospital, Birmingham, Birmingham, UNITED KINGDOM.

Aim: We found a wide variation in gastric emptying protocols in 
our recent UK nationwide audit (Hansrod S. 2015, 36:532 Nucl. 
Med. Comms.) with differences in test meals, techniques and 
the normal ranges used to report studies. Two relatively simple 
and most commonly used meals (scrambled egg sandwich and 
porridge) were studied to establish reliable normal ranges, in an 
attempt to propose a universally acceptable protocol. Method: 
42 volunteers (20 males, 22 females, age range 22-68) with no 
history of GI symptoms or diabetes were studied. Each volun-
teer consumed two meals with similar nutritional composition 
on two separate days: gluten-free porridge (40g in 200ml whole 
milk), and scrambled eggs with 2 slices of bread. Anterior-pos-
terior 2-minute static images were acquired with the patient 
standing between the detectors. Images were acquired every 
5 minutes over a two-hour period, followed by a single image 
at 3-hours. The data was modelled using a power-exponen-
tial function that allowed measurements of gastric emptying 
functional parameters including lag time, half-emptying time, 
peak emptying rate, time-to-peak-emptying and exponential 
half-life. 3-hour retention was also calculated. Paired t-tests were 
used to compare the meals and 2-sample t-tests were used to 
assess any gender related differences. Regression analysis was 
used to assess correlation of the functional parameters with age 
and body habitus (BSA). Results: All gastric emptying functional 
parameters were significantly different between the two meals 
(p<0.001). The normal range for lag time was 0-20 minutes for 
porridge and 4-40 minutes for scrambled egg. The normal range 
for half-emptying time was 19-85 minutes for porridge and 44-
126 minutes for scrambled egg. The normal range for exponen-
tial half-life was 21-56 minutes for porridge and 20-80 minutes 
for scrambled egg. The normal range for 3-hour retention was 
0-8% for porridge and 0-22% for scrambled egg. Only weak 
significance was found for gender related differences in gastric 
function for the two meals (0.05<p<0.10). Weak correlation was 
also observed for some functional parameters when plotted 
against age and BSA (0.05<p<0.10). Conclusion: Normal rang-
es for the two meals have been established. Porridge showed 

significantly faster transit than scrambled egg for all measured 
parameters. Normal ranges are therefore meal specific and not 
interchangeable. Scrambled egg sandwich is the recommend-
ed meal for gastric emptying studies, although porridge would 
be a suitable alternative for patients who are unable to eat egg 
sandwiches (vegan/gluten sensitive).

EP-0089
Quantitative measurement of the ratio of bronchial 
arterial blood flow to pulmonary arterial blood flow
K. Matsunaga, M. Yanagawa, E. Shimosegawa, J. Hatazawa; 
Osaka University, Graduate School of Medicine, Suita city, JAPAN.

Purpose: Lung is perfused through pulmonary and bronchial 
artery. The ratio of pulmonary (FPA) to bronchial artery (FBA) blood 
flow is known to be 99:1. It is reported that in some cases, such 
as with pulmonary artery stenosis, the contribution of bron-
chial artery to lung perfusion increased. However, quantitative 
measurement of the ratio of bronchial arterial blood flow to 
pulmonary arterial blood flow has not been reported. The aim 
of the present study was to measure the ratio quantitatively 
using 15O-H2O PET in a patient with lung cancer and to eval-
uate change in the ratio after the chemotherapy. Methods: A 
patient with right upper lobe lung cancer and right hilar lymph 
node metastasis underwent a 10 min 15O-H2O PET at baseline 
and at after one cycle of chemotherapy. We used dual blood 
input function model. Bronchial and pulmonary arterial input 
functions were derived from an ascending aorta and right ven-
tricular time activity curves, respectively. We used nonlinear re-
gression method to obtain pulmonary blood flow. Results: FPA 

was decreased and FBAincreased in right upper lobe compared 
to those in other lung lobes. After chemotherapy, which was 
effective right hilar lymph node metastasis, FPA increased and FBA 

decreased in right upper lobe. FPAand FBAwere 0.24 and 1.1 mL/
min/cm3 before chemotherapy, and 0.43 and 0.82 mL/min/cm3 

after one cycle of chemotherapy, respectively. Conclusion: In 
the area where FPAdecreased, the ratio of FPAto FBA decreased to 
0.25 but the ratio recovered after chemotherapy.

EP-0090
In patients with pulmonary emphysema - contrary to 
“healthy” individuals - relative lung lobe volume and 
relative lobar perfusion correlate only marginally
W. M. Schaefer1, A. Meyer1, J. Avondo2, D. Knollmann1; 1Kliniken 
Mariahilf, Mönchengladbach, GERMANY, 2Hermes Medical 
Solutions AB, Stockholm, SWEDEN.

Introduction: Pulmonary emphysema is characterized by hy-
perinflation of individual lobes with simultaneous loss of alveo-
lus structures. Clinical experience shows that perfusion and hy-
perinflation in patients suffering from emphysema often differ 
and show heterogeneous patterns. Quantitative analyses con-
cerning this topic do not exist. Aim of the study was to analyse 
to what extent lobar perfusion and lobar volume are decoupled 
in patients with emphysema in comparison to healthy individu-
als. Subjects & Methods: 20 patients with emphysema were re-
ferred to routine lung scintigraphy before interventional proce-
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dures. 12 patients without a history of lung diseases referred to 
routine lung scintigraphy to exclude pulmonary embolism were 
included as “healthy” individuals. V/Q-SPECT/CT with Technegas 
and about 150 MBq 99mTc-MAA was performed in all 32 pa-
tients. Quantification of relative lobar volume and relative lobar 
perfusion in % normalized for total perfusion and volume was 
done using the software “HERMES Hybrid 3D-Lung Lobe Quan-
tification”. Finally correlation analyses of the resulting relative 
lobar perfusion and volume were performed to quantify depen-
dencies. Results: For the 60 lobes of the 12 “healthy” individuals 
correlation of relative lobar perfusion and volume was excellent 
with R=0.87 and a slope of the regression line of 1.00. For the 
100 lobes of the 20 patients suffering from emphysema correla-
tion of relative lobar perfusion and volume was very weak with 
R=0.36 and a slope of the regression line of 0.49. Conclusion: 
The results of this study show that - in contrast to “healthy” in-
dividuals presenting a good correlation between relative lobar 
perfusion and volume - patients with pulmonary emphysema 
are characterized by a weak correlation. The slope of the regres-
sion line of 0.49 proves that lobar perfusion does not go along 
with an increasing lobar volume resulting in an increasing vol-
ume-perfusion mismatch. This mismatch is relevant above all 
for decisions concerning lung resection

EP-0091
Head-to-head Comparison of V/Q SPECT/CT and 
Multidetector CT Angiography for the Detection of 
Pulmonary Embolism
G. H. Martins, T. F. Souza, F. R. Oliveira, E. B. Contardi, D. M. Lopes, 
M. M. C. L. Lima, A. O. Santos, C. Mosci, B. J. Amorim, E. C. S. C. 
Etchebehere, T. A. Grangeia, S. S. Dertkigil, C. D. Ramos; Campinas 
University, Campinas, BRAZIL.

Introduction: The diagnosis of pulmonary embolism (PE), an 
important cause of cardiovascular death, is often challenging. 
This is usually done by a combination of clinical findings, use 
of predictive scores and imaging tests, such as CT angiography 
(CTA) and ventilation/perfusion scintigraphy preferably using 
SPECT/CT images (V/Q SPECT/CT). Both imaging methods have 
had recent advances, and few studies have performed a direct 
comparison between them using state of the art equipments. 
The purpose of this study was to compare the sensitivity and 
specificity of multidetector CTA and V/Q SPECT/CT in the same 
group of patients. We also analyzed the percentage of positive 
V/Q SPECT/CT studies in patients with clinical suspicion of PE 
and normal CTA. Subjects & Methods: We prospectively stud-
ied consecutive patients under suspicion of acute PE referred 
for V/Q SPECT/CT or CTA , and the patients were them submit-
ted to both procedures. Refusal and inability to perform any of 
the techniques were considered exclusion criteria. Data regard-
ing age, sex, time between examinations, time elapsed since 
the onset of symptoms, Wells score and interpretation of each 
procedure by experienced speciallists were obtained. The final 
diagnosis was decided through a consensus among the clini-
cians, taking into account clinical, laboratory, follow-up and all 
imaging procedures data. Results: Seventeen patients (9 male, 
8 female, 21-78 years-old, mean age 42.8 years) were studied. 

The mean duration of the onset of symptoms was 3.5 days (1-9 
days), and the mean Wells score was 3.5 (1.5-6). Sensitivity, spec-
ificity, positive and negative predictive values    and accuracy for 
V/Q SPECT/CT were respectively 100%, 77.78%, 75%, 100% and 
86.67%, and for CTA: 50%, 100%, 100%, 72.73% and 78.57%. The 
overall agreement between the methods was 69.2%. Of the 10 
patients with negative CTA, 4 (40%) had V/Q SPECT/CT positive, 
3 of them considered as true positives and one false positive. 
Conclusion: In this preliminary study, V/Q SPECT/CT was more 
sensitive and had higher accuracy than multidetector CTA for 
detection of PE. Our results in this small sample size suggest that 
patients with clinical suspicion of PE and normal CTA should 
perform V/Q SPECT/CT.

EP-0092
Utility Of Lung Perfusion Scintigraphy to Predict 
Postoperative Pulmonary Function in Lung Cancer 
Patients Undergoing Pneumonectomy
P. Mohan1, S. Bal2, H. Mahajan1; 1Mahajan Imaging, New Delhi, 
INDIA, 2Fortis Flt. Lt. Rajan Dhall Hospital, New Delhi, INDIA.

Purpose: To identify preoperative pulmonary perfusion scinti-
graphic findings that might be associated with clinical outcome 
after lung volume reduction surgery. Materials and Methods: 
Preoperative perfusion scintigrams in 123 patients (66 men, 57 
women; age range, 41-76 years; mean age, 61 years ± 9) were re-
viewed and graded for emphysematous heterogeneity(from iso-
lated areas to diffuse distribution), extent of maximally perfused 
lung, and lobar predominance (upper-lobe vs lower-lobe asym-
metry). These findings were correlated with clinical outcome on 
the basis of pulmonary function, arterial blood gas levels, and 
exercise test results before and 6 months after surgery. Results: 
Among the 106 patients who survived surgery, there was an av-
erage improvement of 47% in the forced expiratory volume in 1 
second (FEy1), of 20% in arterial oxygen tension, and of 20% in 
the 6-minute walking distance. Scintigraphic markers correlated 
best with FEV1 improvement. The strongest scintigraphic pre-
dictor of increase in FEV1 was upper-lobe predominance (r .38, P 
< .001), which was followed by heterogeneity (r .31, P .002). The 
seventeen patients who died had a significantly lower percent-
age of maximally perfused lung than the survivors (25% vs 34%, 
P .004). Conclusion: Perfusion scintigraphy can provide modest 
prognostic information in patients who undergo evaluation for 
lung volume reduction surgery.

EP-0093
Measurement of actual doses of inhaled TechnegasTM and 
trapped 99mTc-MAA in patients’ lungs with quantitative 
lung ventilation/perfusion SPECT/CT scans
C. Kim1, J. Hwang1, H. J. Shin1, Y. Kim1, S. H. Lee1, K. W. Kang2,3; 1Korea 
University Ansan Hospital, Ansan, KOREA, REPUBLIC OF, 2Seoul 
National University College of Medicine, Seoul, KOREA, REPUBLIC 
OF, 3Cancer Research Institute, Seoul National University, Seoul, 
KOREA, REPUBLIC OF.

Introduction: TechnegasTM has been used for lung ventilation 
studies for several decades in Europe, Asia, and Australia. Based 
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on the manufacturer’s manual, 26~40 MBq of inhaled Techne-
gasTM was expected in each patient. However, dose actually in-
haled may vary depending on the patient’s conditions. In this 
study, we measured the actual doses of inhaled TechnegasTM 
and trapped 99mTc-MAA with quantitative lung ventilation/per-
fusion (V/P) SPECT/CT scans. Methods: We retrospectively re-
viewed lung V/P SPECT/CT scans performed from January 2017 
to March 2018. All scans were performed with Siemens Sym-
bia Intevo SPECT/CT and images were reconstructed using the 
xSPECT quant method. We measured the doses of 99mTc-MAA 
in the same syringe before and after the injection with a well 
counter, and we used the difference as the actually injected 
dose for the perfusion study. Because we also needed to input a 
number as the injected dose, which we could not know for the 
ventilation study, we measured the dose rate on the patient’s 
right anterior chest wall, and entered 18.5, 37, or 74 MBq for the 
injected dose of TechnegasTM based on the dose rate measured. 
All volumes of interest (VOIs) were drawn using MIM software®, 
and the integral total dose [MBq] was calculated by multiplying 
the volume of VOI [ml] and the concentration of radiopharma-
ceuticals in that volume [MBq/ml]. If the ventilation SPECT/CT 
scan was performed before the perfusion SPECT/CT scan, the 
measured dose was adjusted based on the integral total dose 
of the preceding scan and the time interval between the two 
scans. Results: Sixty-nine ventilation SPECT/CT scans and 66 
perfusion SPECT/CT scans were analyzed. The average ratio of 
the actually trapped dose measured to the actually injected 
dose of 99mTc-MAA was 92.9±8.0%, the correlation coefficient 
was 0.904, and the following formula was obtained: Actually 
trapped dose measured [MBq] = 0.928 * Injected dose [MBq]. 
The average dose of the actually inhaled TechnegasTM mea-
sured was 78.4±44.4 MBq. The correlation coefficient between 
the dose rates on the patient’s right anterior chest wall and the 
measured dose of the actually inhaled TechnegasTM was 0.926, 
showing excellent correlation. Conclusion: Quantitative SPECT/
CT scans were very useful to measure the actual doses of in-
haled TechnegasTM and trapped 99mTc-MAA in lung V/P SPECT/
CT scans with great precision, and can be used for various ap-
plications such as evaluating pre-operative lung function and 
disease severity.

EP-0094
Quantitative V/P SPECT in COPD from Pathophysiology to 
Clinical Interpretation
A. Lindqvist1, J. Wang2, Y. Chen3, X. Li4, W. Shen4, H. Huang3, C. 
Wang2, X. He5, M. Bajc6; 1Helsinki University Hospital and Helsinki 
University, Helsinki, FINLAND, 2Xin qiao Hospital, Chongqing, 
CHINA, 3Changzheng Hospital, Shanghai, CHINA, 4Hua Dong 
Hospital, Shanghai, CHINA, 5Suzhou University Affiliated Tumor 
Hospital, Wuxi, CHINA, 6Skåne University Hospital, Lund, SWEDEN.

Introduction: Airway obstruction and emphysema affect ven-
tilation and perfusion of the lungs and are important for man-
agement of COPD patients and for prediction of their prognosis. 
Partial pressure of arterial carbon dioxide (PaCO2) is a good in-
dicator of lung function and related to acid-base homeostasis. 
We aimed to validate quantitative V/P SPECT for measurement 

of lung function. Patients and Methods: Ninety-four Chinese 
patients with a stable COPD (GOLD criteria) were enrolled in an 
international study (age 43-86 years, smoking pack years 0-104, 
post-bronchodilatation FEV1 21-99 % predicted). Ventilation and 
perfusion tomography (V/P SPECT using Technegas and 99mTc-
MAA) was performed and interpreted blindly according to Euro-
pean Nuclear Medicine guidelines (Bajc, M. et al. Ann Nucl Med 
2015; 29: 91). Emphysema was defined as area of matched or 
reversed mismatched V/P defects and its extent was assessed as 
% of the estimated total lung volume (E%). Total preserved lung 
function (TPLF%) was represented as areas of matched V/P ar-
eas and was calculated as percentage of total lung volume. Sin-
gle-breath diffusing capacity for carbon monoxide (DLCO) and 
post-bronchodilatation FVC in % of predicted value, and PaCO2 
were measured. Results: TPLF%, E%, DLCO, FVC and PaCO2 
ranged 15-80%, 0-80%, 17-98%, 28-125%, and 29-89 mmHg, 
respectively. E% and TPLF% were significantly related to DLCO 
(p<0.0003). PaCO2 remained stable when E% was below 60% 
and TPLF% was above 30%. PaCO2 retention was evident when 
E% exceeded 60% and TPLF% fell below 30%. Conclusion: Re-
sults suggest that it is possible to quantify pathophysiology in 
COPD by V/P SPECT. E% and TPLF% measure lung function over 
a wide range of COPD severity. Retention of PaCO2 occurs when 
matched V/P areas fall below 1/3 of the total lung volume.

EP-0095
Quantitative Assessment of Lung Ventilation-Perfusion 
Imbalance in Patients with Pulmonary Embolism
A. Lazareva1, E. Stephens2, M. Enescu1, S. Bond1, M. Gooding1, 
J. W. Scuffham3; 1Mirada Medical, Oxford, UNITED KINGDOM, 
2Surrey and Sussex Healthcare NHS Trust, Redhill, Surrey, UNITED 
KINGDOM, 3Royal Surrey County Hospital NHS Foundation Trust, 
Guildford, Surrey, UNITED KINGDOM.

Introduction: Quotient images obtained from V/Q SPECT data 
provide a means of quantitative assessment of the mismatch 
between pulmonary air ventilation and blood perfusion in 3D. 
The aim of this study was to investigate the distribution of ven-
tilation-perfusion ratios and determine adequate parameters 
for differentiating patients with and without pulmonary embo-
li (PE). Threshold values derived from V/Q quotient histogram 
statistics may serve as additional objective criteria for diagnos-
ing patients. Subjects and Methods: 72 patients underwent 
Tc-99m Technegas/MAA SPECT scintigraphy using a dual-head 
SPECT system. The clinical outcome was obtained qualitatively 
via visual assessment of the V/Q data. 16 scans were reported 
as positive and 56 as negative for PE. 4 patients were excluded 
due to identified COPD and poor image quality. Post-processing 
procedures included registration and normalization of the ven-
tilation and perfusion images followed by semi-automated lung 
delineation. V/Q quotient images were calculated and distribu-
tion histograms were plotted showing the percentage of total 
lung volume as a function of decimal log-transformed V/Q ratios. 
Mean, standard deviation (SD), skewness and excess kurtosis 
were calculated for correlation with the clinical report. Results: 
Histograms of quotient images obtained for patients negative 
for PE showed a bell-shaped distribution close to normal with a 
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high percentage of voxels centred around unity. The mean V/Q 
ratios were 1.09 ± 0.09, 0.33 ± 0.16 for the SD, 0.37 ± 0.36 for the 
skewness and 0.35 ± 0.64 for the excess kurtosis. Histograms for 
patients with PE had a flatter peak with positively skewed profile. 
Histogram statistics were 1.16 ± 0.11 for the mean, 0.45 ± 0.20 for 
the SD, 0.63 ± 0.29 for the skewness and 0.29 ± 0.65 for the ex-
cess kurtosis. Using two-tailed t-test, the mean, SD and skewness 
were found significantly different in two groups (p<0.05). In par-
ticular, skewness showed a stronger differentiation between the 
groups. A threshold value of 0.60 for skewness could be used for 
distinguishing between the normal and pathological lung func-
tion, with a false positive rate of 19%. Conclusion: Quantitative 
assessment of distribution histograms for V/Q quotient images 
revealed that the mean, SD and skewness can be used for as-
sessing the ventilation-perfusion imbalance in patients with sus-
pected PE, and may be a useful adjunct in clinical reporting of 
V/Q SPECT images. This analysis was based on the clinical report; 
further work in a prospective setting will assess the PE status via 
clinical follow-up and other imaging modalities.

EP-0096
Prevalence of bile acid diarrhea as diagnosis by SeHCAT 
scanning and its response to treatment
M. P. Talavera Rubio1, E. Casillas Sagrado1, M. Bellón Guardia1, A. 
Garciá Vicente1, G. A. Jiménez Londoño1, P. Olivencia Palomar1, 
O. Roncero2, V. Poblete García1, A. M. Soriano Castrejón1; 1HGUCR, 
Ciudad Real, SPAIN, 2H Mancha Centro, Ciudad Real, SPAIN.

Purpose: To evaluate the prevalence of bile acid diarrhea (BAD) 
diagnosed by 75Selenium-homocholyltaurine (SeHCAT) test 
and its response to specific therapy. Subjectives and Meth-
ods: During five years (march2013- march2018) the SEHCAT 
test was performed in 259 patients with chronic diarrhea (based 
on Rome Criteria). The patients were divided in 2 groups: pa-
tients with some structural pathology as inflammatory bowel 
disease, cholecystectomy or chronic pancreatitis among other 
conditions (group 1= 142 patients) and those with functional/ 
idiopathic diarrhea (group 2= 117 patients). Seven-day abdom-
inal retention after administration of 370 kBq of 75Se-SeHCAT 
was measured and BAD (pathologic SeHCAT test) was defined if 
was < 15% (< 5% severe BAD; <10% moderate BAD; <15% mild 
BAD). Clinical response to treatment with a bile acid sequestrant 
(BAS) in patients diagnosed with BAD was also evaluated. We 
considered response when there was normalization or decrease 
of stool frequency. Results: The SeHCAT test was pathological in 
164/259 patients (63.32%): 110/142 patients in group 1 (77.46%) 
and 54/117 in group 2 (46.15%). Additionally, 82/164 had severe 
BAD, 42/164 moderate BAD and 41/164 mild BAD. The specific 
treatment (BAS) was assesed in 61/165 patients. The response 
to treatment was 79.54% in severe BAD, 71.42% in moderate 
BAD and 100% in mild BAD (although in this last group only 3 
patients were evaluated the treatment response). Conclusion: 
The prevalence of BAD was very high in our study sample. It was 
considered to be the cause of diarrhea in the half of the patients 
with functional disease and two third with the organic disease. 
The patients with diagnosis of BAD had a very good response to 
specific treatment with BAS (at least, higher than 70%).

EP-0097
Clinical Value of SeHCAT Test On The Diagnostic Of Bile 
Acid Malabsorption In Chrohn’s Disease
C. Patrício1, D. Agostinho2, C. Mayes3, S. Vinjamuri4, E. Carolino5, 
E. Sousa6, T. F. Vaz7; 1Escola Superior de Tecnologia da Saúde de 
Lisboa, Lisboa, PORTUGAL, 2Nuclear Medicine, ESTeSL - Escola 
Superior de Tecnologia da Saúde de Lisboa, Instituto Politécnico 
de Lisboa, Lisbon, PORTUGAL, 3Department of Nuclear Medicine, 
Royal Liverpool University Hospital, Liverpool, UNITED KINGDOM, 
4Royal Liverpool University Hospital, Liverpool, UNITED KINGDOM, 
5H&TRC - Health and Technology Research Center, ESTeSL - Escola 
Superior de Tecnologia da Saúde de Lisboa, Instituto Politécnico 
de Lisboa, Lisbon, PORTUGAL, 6Nuclear Medicine, ESTeSL - Escola 
Superior de Tecnologia da Saúde de Lisboa, Instituto Politécnico 
de Lisboa; GI-MOSM, ADEM, ISEL - Grupo de Investigação em 
Modelação e Otimização de Sistemas Multifuncionais, Lisbon, 
PORTUGAL, 7Nuclear Medicine, ESTeSL - Escola Superior de 
Tecnologia da Saúde de Lisboa, Instituto Politécnico de Lisboa; 
H&TRC - Health and Technology Research Center, ESTeSL - Escola 
Superior de Tecnologia da Saúde de Lisboa, Instituto Politécnico de 
Lisboa, Lisbon, PORTUGAL.

Introduction: SeHCAT [tauroselcholic (selenium-75) acid] is a 
gold standard nuclear medicine test which diagnoses bile acid 
malabsorption (BAM) by measuring bile acid pool loss. Crohn’s 
disease (CD) is a chronic inflammatory bowel disease that can 
be characterized by many symptoms, such as diarrhoea, which 
in some cases could be due to associated to BAM rather than 
CD itself. Aim: To study the correlation between Crohn’s disease 
and bile acid malabsorption in patients with chronic diarrhoea. 
Materials and Methods: 64 patients with chronic diarrhoea, 32 
with CD and 32 without any known disease, underwent the sim-
ilar SehCAT studies, with the same acquisition protocols. Reten-
tion of the taurocholic acid labeled with Selenium-75 capsule by 
the intestine after 7 days was calculated and compared to the 
first day. Normal bile salt retention is assumed when the per-
centage calculated is higher than 15%, when less than this, BAM 
can be classified as low, moderate or severe. Mann-Whitney test 
was used to assess the differences of percentage retention. The 
association coefficient Φ was used to study the correlation be-
tween CD (present/absent) and BAM (positive/negative). The 
p-value<0.05 was considered to indicate statistical significance. 
Results: The patients with CD showed 13.08±21.12% retention 
compared with 21.89±18.86% from the CD absent patients and 
were found statistically significant differences between them 
(U=280.5, p=0.002). There was a significant but weak positive 
association between CD and BAM (Φ=0.252, p=0.044). Conclu-
sion: We have found a high incidence of bile acid malabsorp-
tion in patients with Crohn’s disease. This has implications for 
the clinical pathway for patients with Crohn’s disease.

EP-0098
75SeHCAT scan in bile acid malabsorption in chronic 
diarrhea: a preliminary Italian single center experience.
L. Zanoni1, E. Tabacchi1,2, G. Barbara3, V. Stanghellini3, M. 
Bortolotti3, R. Cogliandro3, M. Levorato1, R. Bonfiglioli1,2, D. 
Vargiu1, S. Fanti1,2; 1Nuclear Medicine, S.Orsola-Malpighi Hospital, 
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Bologna, ITALY, 2DIMES University of Bologna, Bologna, ITALY, 
3Gastroenterology and Internal Medicine, S.Orsola-Malpighi 
Hospital, Bologna, ITALY.

Purpose/Introduction: Bile acid malabsorption (BAM) is a 
common and likely under-diagnosed and under-treated cause 
of chronic diarrhea. Diagnosis of BAM can be confirmed using 
75 Selenium homotaurocholic acid test (75SeHCAT). However 
this tool is not consistently part of the diagnostic flow-chart, 
although regularly licensed in Italy, and remains unavailable in 
most centers and underutilized. The aim of this study was to 
present our preliminary experience with the use of 75SeHCAT 
test. Subjects & Methods: A retrospective study on pts who 
routinely underwent 75SeHCAT in our Nuclear Medicine Unit 
was conducted. 75SeHCAT procedure was performed follow-
ing the current standard prescribing information. According to 
7 day SeHCAT retention, BAM status was reported as: normal 
>15% (borderline 15-20%), mild 10-15%, moderate 5-10%, se-
vere <5%. Records detailing i.e. clinical history, 75SeHCAT re-
sults, treatment and clinical follow-up were collected. Results: 
Overall 12 pts underwent 75SeHCAT test in our Center (between 
November 2017 and April 2018): 6 F and 6 M; mean age 45 years 
(median 46, range 22-64); all pts were referred by local gastro-
enterologists with clinical suspicion of BAM because of chronic 
diarrhea without a known cause (3/12) or IBS-D not responder 
to standard medications (9/12). The length time of significant 
gastrointestinal symptoms varied: <12 months (1 pt), 1-3 years 
(3), 3-5 years (2), >5 years (5), from birth (1). Concomitant an-
ti-diarrheal medications, potentially influencing 75SeHCAT ab-
sorption, were assumed by 9/12 pts but in all cases interrupt-
ed at least 1 week before, until the end of the test. Overall the 
mean retention 75SeHCAT score was 18% (median 10%; range 
3-48). BAM was confirmed in 7/12 (58%) pts (1 mild; 4 moder-
ate; 2 severe; mean retention 7, range 3-11) whereas excluded 
in 4/12 (33%) pts (mean retention 38, range 32-48). In only 1 
case BAM status remained slightly borderline (19% retention). 
The diagnostic performance of 75SeHCAT, in terms of differen-
tial diagnosis between BAM and other causes, led to a change 
in patient management in 9/12 (75%) cases, in particular 8 pts 
were addressed to bile acid sequestrants (BAS) therapy, with sig-
nificant clinical benefit in 6/8. Discussion/Conclusion: In our 
small cohort, 75SeHCAT scan represented a simple test able to 
reliably diagnose BAM and to select patients who might benefit 
treatment with BASs. Further analyses on larger population are 
warranted to establish a diagnostic algorithm of chronic diar-
rhea and to determine whether 75SeHCAT represents a cost-ef-
fective option to be included earlier in the differential diagnosis.

EP-0099
Contribution of the nuclear medicine to the diagnosis of 
the malabsorption of bile acids. Experience in our service
A. Renda Alcalde, C. Martínez, F. Zelaya, B. Núñez, F. Loira, D. Ruiz, 
C. Castillo, A. López, J. Nogueiras; Hospital, Vigo, Pontevedra, SPAIN.

Aim: To determine the clinical usefulness of 75SeHCAT scintig-
raphy in the early diagnosis of chronic diarrhea (DC) associated 
with bile acid malabsorption (BAM). Material and Methods: 

We performed a prospective analysis of the patient histories 
who has been made 75SeHCAT scintigraphy in our hospital, 
since this test was established as a health benefit in Nuclear 
Medicine from February 2017 to February 2018. We checked the 
lab test results (occult blood in feces,acute phase reactants, thy-
roid function, fecal calprotectin, elastase, screening of celiac dis-
ease) and pathological anatomy to exclude organic cause of DC. 
The isotopic study has been done obtaining images centered 
in abdomen at 3hours and 7days oral administration of a radio-
pharmaceutical (370MBq tauroselcolic acid 75Se). We consider 
pathological studies with retention index below 15%. Results: 
We have performed 12studies(11women 1man, mean age 
38.75 years), none surgically intervened. A 58.3%(7patients)have 
been pathological,28.5% of them(2 patients) associate digestive 
pathology type Irritable bowel syndrome.In 85.7% the colonos-
copy exclude organic cause and in all these cases was obtained 
positive result for BAM in the study with SeHCAT.In addition 1pa-
tient has significant alteration of laboratory tests with elevation 
of fecal calprotectin,elastase and acute phase reactants.100% of 
patients with SeHCAT positive for malabsorption of bile acids 
have significantly improved their symptomatology with very 
good response to treatment with cholestyramine. Conclu-
sions: 75SeHCAT scintigraphy is the gold standard method for 
the diagnosis of BAM, widely validated, has good correlation 
with the loss of bile acids in feces with very low radiation levels. 
According to the literature, it has high sensitivity and specificity 
(80-94%,70-100%respectively), being a safe and low cost test. 
In our case, despite having a small sample, the test has been 
pathological in more than half of the patients, confirming that 
there is a greater probability of BAM if a basic digestive process 
coexists. 100% of patients with positive SeHCAT have obtained 
a very good response to treatment with cholestyramine, signifi-
cantly improved their symptomatology and thus their quality 
of life.

EP-0100
Idiopathic Inflammatory Bowel Disease (IBD). The Role 
Of 25-Hydroxy-Vitamin D (25-OH-D) Serum Levels In 
Correlation With Disease Severity
A. S. Zissimopoulos1, C. Tsigalou2, A. Pistola1, M. Lambropoulou3, 
G. Kouklakis4; 1Nuclear Medicine Dept Democritus University of 
Thrace, Alexandroupolis, GREECE, 2Laboratory of Biopathology-
Immunology Democritus University of Thrace, Alexandroupolis, 
GREECE, 3Laboratory of Histology-Embryology Democritus 
University of Thrace, Alexandroupolis, GREECE, 4A’ Pathological 
Clinic Democritus University of Thrace, Alexandroupolis, GREECE.

Purpose: Idiopathic bowel disease includes immune system 
diseases of unknown origin. The aim of this study is to evaluate 
the vitamin D serum levels in patients with IBD and its relation 
to the severity of the disease. Materials & Materials: 165 pa-
tients (98 men , 67 women), aged from 32 to 66 average 51 +/- 
9), were examined in a 4 years period. 107 had IBD in several 
stages and were divided into three groups. Group A (n=68, 45 
men and 23 women) had ulcerative colitis, group B (n=39, 23 
men and 16 women) had Crohn’s disease and group C (n=58, 
40 men and 18 women) had general gastrointestinal diseases. 
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Patients originated from clinics of University Hospital. The evalu-
ation of vitamin D levels was made with the radioimmunoassay 
method with DiaSorin kits. Statistical analysis was performed by 
the x2-test . Results: 82% of group A had low levels   of vitamin 
D (deficiency), 12% showed insufficiency and 6% had sufficient 
levels. In group B 83% had deficiency, 15% had insufficiency and 
2% had sufficient levels . It should be noted that in both groups, 
patients with severe diseases had very low ΟΗ-D levels . Group 
C patients, 57% deficiency, 32% insufficiency and 11% sufficien-
cy (p < 0,005). Conclusion: The evaluation of serum vitamin D 
in patients with IBD is useful in patients’ monitoring. The very 
low levels of ΟΗ-D are associated with disease’s severity. Further 
studies are required to establish a possible improvement in pa-
tients’ status after vitamin D substitution.

EP-0101
Altered Intestinal Permeability in Recurrent Pregnancy 
Loss: New Hypothesis of Endometrial Damage
D. Maccora1, C. Tersigni2, S. D’Ippolito2, N. Di Simone2, G. Scambia2, 
F. Scaldaferri3, A. Gasbarrini3, A. Giordano1, V. Valenza1; 1Institute of 
Nuclear Medicine, Università Cattolica del S. Cuore “A. Gemelli”, Rome, 
ITALY, 2Department of Woman and Child Health, Università Cattolica 
del S. Cuore “A. Gemelli”, Rome, ITALY, 3Department of Internal 
Medicine, Università Cattolica del S. Cuore “A. Gemelli”, Rome, ITALY.

Introduction: Spontaneous pregnancy loss is the most com-
mon obstetric complication worldwide. Recurrent pregnancy 
loss (RPL), defined as three consecutive pregnancy losses prior to 
twenty-four weeks of gestational age, can be usually explained 
in approximately 40% of couples (i.e. parental chromosomal ab-
normalities, uterine anatomic defects, untreated hypothyroid-
ism, undiagnosed or uncontrolled diabetes mellitus, antiphos-
pholipid antibody syndrome). In all the other unexplained RPLs, 
causes are still debated. It was already demonstrated abnormal-
ly higher endometrial expression of pro-inflammatory cytokines 
in women with RPL. Recent evidences suggest that the intes-
tinal mucosal dysfunction called “leaky gut” and characterized 
by an increased translocation of Gram-negative bacteria, might 
play a role in the inflammatory pathophysiology of the disease. 
Indeed, passage through a damaged epithelial barrier into the 
human blood of potentially antigenic molecules might induce 
systemic immune response and tissue inflammation. Aim of 
the study was to investigate intestinal permeability (IP) in RPL 
patients. Subjects and Methods: This case-control study pro-
spectively included 60 women with history of unexplained RPL 
with three or more spontaneous pregnancy losses (<12 weeks 
of gestation) and 30 women with two or more previous uncom-
plicated term pregnancies (control group). None of the patients 
evaluated referred any gastrointestinal symptoms, as weight 
loss, diarrhea, abdominal distention, flatulence or abdominal 
pain. IP was assessed using of urinary excretion of 51Cr-eth-
ylene diamine tetraacetate (51Cr-EDTA). After an overnight fast, 
patients were given to drink 0.37 MBq of 51Cr-EDTA in 10 ml of 
water; the standard sample (1/50 of administered dose) and a 
3-ml sample of 24-hours urine collection were measured with 
a gamma counter. Urine sample results were expressed as per-
centages of the administered dose and considered indicative of 

altered IP when above 3%. Results: 51Cr-EDTA absorption test 
showed higher prevalence of abnormal IP in RPL patients (M ± 
SD: 6.4% ± 0.7) compared to the control group (M ± SD: 2.1% ± 
0.4) (p < 0.001). Conclusion: This study provided evidence of 
higher frequency of abnormal IP in patients with idiopathic RPL 
compared to controls, in absence of any gastrointestinal symp-
toms. As hypothesized, the abnormal gut permeability, related 
to disruption of bowel intercellular tight junctions, could play 
an important role in the pathogenesis of endometrial inflam-
mation and reproductive disorders, in the contest of a systemic 
inflammatory disease. However, further investigations are re-
quired to prove the specific mechanism. Therefore, 51Cr-EDTA 
study to evaluate intestinal permeability should be considered 
in the management of unexplained RPL.

EP-0102
Altered Intestinal Permeability in Myotonic Dystrophy: A 
New Hypothesis of Nonalcoholic Fatty Liver Disease
D. Maccora1, A. Perna2, G. Silvestri2, A. Petrucci3, M. Zocco4, L. 
Zagaria5, V. Valenza1; 1Institute of Nuclear Medicine, Università 
Cattolica del S. Cuore “A. Gemelli”, Rome, ITALY, 2Institute of 
Neurology, Università Cattolica del S. Cuore “A. Gemelli”, Rome, 
ITALY, 3Neuromuscular and Neurological Rare Diseases Centre 
- Neurology and Neurophysiology Unit, Ospedale S. Camillo 
Forlanini, Rome, ITALY, 4Department of Internal Medicine, 
Gastroenterology and Hepatology, Policlinico “A. Gemelli”, Rome, 
ITALY, 5Nuclear Medicine Unit, Policlinico “A. Gemelli”, Rome, ITALY.

Introduction: In the context of the multisystem involvement 
of myotonic dystrophy (DM), a moderate increase in serum liver 
function indexes and hepatic steatosis are frequently detected, 
but their etiology is still unclear. Gut-derived endotoxin may 
be relevant in nonalcoholic fatty liver disease (NAFLD): previ-
ous studies suggest that increased intestinal permeability (IP), 
caused by the disruption of intercellular tight junctions, may 
play a role in the pathogenesis of hepatic fat deposition. Aim of 
the study was to investigate the incidence of IP in DM patients 
as well as the incidence of NAFLD in these patients, evaluated 
with multimodality investigations. Subjects and Methods: For-
ty-four patients with DM type 1 (DM1) were investigated for IP, 
using the urinary excretion of 51Cr-EDTA. After an overnight fast, 
patients were given to drink 0.37 MBq of 51Cr-EDTA in 10 ml of 
water; the standard sample (1/50 of administered dose) and a 
3-ml sample of 24/hours urine were measured with a gamma 
counter. Urine sample results were expressed as percentages 
of the administered dose and considered indicative of altered 
IP when >3%. Control groups included 40 healthy volunteers 
and 42 non-DM patients with NAFLD (as model of hepatic fat 
deposition associated with intestinal hyperpermeability). Only 
twenty patients of them were extensively investigated for NA-
FLD, through liver chemistry tests, mostly γGT, and by real-time 
shear wave elastography (SWE), a non-invasive method to mea-
sure liver stiffness. Results were compared with the disease se-
verity, using the Muscular Impairment Rating Scale (MIRS) and 
the number of abnormal genetic expansions of polymorphic 
repeats. Results: Forty-three out of 44 (97.7%) DM1 patients 
showed increased IP (M±SD: 6.98%±4.80). IP resulted signifi-
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cantly higher in DM1 patients compared to healthy volunteers 
(M±SD: 6.98%±4.80 vs. 2.02%±0.66; p<0.001); however, it was 
not different from that measured in non-DM patients with NA-
FLD (M±SD: 6.98%±4.80 vs. 5.63%±2.31; p=0.10). Patients inves-
tigated extensively for NAFLD (n=20) showed altered IP, similar 
to the whole group (M±SD: 6.26%±4.86; p=0.29). Seventeen 
out of 20 (85%) patients had increased γGT, 12 (60%) steatosis 
and four (20%) significant fibrosis at SWE. 13/17 (76%) patients 
with NAFLD showed medium-high grade of MIRS and 16 (94%) 
more than 150 polymorphic repeats. Conclusion: An altered 
IP is almost invariably detected in DM1 patients, frequently in 
association with NAFLD. According to these preliminary results, 
NAFLD is related with more severe disease. Therefore, these data 
provide stronger support to the supposed pathogenic role for IP 
in liver dysfunction occurring in DM1 patients.

EP-0103
The Role Of 25 Hydroxy Vitamin D Ιn Obstructive Sleep 
Apnoea Syndrome
A. S. Zissimopoulos1, K. Archontogeorgis2, C. Tsigalou3, A. Pistola1, 
V. Xanthis4, P. Steiropoulos5; 1Nuclear Medicine Dept Democritus 
University of Thrace, Alexandroupolis, GREECE, 23Pulmonary 
Clinic – University Hospital of Evros Democritus University of 
Thrace, Alexandroupolis, GREECE, 3Laboratory of Biopathology-
Immunology Democritus University of Thrace, Alexandroupolis, 
GREECE, 4School of Molecular Biology and Genetics Democritus 
University of Thrace, Alexandroupolis, GREECE, 5Pulmonary Clinic 
– University Hospital of Evros Democritus University of Thrace, 
Alexandroupolis, GREECE.

Purpose: Obstructive Sleep Apnoea Syndrome (OSAS), a disor-
der associated with increased cardiovascular and cerebrovascu-
lar morbidity, has been associated with lowered Vit D levels. The 
aim of this study is to find an association between serum 25-hy-
droxyvitamin D [25(OH) D] levels, in OSAS patients and controls 
and OSAS severity. Patients & Methods: 115 patients (85 men, 
30 women) aged from 39 to 64 years (mean 49 ± 9, 5 years) were 
included in this study. All patients came from the Pulmonary 
Clinic of the University Hospital of Evros. Patients were divided 
into controls (apnoea-hypopnea index, AHI <5/h) and OSAS 
group (AHI ≥5/h). The vitamin D status was measured by radio-
immunoassay (RIA) method with kits DiaSorin at in-vitro labora-
tory of Nuclear Medicine Dept. Results: Serum 25(OH)D levels 
were lower (deficiency) in OSAS patients (17.8±7.8 vs 23.9±12.4 
ng/ml, p=0.019). In those patients, levels of serum 25(OH)D 
were negatively correlated with sleep stages transitions (r=-
0.205, p=0.028), AHI (r=-0.187, p=0.045), oxygen desaturation 
index (r=-0.234, p=0.011) and percentage of time with oxyhae-
moglobin saturation <90% (r=-0.172, p=0.041). In contrast, they 
were positively correlated with average oxyhaemoglobin satu-
ration during sleep (r=0.179, p=0.033), forced expiratory volume 
in 1 sec (r=0.207, p=0.037) and oxygen partial pressure (r=0.197, 
p=0.029). Conclusions: Vit D levels were lower (deficiency) in 
OSAS patients compared to non-apnoeic controls. Several indi-
ces of OSAS severity are also correlated with Vit D levels. Further 
studies are required to establish a possible improvement in pa-
tients’ status after vitamin D substitution.

EP-0104
Oro-pharyngeal-esophageal scintigraphy (OPES) 
examination in patients with idiopathic inflammatory 
myopathies (IIM): results of an ongoing prospective study
G. Puccini1, S. Barsotti2, R. Neri2, V. Berti1, E. Tardelli3, A. Tripoli2, 
M. Mosca2, D. Volterrani4, M. Grosso4; 1Nuclear Medicine Unit 
- University of Florence, Florence, ITALY, 2Rheumatology Unit 
- University of Pisa, Pisa, ITALY, 3nuclear medicine unit, Istituto 
Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST) 
IRCCS, Meldola, ITALY, 4Nuclear Medicine Unit - AOUP Pisa, Pisa, 
ITALY.

Purpose: OPES is a safe, well-tolerated and repeatable tech-
nique for identifying and quantifyingvarious upper gastro-in-
testinal abnormalities. In IIM, dysphagia is a common manifes-
tation,associated with severe reduction of the quality of life. 
Our aim is to assess prevalence and severity of dysphagia in IIM 
patients using OPES, and to correlate the alterations found with 
patient clinical status. Methods: Since 2014, we prospectively 
enrolled 51 IIM patients. Clinical evaluation included: physician 
and patient’s disease activity assessed by a visual analogue 
scale (phVAS and pVAS), health quality assessment question-
naire (HAQ) and manual muscle test 8 (MMT8). To evaluate the 
dysphagia the “MD Anderson dysphagia inventory” (MDADI) 
was administered at baseline and after 6 months. OPESwas 
conducted usingboth liquid (OPES-L) and semi-solid (OPES-
SS) 99mTechnetium-nanocolloid, extrapolatingthe following 
parameters: presence of pre-deglutition, multiple deglutition, 
aspiration, transit time (TT) and retention index (RI) at oro-pha-
ryngeal (OP)and esophageal (E) levels. Results: On OPES 4 pa-
tients presented multiple deglutitions, 4 bolus aspiration, and 
19 uncoordinated esophageal movement. OP-TT was altered in 
44% (OPES-L) and 58% (OPES-SS)of patients; E-TT was altered in 
11% (OPES-L) and 29% (OPES-SS) patients. RI resultedaltered for 
SS bolus (OP-RI 84%, E-RI 39%),andfor L bolus (OP-RI 70%, E-RI 
23%) with significant difference SS>L on each phase. Patients 
with E-RI dysfunction present altered OP-RI (OPES-L 91%; OPES-
SS80%). According to MDADI score, 32patients presenteddys-
phagia at baseline (62%; 19 mild, 10 moderate, 3 severe dis-
ability) and 28/41 after 6 months (68%, 18 mild, 7 moderate, 3 
severe). Patients withonset <12 months demonstrated ahigher 
correlation between 6-monthsMDADI and OP-RI OPES-SS com-
pared to baseline MDADI.Significant correlationsbetweendis-
ease activity parameters and MDADI were found for phVAS, 
pVAS, HAQ and MMT8, while on OPES-SS, P-RI correlated with 
phVAS, pVAS, HAQ and MMT8. Discussion: Upper digestive 
tract impairment is common in IIM, in terms of both TT and RI. 
OPES-SSmost frequently identified alterations, probably due to 
the greater muscular effortrequired for efficient swallowing. Pa-
tients with esophageal alterations had also dysfunction during 
oral-pharyngeal phases, suggesting a possible esophageal in-
volvement as secondary step in disease evolution, associated 
to severe disability. In early-stages,, correlations between OP-RI 
and MDADI score evolution suggest a possible role of OPES in 
prediction of upper dysphagia. OPES identifiedpatients at high-
er risk of aspiration and could be an effective tool at baseline 
and during the follow-up.
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EP-0105
Building An Open Source Software Allowing Simultaneous 
Evaluation Of Esophageal And Gastric Dysmotility In 
Patients With Systemic Sclerosis And Primary Sjögren’s 
Syndrome
L. Guillon1, S. Kanoun2, G. Victor1, P. Xie3, F. Hives1, E. Cassol1,4, 
L. Sailler4,5, G. Pugnet6, L. Alric4,7, B. Bournet4,8, L. Astudillo6, S. 
Fontaine9, O. Lairez1,4, I. Berry1,4, P. Pascal1; 1Departement of Nuclear 
Medicine, Toulouse University Hospital, FRANCE, 2Departement of 
Nuclear Medicine, University Cancer Institute Toulouse Oncopole, 
FRANCE, 3IUT Paul Sabatier, Toulouse, FRANCE, 4University Paul 
Sabatier, Toulouse, FRANCE, 5Department of Internal Medicine, 
Toulouse, FRANCE, 6Department of Internal Medicine, Toulouse 
University Hospital, FRANCE, 7Internal Medicine-Digestive 
Department, Toulouse university hospital, FRANCE, 8Department 
of Gastroenterology, Toulouse university hospital, FRANCE, 
9Departement of Endocrinology, Toulouse University Hospital, 
FRANCE.

Aim: Esophageal and gastric involvements are common in sys-
temic sclerosis (SS) and primary Sjögren’s syndrome (pSS). Usu-
ally, dysmotility diagnosis is made separately with esophageal 
transit and gastric emptying study (GES). The aims of this study 
were to evaluate simultaneously intra esophageal and gastric 
meal distribution and to develop software to quantify gastric 
emptying scintigraphy. Materials and Methods: Twenty-five 
patients with pSS (8 patients) and SS (17 patients) were includ-
ed in a retrospective study. Patients were studied in the morning 
after overnight fasting. Some medications that may have any 
effect on the rate of gastric emptying were stopped two days 
before GES. The meal consisted in liquid egg white radiolabeled 
with, on average, 77 MBq of 99mTc-sulfur colloid, and a high ca-
loric breakfast. The liquid egg white was ingested by standing 
patients; after a swallow, and at the same time, dynamic imag-
es were recorded, with a gamma camera, at a rapid rate of 1s/
frame for up to 60s to capture esophageal transit. Anterior and 
posterior images were acquired for 120s and were performed 
every 30 min until 240min. The open source software developed 
on Fiji/Image J (project petctviewer.org) was used to quantify 
gastric and esophageal emptying kinetic. Total gastric empty-
ing was analyzed as the percentage of radioactivity retained in 
the whole stomach over time using the geometric mean. Gas-
tric retention of the 99mTc-labeled solid meal up to 60% at 2h 
or up to 10% at 4h was considered delayed gastric emptying. 
Abnormal esophageal retention (up to 30 s) was considered as 
pathologic. Results: GES was delayed in 14/25 patients (56%), 
(6 suffering from pSS (75%) and 8 SS (47%)). Esophageal transit 
was abnormal in 17 patients (68%), (3 suffering from pSS (37%) 
and 14 for SS (82%)). Ten patients (40%) had both delayed GES 
and abnormal esophageal transit (2 pSS (25%) and 8 SS (47%) 
patients). The distal two-thirds of the esophagus were affected 
in all patients with abnormal esophageal transit. Conclusion: In 
patients with systemic sclerosis or primary Sjögren’s syndrome, 
esophageal and gastric dysmotility can be analyzed during rou-
tine solid-meal GES in a single step. In our study, 10 of 25 pa-
tients (40%) had both delayed GES and abnormal esophageal 
transit.

EP-0106
Additional value of static images beyond dynamic 
oropharyngoesophageal scintigraphy in patients with 
neurodegenerative diseases
C. Altini1, A. Niccoli Asabella1, A. G. Nappi1, M. Zinfollino2, D. 
Canniello3, M. L. Fiorella2, M. Megna3, G. Rubini1; 1Nuclear Medicine 
Unit, Interdisciplinary Department of Medicine, University of Bari, 
Bari, ITALY, 2Otolaryngology, Department of Basic Medical Science, 
Neuroscience and Sensory Organs - University of Bari, Bari, ITALY, 
3Physical and Rehabilitation Medicine, Department of Basic 
Medical Science, Neuroscience and Sensory Organs - University of 
Bari, Bari, ITALY.

Aim: to investigate the role of dynamic and static oropharyn-
goesophageal scintigraphy (OPES) in patients with neurological 
disorders, evaluated using the Dysphagia Outcome and Severity 
Scale (DOSS). Methods: We enrolled 32 neurological patients (14 
women and 18 men; mean age 60 years, range: 24-87) complain-
ing of dysphagia with diagnosis of amyotrophic lateral sclerosis 
(11/32 patients), bulbar onset SLA (3/32), multiple sclerosis (8/32), 
Parkinson’s disease (4/32), spinocerebellar ataxia (2/32), neonatal 
brain disease (2/32) and ataxic syndrome (2/32). All patients un-
derwent OPES using a standardized procedure (5 ml semiliquid 
bolus labeled with 37 MBq of 99mTc-nanocolloid; dynamic ac-
quisition for 60 seconds). After the dynamic recording, 60-sec-
onds static images were acquired immediately (static1), after a 
swallowing of a semiliquid bolus not-labeled (static2) and after a 
swallowing of water not-labeled (static3). Images were acquired 
with patients face in an 80° projection in front of gamma-camera. 
Region of interests on the oral cavity and pharynx were drawn to 
collect data about Oral and Pharyngeal Transit Time (OTT’’ and 
PTT’’), Oral and Pharyngeal Retention Index (ORI% and PRI%) and 
Retention in oral cavity and pharynx on static images (%OralStat-
ic1, %OralStatic2, %OralStatic3, %PharynxStatic1, %PharynxStat-
ic2 and %PharynxStatic3 respectively). Patients were divided 
into 2 groups: DOSS1 (moderate, mild/moderate and mild dys-
phagia) which included 20/32 patients, DOSS2 (normal or slight 
compromised swallowing) which included 12/32 patients. T-test 
was applied to compare DOSS with data obtained at dynamic 
and static OPES. P<0.05 was considered statistically significant. 
Results: In DOSS1 mean values were: OTT’’=1.75’’ (range 0.5’’-
3’’), ORI%=14.32% (range 0.70%-46.50%), %OralStatic1=5.56% 
(range 0.28%-16.40%), %OralStatic2=1.85% (range 0.14%-4.79%), 
%OralStatic3=1.39% (range 0.34%-3.29%), PTT’’=1.16 (range 0.5’’-
5’’), PRI%=27.53% (range 0.80%-80.98%), %PharynxStatic1=2.42% 
(range 0.15%-9.27%), %Pharynxstatic2=0.77% (range 0.03%-
2.64%) and %Pharynxstatic3=0.5% (range 0.07%-1.92%). In 
DOSS2 mean values were: OTT’’=1.71’’ (range 1’’-3’’), ORI%=6.53% 
(range 1%-13.50%), %OralStatic1=2.44% (range 0.68%-5.08%), 
%OralStatic2=1.19% (range 0.30%-3.01%), %OralStatic3=0.92% 
(range 0.24%-2.32%), PTT’’=1.71’’ (range 0.5’’-11’’), PRI%=16.89% 
(range 2.70%-73.10%), %PharynxStatic1=1.28% (range 0.28%-
4.41%), %Pharynxstatic2=0.49% (range 0.09%-1.30%) and %Phar-
ynxstatic3=0.31% (range 0.05%-0.78%). T-test resulted statisti-
cally significant for ORI% (t=-2.224; p=0.03) and for OralStatic1 
(t=-2.454; p=0.02). Conclusion: Both dynamic and static OPES 
are well tolerated and easily performed procedures even in 
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patients with neurological disorders. Performing static images 
provides important information to complete the dynamic exam-
ination, using the unique administration of the radiopharmaceu-
tical, in order to better assess the degree of dysphagia of patients 
with neurological diseases.

EP-0107
Hepatobiliary Scintigraphy After Liver Transplantation
N. Kudryashova, E. Migunova, O. Olisov, M. Novruzbekov, O. 
Sinyakova, K. Magomedov; Sklifosovsky Research Institute for 
Emergency Medicine, Moscow, RUSSIAN FEDERATION.

Introduction: One of the liver transplantations postoperative 
complications is the stricture of anastomosis. Hepatobiliary 
scintigraphy can evaluate both graft function and anastomosis 
patency. Materials and Method: During 2013-2017 289 liver 
transplantations were performed in our hospital (92.4% orthot-
opic and 7.6% related). The radionuclide method was used for 
the early detection of stricture of the anastomosis and the dys-
function of the transplanted organ. 38 patients aged 26 to 65 
years (mean 46.3±8,2) after transplantation were examined by 
hepatobiliary scintigraphy with a radiopharmaceutical tracer 
Tc-99m-bromezida (120-180 MBq, 1.8-2.0 mSv). Simultaneous-
ly evaluated clearance, absorption-biliary function and patency 
of the anastomosis. To assess biliary function were determined 
the following parameters: time of maximal accumulation and 
half-life the indicator of the liver, the time of maximum accu-
mulation and half-life the indicator of the common bile duct 
and the area of anastomosis, the evacuation time to intestine. 
The delayed absorption of the indicator in the liver, violation of 
clearance function and changes Tmax and T1/2 were charac-
teristic signs of the graft dysfunction. The normal indices of the 
absorption and biliary function were determined in the control 
group (20 patients without liver and gallbladder diseases under 
the age of 55 years). Results: 13 patients (34.2%) were identi-
fied with absorption and biliary liver graft dysfunction, include 
5 patients (13.9%) identified with decreasing of function com-
bined with anastomosis stricture and 4 patients (10.5%) - with 
anastomosis failure and appearance of minimum bile under the 
liver (bile leakage). The stricture of the anastomosis by hepato-
biliary scintigraphy looked like as long focal delay in the distal 
common duct from the 15th to 60th min of the study and later 
was confirmed by MR-cholangiography. These cases with anas-
tomosis stricture were required the surgical correction (4 - stent 
placement, 1 - Roux-en-Y reconstruction using a standard tech-
nology). Conclusion: Hepatobiliary scintigraphy as a screening 
method after liver transplantation allows simultaneously assess 
the changes of the liver graft function, impaired patency and 
anastomosis failure in the early stages of the development of 
complications.

EP-0108
The Importance Of Image Processing And Liver Function 
Analysis In Hepatobiliary Scintigraphy
M. Serenari, C. Pettinato, C. Bonatti, L. Zanoni, E. Tabacchi, A. 
Cucchetti, M. Cescon, S. Fanti; Sant’Orsola-Malpighi Hospital, 
Bologna, ITALY.

Purpose/Introduction: The use of hepatobiliary scintigraphy 
(HBS)is increasing exponentially forthe preoperative evaluation 
of liver failure risk before major hepatectomy. The leading cen-
ter in Europe in the application of HBS is the Academic Medical 
Center (AMC, Amsterdam, The Netherlands) where data are rou-
tinelyprocessedon a Hermes Workstation(Multimodality, Hermes 
Medical Solutions).The cut-off for residual liver function (2.69/
min/m2), established by the AMC with dynamic HBS and using 
only the anterior projections, has been used so far. However, Geo-
metric mean (Gmean) and SPECT/CT have been introduced for 
the measurement of segmental liver function. Our purpose is to 
calculate the functional results obtained using two different ana-
lytic methods and comparing them with Hermes data. Subjects 
&Methods: Between November 2016 and October 2017, 29 pa-
tients were submitted to major hepatectomy according to pre-
operative CT volumetry at Sant’Orsola-Malpighi Hospital (Bolo-
gna, Italy).Data regarding HBS were retrospectively reviewed. HBS 
protocol included a first dynamic acquisition (36 frames, 10 sec/
frame) and a sequential SPECT(60 frames, 5 sec/frame)/low-dose 
CT. Images were processed using a freely downloadable image 
analysis software package (Image J, https://imagej.nih.gov/ij/). 
Analysis on dynamic images was done as follows: 1)drawing ROIs 
separately for anterior and posterior acquisitions and calculating 
Gmean(√anterior x posterior); 2) drawing ROIs on a single Gmean 
image provided by our Workstation (Xeleris, GE); 3) as in point 2 
but using the Hermes Hybrid Viewer via TeleHERMES™ (Hermes 
Solutions) uploading both the anterior and posterior images. 
Future liver remnant function (FLR-F) was calculated multiplying 
the total liver function, obtained with these three methods, by 
the % of counts within the ROI of the FLR on SPECT images (SPEC-

TFLR-C).FLR-F values, named respectively ROI-ROIFLR-F, pixel-pixelFLR-F 
and HermesFLR-F were compared by paired t testand expressed as 
mean values. Results: pixel-pixelFLR-F was significantly larger than 
ROI-ROIFLR-F (3.01%/min/m2 vs. 2.35%/min/m2, mean difference 
0.66%/min/m2, P < 0.0001). Although ROI-ROIFLR-F was still signifi-
cantly smaller compared to HermesFLR-F (mean difference -0.68%/
min/m2, P=0.007), there was no statistically significant difference 
between pixel-pixelFLR-F and HermesFLR-F (mean difference -0.02%/
min/m2, P=0.930).There was no difference also with regard to SPEC-

TFLR-C (mean difference 2.6%, P=0.077). Discussion/Conclusion: 
Our results showed that the major role in calculation is played by 
the datasets used for ROI analysis. When Gmean image datasets 
were made using a pixel-pixel calculation, results showed no sig-
nificant differences between ImageJ and the Hermes data. Re-
gardless of the software used, shared protocols for liver function 
analysis are fundamental to reduce at a minimum bias of calcula-
tions and enable comparisons across different centers.

EP-0109
The Value of Two Consecutive Post-Transplant Renal 
Scintigraphy Procedures.A Single-Center Retrospective 
analysis
S. Benjamens1,2, A. P. J. de Vries2, R. A. Pol1, S. P. Berger1, A. W. J. 
M. Glaudemans1, P. Dibbets-Schneider2, R. H. J. A. Slart1, L. de 
Geus-Oei2; 1University Medical Center Groningen, Groningen, 
NETHERLANDS, 2Leiden University Medical Center, Leiden, 
NETHERLANDS.
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Introduction: The duration of delayed graft function (DGF) is 
an outcome of interest owing to the friction between improved 
efficiency of transplant care and an increased use of renal al-
lografts from marginal deceased donors exhibiting DGF. There-
fore, this study focused on the association between parame-
ters of two consecutive post-transplant renal scintigraphy (RS) 
procedures and the duration of DGF. Methods: From 2011 to 
2014, renal transplant recipients referred for a Tc-99m MAG3 RS 
procedure within 3 days after transplantation, were included in 
a single-center retrospective study. Primary endpoint was the 
duration of DGF, based on the need for dialysis or a failure of 
serum creatinine to decrease with ≥ 10% / day during 3 consec-
utive days. Both the first scintigraphy, within 3 days, and the sec-
ond scintigraphy, between 3-7 days after transplantation, were 
analyzed using a 4-grade qualitative grading scale and sever-
al quantitative indices indicating specific renal functions (TFS, 
cTER, MUC10, Average Upslope). The association between these 
values and the duration of DGF was evaluated using Kaplan 
Meier curves with Log-rank tests and uni- or multivariate Cox 
proportional hazard analysis, adjusting for the potential con-
founding clinical variables from the allograft donors, allograft 
recipients, and transplant procedures. Results: We evaluated 
200 first and 108 (54%) consecutively performed scintigraphies. 
A significant association was observed between the quantita-
tive indices, from both the first and second scintigraphy, and the 
duration of DGF on univariate analysis, but not on multivariate 
analysis. Kaplan-Meier curves for the duration of DGF and qual-
itative grading of the first RS, showed a significant difference in 
DGF duration between Grade 2, Grade 3 and Grade 4 (p < 0.01), 
and qualitative grading of the second RS showed a significant 
difference between Grade 3 and Grade 4 (p < 0.01). Multivari-
ate analysis showed an independent significant association of 
the qualitative grading scale, from both the first and second RS, 
and the duration of DGF, HR 1.6 (1.3-2.1, p < 0.01) and HR 2.1 
(1.4-3.1, p < 0.01) respectively. Conclusions: An independent 
association between a higher RS grade, from both the first and 
second RS, and longer duration of DGF was identified applying 
the 4-grade qualitative grading scale. This provides the oppor-
tunity for clinicians to identify patients with an expected longer 
duration of DGF.

EP-0110
Evaluation Of Renal Transplant Scintigraphy In Diagnosis 
Of Urinary Leakage
B. Yazici, A. Oral, A. Akgün; Ege University Medical Faculty, 
Department of Nuclear Medicine, Izmir, TURKEY.

Introduction: In this study, we evaluated renal transplant 
scintigraphies (RTSs) and the contribution of single photon 
emission computed tomography (SPECT)/computed tomog-
raphy (CT) in the case of urinary leakage suspicion. Subjects 
& Methods: A total of 1154 RTSs with technetium-99m dieth-
ylenetriaminepentaacetic acid (Tc-99m DTPA) performed to 
502 patients between October 2011 and March 2018 were an-
alyzed retrospectively with respect to urinary leakage. Tc-99m 
DTPA was used for all RTSs. Late static images were obtained 1-3 
hours after dynamic images in the event of urinary leakage sus-

picion. SPECT/CT was also performed when the suspicion was 
continuing because of unclear findings on the late static image. 
Results: In 26 (mean age: 39.3±16.2; 14 male, 12 female; 10 lived 
and 16 deceased donor transplants; mean performing time of 
RTSs after operation: 16.6±13.7 days) of 502 patients, there was 
urinary leakage suspicion on planar images. In 15 patients, uri-
nary leakage was clearly seen on the early dynamic or the late 
planar images. But SPECT/CT was needed to be performed to 11 
patients. SPECT/CT confirmed the diagnosis of urinary leakage 
in 3 patients which were not clearly seen on the planar images. 
In two of them, urinoma was just anterior and adjacent to the 
renal graft and it was just anterior to the bladder in one patient. 
In 8 patients, diagnosis of urinoma was ruled out by SPECT/CT. 
In almost all of these patients, the suspicious extrarenal activi-
ties seen on the planar images were in the extraperitoneal area 
at the ipsilateral abdominal wall muscles probably due to in-
creased blood flow and inflammation caused by recent surgery. 
As a result, urinary leakage was diagnosed by RTS in 18 of 502 
(3.6%) patients. Conclusion: Renal transplant scintigraphy is the 
best imaging modality in the diagnosis of urinary leakage. But 
the diagnosis can sometimes be difficult when urinoma is small 
and adjacent to renal graft or bladder. It is also difficult in the 
case of abdominal wall inflammation due to recent surgery. We 
concluded that SPECT/CT is very useful in the differential diag-
nosis of these situations.

EP-0111
Simple Estimation of 99mTc-MAG3 Plasma Clearance in 
Dynamic Renal Scintigraphy
M. Samal, A. Cepa, V. Ptacnik, H. Jiskrova, D. Skibova, J. Trnka, D. 
Zogala; Charles University and the General University Hospital in 
Prague, Prague, CZECH REPUBLIC.

Measurement of plasma clearance in dynamic renal scintigra-
phy is traditionally considered to be intrinsically unreliable and 
inaccurate. The aim of our study was to validate a new simple 
method based on plotting 99mTc-MAG3 volume of distribution 
against normalized time. Methods: we have analyzed data 
of 99mTc-MAG3 dynamic renal scintigraphy in 54 patients (23 
men and 31 women at the age of 21-86 yrs) archived in the 
database www.dynamicrenalstudy.org. Reference 99mTc-MAG3 
plasma clearance measured by 2 blood samples (16-272 ml/
min/1.73m2) was then estimated by (A) single blood sample 
(Bubeck et al 1992), and two methods (B, C) using the raw heart 
ROI curve P(t) extracted from dynamic renal scintigraphy. Meth-
od (B) was based on Stewart-Hamilton principle and analogous 
to standard in vitro procedure estimating plasma clearance Z 
as the ratio of injected activity D and total area AUC under plas-
ma concentration curve, Z=D/AUC. Method (C) was the new 
method estimating plasma clearance Z from the plot of 99mTc-
MAG3 expanding volume of distribution D/P(t) against normal-
ized time ∫P(t)dt/P(t). Methods B and C first produced plasma 
clearance as fraction of total plasma volume cleared per unit 
time. Conventional values of Z in ml/min/1.73m2 were obtained 
by multiplying fractional clearance by normal plasma volume 
in adults (2846ml/1.73m2). Quality of estimation was assessed 
by correlation coefficient (r) and both mean absolute and rel-
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ative prediction errors (MAE, MRE). Results: Bubeck’s method 
(A) predicted the result of the reference method with r=0.96, 
MAE=14 ml/min, and MRE=24%. The method (B) derived from 
Stewart-Hamilton principle predicted the results of reference 
method with r=0.94, MAE=20 ml/min, and MRE=23%. The new 
method (C) predicted the results of reference method with 
r=0.94, MAE=19 ml/min, and MRE=21%. Diagnostic accuracy of 
correct classification of the patient’s 99mTc-MAG3 plasma clear-
ance below or above 50, 100, 150, and 200 ml/min/1.73m2 ex-
ceeded 90% with all three validated methods (A), (B), and (C). 
Conclusion: the new method (C) based on plotting 99mTc-MAG3 
volume of distribution against normalized time performs equal-
ly well as the method (B) based on Stewart-Hamilton principle 
and almost as well as Bubeck’s one sample method (A). The 
new method does not require complex data processing, blood 
sampling, background subtraction, nor attenuation correction. 
Its calculation is simple and can be automated. Reasonably ac-
curate prediction and high diagnostic accuracy of the patient’s 
plasma clearance provided by the new method suggests that 
the method may become a useful tool to estimate total renal 
function in dynamic renal scintigraphy.

EP-0112
Assessment of the relation between pelvicalyceal 
dilatation in ultrasound and features of obstructive 
uropathy in dynamic renal scintigraphy
M. Błaszczyk1, P. Cichocki1, M. Bieńkiewicz2, J. Dąbrowski1, A. 
Płachcińska2, J. Kuśmierek1; 1Department of Nuclear Medicine, 
Medical University of Łódź, Łódz, POLAND, 2Department of Quality 
Control and Radiological Protection, Medical University of Łódź, 
Łódź, POLAND.

Introduction: Ultrasound is the first-line imaging in the diag-
nostics of the urinary system. It provides valuable morpholog-
ical information, but its usefulness in assessment of the func-
tion of renal parenchyma is limited. Dynamic renal scintigraphy 
provides much more accurate information about parenchymal 
function of kidneys and urinary outflow. Aim: The aim of the 
study was to establish morphological ultrasound criteria for 
high likelihood of obstructive uropathy. Material: 57 patients (37 
women, 20 men, between 18 and 82 years old, average age 50) 
with the pelvis dilatation ≥ 10mm in one or both kidneys newly 
diagnosed in ultrasound, without earlier history of kidney and 
urinary tract diseases or renal surgery. A total of 77 kidneys were 
included in the study. Methods: Ultrasound and dynamic renal 
scintigraphy were performed on the same day. In ultrasound, 
maximum anteroposterior diameter of the renal pelvis (mAPD) 
and anteroposterior pelvic diameter at hilum (hAPD) were ob-
tained. The ratio of total pelvicalyceal area to the whole kidney 
area (PCA/WKA) was also calculated. Uropathy was determined 
by the positive diuretic test in renal scintigraphy performed us-
ing 111 MBq of 99mTc-EC. Results: In dynamic renal scintigra-
phy, features of uropathy were found in 20 out of 77 kidneys 
(28%). Optimal thresholds for detection of obstructive uropathy 
for measured ultrasound parameters were determined based 
on the ROC curves:mAPD ≥ 25 mm (sensitivity 90%, specifici-
ty 77%, accuracy 81%, AUROC 0,91)hAPD ≥ 20 mm (sensitivity 

85%, specificity 86%, accuracy 86%, AUROC 0,85)PCA/WKA ≥ 23 
% (sensitivity 90%, specificity 79%, accuracy 82%, AUROC 0,87). 
Conclusions: Determined thresholds of parameters measuring 
pelvicalyceal dilatation in ultrasound, including the easiest one 
to obtain in routine diagnostics - mADP, provide satisfactory ef-
fectiveness in isolating kidneys with high likelihood of obstruc-
tive uropathy. Their application can optimize the selection of 
patients for further kidney diagnostic imaging (dynamic renal 
scintigrapy or urography).

EP-0113
Application of Normalized Values of Kidney Clearance 
Function in the Diagnosis of Bilateral Obstructive 
Nephropathy - a Preliminary Report
P. Cichocki1, K. Filipczak2, M. Surma1, A. Płachcińska2, J. Kuśmierek1; 
1Department of Nuclear Medicine, Medical University of Łódź, 
Łódz, POLAND, 2Department of Quality Control and Radiological 
Protection, Medical University of Łódź, Łódz, POLAND.

Introduction: Dynamic renal scintigraphy provides effective di-
agnosis of obstructive uropathy and nephropathy. However, in 
case of a bilateral outflow impairment, relative differential renal 
function (DRF), which is a primary quantitative criterion for di-
agnosis of unilateral obstructive nephropathy (when its value is 
below 45%, according to EANM guidelines from 2011), becomes 
unreliable. In case of bilateral nephropathy with similar extent, 
this parameter may even be within the normal range (45% - 
55%) for both kidneys. Aim: The aim of this study was to assess 
diagnostic usefulness of the original, normalized, absolute pa-
rameter proportional to the value of renal clearance function 
(K) in the evaluation of obstructive nephropathy in a group of 
patients with bilateral uropathy. Material and Methods: 16 
healthy volunteers (32 kidneys) without history of kidney dis-
eases were examined to determine normative value   of K index. 
Then, 8 patients (16 kidneys) with bilateral obstructive uropa-
thy found in standard dynamic renal scintigraphy performed 
using 111MBq of 99mTc-EC (cumulative renographic curve that 
continued rising or dropped by less than 50% after i.v. adminis-
tration of Furosemide) were examined. For each of the subjects 
60 sequential 20s images were obtained, which were then as-
sessed using an original method of post-processing scintigraph-
ic data. It included normalization of renographic curves to the 
area under the heart curve. Subsequently, these normalized 
values   from the uptake phase (between 2nd and 3rd minute) 
were inserted into the linear regression equation, from which K 
index was obtained. Results: In healthy volunteers the average 
value of K index was 0.23 ± 0.05. The value of 0.13 (mean - 2 
SD) was taken as the lower limit of the norm. Values below that 
limit suggest   obstructive nephropathy. In patients with bilateral 
obstructive uropathy, 5 kidneys met the conventional criteria 
of nephropathy (DRF below 45%), while 11 kidneys had DRF 
within normal range. K index was below the norm in 9 kidneys 
(including 4 kidneys with low and 5 with normal DRF), while 
its value was normal in 7, including one kidney with reduced 
DRF (37%). K index changed the diagnosis in 6 kidneys out of 16 
(38%). Conclusions: Preliminary results indicate usefulness of K 
index in diagnosis of obstructive nephropathy in patients with 
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bilateral obstructive uropathy. For further evaluation of clinical 
value of this method, it is planned to examine a larger group 
of patients with varying degrees of renal parenchymal function 
impairments.

EP-0114
Role of Scintigraphic Evaluation in Renal Ectopic and 
Fusion Anomalies
D. Cayir, M. Bozkurt, S. S. Gultekin; TC SBU Diskapi Yildirim Beyazit 
TRH, Ankara, TURKEY.

Purpose: Renal ectopic and fusion anomalies are usually diag-
nosed with radiological imaging modalities such as ultrasonog-
raphy (USG) and computed tomography (CT). However, func-
tional scintigraphic studies not only recognize renal anomalies 
but also provide a functional evaluation of the kidneys. Tc-99m 
diethylenetriamine pentaacetic acid (DTPA) dynamic renal scin-
tigraphy is used for the evaluation of perfusion, extraction, and 
excretion functions. In this study, we aimed to investigate the 
frequency and the functions of renal fusion and ectopic anoma-
lies with dynamic renal scintigraphy, in a large group of patients. 
Subjects&Methods: Between July 2013 and January 2018, we 
evaluated retrospectively a total of 959 patients (478 F, 481 M) 
who underwent Tc-99m DTPA dynamic renal scintigraphy in our 
department. The mean age of the patients was 43.08 years ± 
15.63 (range of age: 12-86). DTPA dynamic kidney scintigraphy 
performed with F + 20 protocol which the images are acquired 
from anterior projection, and ROI’s were defined for the whole 
kidney including the collecting system, background for each 
kidney and the aorta. The dose of furosemide was 0.5 mg/kg or a 
maximum dose of 40 mg in adult and 1.0 mg/kg or a maximum 
dose of 20 mg in child patients. We evaluated the functions and 
diuretic response of the kidneys with curves and quantitative 
analysis along with a visual evaluation of the three-phase dy-
namic scintigraphy images. Results: Renal ectopic or fusion 
anomalies were detected in 29 of 959 patients (12 F, 17 M). The 
mean age of the patients with renal localization or fusion anom-
aly was 35.62 years ± 14.18 (range of age: 12-66). We confirmed 
the findings of the patients with Tc-99m dimercaptosuccinic 
acid (DMSA) cortical kidney scintigraphy, USG and/or CT if avail-
able. We observed ectopic pelvic kidney in 16 patients (55.2%), 
horseshoe kidney in 11 patients (37.9%) and crossed fused renal 
ectopia in 2 patients (6.9%). Nevertheless, there was no crossed 
non-fused kidney in our patient group. The incidence of the ec-
topic pelvic kidney was 1.67%, horseshoe kidney was 1.15% and 
crossed fused renal ectopia was 0.21%. Functional evaluation of 
twelve (41%) of the 29 kidneys revealed an impaired extraction 
function, 4 (14%) of the kidneys showed delayed excretion func-
tion responded to diuretic and 5 (17%) of the kidneys exhibited 
delayed excretion function with no diuretic response. Conclu-
sion: Dynamic renal scintigraphy is a useful imaging modality in 
the diagnosis and functional evaluation of the renal ectopic and 
fusion anomalies.

EP-0115
Role Of Renoscintigraphy With 99mTc-DTPA In Determining 
Renal Function In Patients With Hepatocellular Carcinoma 

After Transplantation Of Liver And Immunosuppressive 
Therapy
P. Korol1,2, M. Tkachenko2; 1Clinical City Hospital #12, Kiev, UKRAINE, 
2A.A. Bohomolets National Medical University, Kiev, UKRAINE.

Aim: The aim of the study was to evaluate the diagnostic role 
of renoscintigraphy with parameters 99mTc-DTPA in assessing 
the renal function of patients with hepatocellular carcinoma 
(HCC) after transplantation of liver and immunosuppressive 
therapy. Material and Method: Retroscintigraphy was used 
to study 168 patients (96 women and 72 men) aged 24 to 61 
years. All patients were divided into two cohorts. The first cohort 
included 87 patients after immunosuppressive therapy with 
Tacrolimus at a rate of 0.3 mg/kg per day, the second cohort 
included 81 patients after taking Ciclosporin at a rate of 20 μg/
kg. In studied patients, the value of glomerular renal filtration 
rate and the effective renal plasma flow were calculated. The ra-
dionuclide parameters of the first cohort were compared with 
the data of the second cohort. Renascintigraphy was performed 
dynamic mode during 30 minutes after intravenous injection of 
99mTc-DTPA at a rate of 2 MBq/kg. Results: In the patients of the 
first cohort the mean glomerular filtration rate of the kidneys 
was 91.5±0.21 ml/min, in the patients of the second cohort was 
62.2±0.17 ml/min. The mean parameters of the effective flow of 
renal plasma in patients of the first cohort were 524,1±0.37 ml/
min, in patients of the second cohort were 449±0.28 ml/min. 
According to the results of statistical evaluation, the average pa-
rameters of the glomerular filtration rate and the effective renal 
plasma flow in the second cohort of patients were significantly 
decreased in comparison with the calculated parameters of the 
first cohort of patients (p <0.05). Conclusion: Renoscintigraphy 
allows to evaluate the effectiveness of treatment, as well as to 
carry out pathogenetic correction of immunosuppressive ther-
apy in patients with HCC after transplantation of liver. Tacrolimus 
in patients with HCC after transplantation of liver was less neph-
rotoxic than Cyclosporin and, accordingly, is more preferable in 
the choice tactic of treatment.

EP-0116
Gamma-H2AX Foci In Peripheral Blood Lymphocytes To 
Detect And Quantify Radiation-induced DNA Damage 
After 99mTc MDP Bone Scintigraphy
M. G. Gorenberg, A. Snir, N. Eiza, M. Ziv, A. Shalata; Bnai Zion 
Medical Center, Haifa, ISRAEL.

Purpose: Ionizing radiation-induced DNA double-strand breaks 
(DSBs) are considered to be the major mechanism of cell death. 
If unrepaired or improperly repaired, DSBs contribute to ge-
nome instability and carcinogenesis. Immunofluorescence 
detection of phosphorylated histone variant H2AX (γ-H2AX) 
is a reliable and sensitive technique to monitor ionizing radi-
ation-induced DSBs in peripheral blood lymphocytes (PBLs). 
We investigated whether γ-H2AX could be used as an in vivo 
marker to assess the impact of DNA damage in patients un-
dergoing bone scintigraphy (BS). Subjects & Methods: Eleven 
consecutive patients (2 women, 9 men; mean age, 47.2 years; 
range, 19-71 years) undergoing technetium-99m methylene 
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diphosophonate (99mTc MDP) bone scans were prospectively 
recruited. None of these patients had had any ionizing imaging 
procedures in the past seven days or chemotherapy/radiother-
apy within the prior six months before bone scan. The average 
radiotracer activity injected was 922 MBq (range: 888-925 MBq). 
PBLs were isolated from blood samples drawn directly before the 
injection of the radiotracer and 2.5 hours later. After performing 
DNA DSBs were detected by γH2AX immunofluorescence stain-
ing and quantified (in terms of γH2AX foci/cell) with automated 
digital microscopy in each of the two blood samples to assess 
any significant differences. Statistical analysis was performed 
with pair t test. The study was approved by the local ethics 
committee, and written informed consent was obtained from 
each patient. Results: PBLs from blood taken before radiotracer 
injection showed a median of 0.34 γH2AX foci/cell (range 0.1-
1.02) as compared with a median of 0.63 γH2AX foci/cell (range 
0.28-1.41) for PBLs from blood taken 2.5 hours after injection (P 
< 0.029), consistent with evidence of DNA breaks from a single 
ionizing radiation study. Conclusions: γ-H2AX immunofluores-
cence microscopy can be used to measure radiation-induced 
DNA double- strand breaks in the dose range of diagnostic Nu-
clear Medicine. 99mTc MDP = technetium-99mmethylenediphos-
phonate

EP-0117
Is Absolute Erythrocytosis More Frequent With 
Technetium-99m Or Chromium-51 Erythrocyte Labelling? 
M. V. Todorović-Tirnanić1, M. Bastać2, K. Banovic2, D. Šobić-
Šaranović3, V. Artiko3; 1Center of Nuclear Medicine, Clinical Center 
of Serbia, Belgrade, SERBIA, 2Faculty of Medicine, University of 
Belgrade, Belgrade, SERBIA, 3Center of Nuclear medicine, Clinical 
Center of Serbia, Belgrade, SERBIA.

Introduction: Absolute erythrocytosis is proved elevated to-
tal red cell mass volume beyond optimal value for more than 
10 percent, using blood, plasma and red cell mass volumes 
measurement. It can be performed by red blood cell (RBC) la-
belling either with chromium-51 sodium chromate, or by tech-
netium-99m. The aim was to compare absolute erythrocytosis 
frequency in patients with clinical diagnosis of absolute eryth-
rocytosis in whom RBC labelling was performed with chromi-
um-51 and with technetium-99m. Subjects & Methods: A ret-
rospective study of the results of blood, plasma and total red cell 
mass volumes measurement was carried out using a database 
of 3616 tests performed at Center of Nuclear Medicine, Clinical 
Center of Serbia in Belgrade. Four hundred consecutive patients 
clinically diagnosed with absolute erythrocytosis were included 
in the investigation. Erythrocyte labelling was performed with 
chromium-51 in 200, and with technetium-99m in other 200. 
In all 400 patients optimal values of blood, plasma and red cell 
mass volumes were determined, too, using ICSH method. Re-
sults: There was no significant difference in age, gender, body 
mass index, optimal values   of blood, plasma, and total red cell 
mass volumes between the examined groups. Absolute eryth-
rocytosis was confirmed in a group of 80/200 (40 %) patients 
in whom RBC labelling was performed with chromium-51 and 
in 179/200 patients (89.5 %) in whom labelling was performed 

with technetium-99m. The difference in the frequency of abso-
lute erythrocytosis was statistically highly significant. It was 2.2 
times higher in the group of patients with RBC labelling with 
technetium-99m compared to the group with RBC labeling 
with chromium-51. The suspicion of polycythemia was 3.3 times 
more common in the group with RBC labelling performed using 
technetium-99m. Discussion: The frequency of absolute eryth-
rocytosis is higher when RBC labelling is performed using tech-
netium-99m. The reason is in the fact that technetium-99m is 
washed-out from the labelled RBC, which yields falsely elevated 
values   of measured blood, plasma and total red cell mass vol-
umes. Therefore, the results of determining blood, plasma and 
total red cell mass volumes are more reliable and more accurate 
with chromium-51 compared to technetium-99m.

EP-0118
How To Differentiate IgG4-related Sialadenitis From 
Physiological Submandibular Accumulation Using FDG-
PET/CT? - Morphological And Systemic Approach
K. Nakatani, K. Yoshino, Y. Ishisaka, Y. Sakata, E. Sakata, T. Koyama; 
Kurashiki Central Hospital, Kurashiki, Okayama, JAPAN.

Aim: Sclerosing sialadenitis is one of the characteristic manifes-
tations of IgG4-related disease (IgG4-RD), and the assessment 
of submandibular glands is important for accomplishing less-in-
vasive biopsy to confirm the diagnosis of IgG4-RD. FDG-PET/
CT has been considered to be helpful for the diagnosis of IgG4-
RD; however, as there is substantial overlap in the FDG avidity 
of sclerosing sialadenitis and normal submandibular glands, 
simply making SUVmax cutoff levels is not so practical. Since 
physiological submandibular accumulation has a certain mor-
phological and systemic pattern, our aim was to recognize the 
uptake distribution pattern to make more excellent differential 
diagnosis. Subjects and Methods: All the study population 
underwent FDG-PET/CT between 2013-2017: The cases includ-
ed were 11 patients (age: 46-84, M/F: 7/4) with biopsy-proven 
IgG4-related sialadenitis; the controls were 23 healthy individu-
als under 60 years-of-age studied for cancer screening (age: 26-
59, M/F: 15/8) whose submandibular glands showed SUVmax 
≥ 3.0. The shape, homogeneity, and symmetry of FDG uptake 
in the submandibular glands were visually compared, as well 
as their SUVmax. Besides, FDG accumulation in the Waldeyer’s 
ring including palatine tonsils was measured and the superi-
ority when compared with the submandibular gland uptake 
was assessed. Results: The cases with IgG4-related sialadenitis 
showed significantly higher submandibular gland SUVmax (6.2 
± 1.3; range 3.9-8.1) than the healthy controls (3.6 ± 0.4; range 
3.0-4.2) (p<0.0001). 7/11 of the IgG4-RD cases showed swelling, 
6/11 showed deformity, and 9/11 showed heterogeneous up-
take (with a fine multidirectional cleft or with a punctate feature) 
in the submandibular glands, whereas all the controls showed 
normal size, smooth margin, and homogeneous uptake (with 
a unidirectional linear slit). Excluding 3 cases that underwent 
unilateral submandibular gland resection before FDG-PET/CT, 
4/8 of the IgG4-RD cases showed asymmetric submandibular 
uptake, whereas all the controls had symmetric uptake. In all 
the IgG4-RD cases except one after the unilateral gland resec-
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tion, the involved submandibular glands showed higher uptake 
than the Waldeyer’s ring including palatine tonsils (SUVmax = 
4.3 ± 0.9; range 2.4-5.6). In all the healthy controls, FDG accu-
mulation in the palatine tonsils showed higher SUVmax (6.6 ± 
1.6; range 4.4-10.1) than physiological submandibular gland 
accumulation. Conclusion: Morphological assessment about 
submandibular accumulation provides helpful information in 
the diagnosis of IgG4-RD. Moreover, the relation with palatine 
tonsils is important in the differential diagnosis from physiolog-
ical submandibular accumulation.

EP-0119
Evaluation of the Rate of False Positive Diagnosis of 
Absolute Erythrocytosis / Polycythaemia Vera by Total 51Cr-
RBC Mass Volume Investigation
M. Z. Repac, M. V. Todorovic-Tirnanic, D. Sobic-Saranovic, V. Artiko; 
Center of Nuclear Medicine, Clinical Center of Serbia, Belgrade, SERBIA.

Introduction: Autologous RBC labelling with chromium-51 is 
used for routine method of blood, plasma and total RBC mass 
volume (RBCMV) measurement in patients with clinical diagno-
sis of absolute erythrocytosis (AE) and polycythaemia vera (PV). 
Hemoconcentration can lead to erroneous diagnosis of AE and 
PV. The aim was to estimate the frequency of false positive diag-
nosis of AE/PV and to estimate the role of haemoconcentration 
in it. Subjects & Methods: A retrospective study of the results 
of blood, plasma and RBCMV measurement after autologous 
RBC labelling with chromium-51, was carried out using results 
of 1139 consecutive tests performed at Center of Nuclear Med-
icine, University Hospital in Belgrade, Serbia. Out of these, there 
were 848 patients with clinical diagnosis of either AE (369) or PV 
(479). Optimal values for blood, plasma and RBC mass volumes 
were calculated for each patient and compared with the mea-
sured values. Deviations inside the range of +/- 10% were con-
sidered physiological. RBCMV lower than 90% of optimal meant 
anemia; RBCMV higher than 110% of optimal indicated AE, 
RBCMV higher than 125% suggested PV. We compared the fre-
quency of hemoconcentration (plasma volume lower than 90% 
of normal value) between these four groups. Results: Out of 
848 patients diagnosed with AE, 148 (17.4%) were anemic, 339 
(40.0%) had normal RBCMV, 138 (16.3%) had AE and 223 (26.3%) 
suspected PV. The initial clinical diagnosis of AE was rejected in 
231/369 patients (62.6%). Clinical diagnosis of PV was rejected in 
256/479 patients (53.4%). Initial clinical diagnosis was changed 
after blood, plasma and RBC mass volume investigation in 
487/848 patients (57.4%). Hemoconcentration was present in 
85.8% of anemic patients, in 59.6% patients with normal RBCMV, 
in 23.1% patients with AE and in 16.1% with PV. The difference 
in hemoconcentration frequency was highly significant (p lower 
than 0.0001). Hemoconcentration was more frequent in anemic 
patients and in normal subjects than in AE and PV. Out of 848 
patients 292 were subjected to phlebotomy. Prior to the RBCMV 
test 84/292 (28.8%) had normal RBCMV and 23/292 (7.9%) were 
anemic. After the phlebotomy however, 41/84 (48.8%) patients 
with previously normal RBCMV, exhibited anemia. Conclusion: 
RBC mass volume measurement results rejected clinical diagno-
sis of absolute erythrocytosis/polycythaemia vera in 57.4% pa-

tients (40% had normal RBCMV, and 17.4% were anemic). Hemo-
concentration leads to erroneous conclusions in more than half 
of patients with clinical diagnosis of absolute erythrocytosis/PV.

EP-0120
Evaluation of red cell volume measurements by 
radioisotope dilution technique and venous hematocrit 
in the determination of plasma volume variation during 
hemodialysis
I. Romero-Zayas1, I. Gil-Viciano1, A. Fava-Buch2, N. Montero-Pérez2, 
P. C. Notta1, G. Reynes-Llompart1, E. Pineda-Fernandez1, J. M. 
Cruzado-Garrit2, C. Gámez-Cenzano1; 1Servei de Medicina Nuclear-
PET.IDI. Hospital Universitari de Bellvitge-IDIBELL, L’Hospitalet de 
Llobregat, SPAIN, 2Servei de Nefrologia. Hospital Universitari de 
Bellvitge-IDIBELL, L’Hospitalet de Llobregat, SPAIN.

Aim: During hemodialysis (HD) there is an intravascular volume 
depletion that can condition hemodynamic instability. The main 
aim was to determine the plasmatic volume changes during the 
HD session. In addition, secondary aims were the evaluation of 
the assumption of constant relationship between whole-body 
and venous hematocrit (ƒ-cell) and the accuracy of the serial red 
cell volume determinations at each HD session. (it is assumed 
that it must be constant during the HD session in the absence 
of hemolysis or blood leak). Material and Methods: Seven pa-
tients were studied during two HD’s treatment (14 HD sessions). 
The red cell volume (RCV) was determined by the isotopic dilu-
tion method with a single administration per patient of 1.85 MBq 
Chromium-51 red blood cells. Blood samples were withdrawn in 
duplicate at the following times during HD: 0 (before starting), 
1, 2, 3 and 4 hours. It was measured the red cell volume and the 
venous hematocrit (Hv) at these time points. Blood volume (BV) 
was estimated from the measured RCV, Hv and the consensued 
ƒ-cell ratio constant as 0.91 (BV=RCV/ƒcellconstant· Hv) Plasma 
volume was obtained from the difference between the blood 
volume and the red cell volume. Relative plasma volume (RPV) 
was also obtained from absolute plasma volume (RPVt=PVt/
PV0). The variable ƒ-cell ratio at different times was calculated 
from the equation: RPVt= (Hv0 · ƒ-cellconstant /Hvt· ƒ-cellt) · (1- Hvt · 
ƒ-cellt/1- Hv0 ƒ-cellconstant). Statistisc rAnova test was performed. 
Results: During HD, the mean hourly variation of plasma vol-
ume was -3,4% (SD = 5.7). There is a significant decrease of RPV 
during HD (p= 0.001). Means 0.98 (SD= 0.05); 0.96 (SD=0.08); 
0.87 (SD=0.08); 0.87 (SD=0.08) at 1,2,3, and 4 hours respective-
ly. Significant differences (p=0.34) were not found between the 
hourly ƒ-cell mean of all the HD sessions. The average of ƒ-cell 
is 0.91 (SD=0.02) that correspond with the constant assumption 
at the blood volume estimation. The mean ƒ-cellt did not signif-
icatively change between individual subjects throughout HD (p 
= 0.760) The five measurements of the red cell volume made to 
each patient per HD session, provided accurate determinations, 
with the mean standard deviation of 36 ml. Conclusions: It was 
determined the plasma volume decrease during HD. The ƒ-cell 
stability makes acceptable the estimation of blood and plasma 
volumes from red cell volume and venous hematocrit. The accu-
racy of the red cell measurements per patient and session con-
firm the high reproducibility of the methodology.
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EP-0121
Lymphoscintigraphy: retrospective analysis of a case 
series
M. R. Victor, G. Dias, A. Prata, A. I. Santos; Serviço de Medicina 
Nuclear - Hospital Garcia de Orta, E.P.E., Almada, PORTUGAL.

Aim: To review lymphoscintigraphy referrals regarding clinical 
indications, main clinical history data and symptoms, lympho-
scintigraphic results and follow-up. Subjects and Methods: 
Retrospective analysis of all lymphoscintigraphies performed 
in our department between July 2006 and December 2017, 
characterising: patients’ age; clinical indication; location, dura-
tion and severity of lymphedema; lymphoscintigraphic results 
and clinical follow-up. Lymphoscintigraphies were performed 
using Tc-99m-labelled albumin nanocolloid. Mann-Whitney 
and Chi-Square tests were used for statistical analysis. Results: 
A total of 49 lymphoscintigraphies (45 first and 4 follow-up) 
were performed to a population of 45 patients, 41 adults with 
median age and interquartile range of 54[41.5;67] years; and 4 
children with median age and interquartile range of 2.5[0.6;5.5] 
years. Clinical indications in the paediatric population were: 2 
primary lymphedema, 1 secondary lymphedema and 1 chy-
luria; lymphatic drainage being seriously impaired bilaterally 
in one primary lymphedema and unilaterally in the second-
ary, both kept under conservative treatment. In the 41 adults, 
clinical indications were: primary lymphedema in 13 (31.7%), 
secondary lymphedema in 18 (43.9%), chylothorax in 4 (9.8%), 
ascites in 2 (4.9%) and other causes in the remaining 4 (9.8%). 
Lymphatic drainage was impaired in all primary lymphedema 
cases, in 66.7% of secondary lymphedema, and in 50% of the 
remaining indications. Within the subgroup of 31 patients with 
lymphedema, there was a previous diagnosis of venous insuf-
ficiency in 9 (29%); the location of the oedema was in lower 
limbs in 23 (74.2%) and in upper limbs in 8 (25.8%); the medi-
an and interquartile range of its duration was 10[3;60] months; 
and the severity of lymphedema, was moderate to severe in 
9/13 (69.2%) patients with primary lymphedema and in 15/18 
(83.3%) of those with secondary lymphedema. Drainage im-
pairment and presence of collateral drainage pathways were 
statistically significant higher in the primary compared to the 
secondary lymphedema group (p=.043 and p=.009, respective-
ly). There were no statistically significant differences between 
these groups regarding age (p=.769), duration of the oede-
ma (p=.324) and presence of concurrent venous insufficiency 
(p=1.00). No statistically significant association was found be-
tween the severity of the oedema and the presence of collat-
eral drainage pathways (p=1.000). On follow-up, 19/31 (61.3%) 
patients maintained lymphedema and underwent conserva-
tive treatment (physiotherapy and elastic compression). Com-
plete resolution of the lymphedema was found in 4 cases: 2 
slight and 2 moderate to severe. Conclusions: Lymphoscintig-
raphy is a very sensitive exam that can accurately characterize 
lymphatic drainage. In our population, it is clinically accepted 
and supports treatment planning.

EP-08 e-Poster Area

Paediatrics: Paediatrics

EP-0122
18f-DOPA PET-CT In The Different Morphological Forms Of 
Congenital Hyperinsulinism
D. V. Ryzhkova1, L. Mitrofanova1, M. Poyda1, I. Nikitina1, M. 
Melikyan2, V. Bairov1, E. Grineva1; 1National Almazov Medical 
Research Centre, St-Petersburg, RUSSIAN FEDERATION, 2National 
Medical Research Centre of Endocrinology, Moscow, RUSSIAN 
FEDERATION.

Aim: Differential diagnosis between focal and diffuse forms of 
congenital hyperinsulinism (CHI) plays the key role because it 
determines further treatment, including surgical strategy. The 
aim of the study was to assess 18F-DOPA-PET/CT capabilities in 
preoperative differentiation between morphological forms of 
CHI. Methods: We studied 13 patients (from 1 to 33 months) 
with clinical and laboratory signs of CHI. All patients underwent 
18F-DOPA-PET/CT to identify the form of CHI. Four 10-minutes 
long PET/CT scans of abdomen were performed at 10, 30, 40 and 
50 minutes after tracer injection (4 MBq per kilogram of body 
weight). The pancreatic index (PI) was calculated as a ratio be-
tween SUVmax in the most active pancreatic part to SUVmax in 
the next active part. PI value under 1.5 was suggested to identify 
the diffuse form, over 1.5 - for the focal form of CHI. All patients 
underwent surgical treatment with following histological study 
of pancreatic specimens, including immunohistochemical anal-
ysis (IGH). Results: According to the 18F-DOPA-PET/CT results 
focal form of CHI were diagnosed in 9 pts and diffuse form in 
4 pts. The correlation between 18F-DOPA-PET/CT and histolog-
ical results was achieved in 8 cases. In 4 cases of focal forms by 
PET/CT data histological study showed atypical morphological 
forms as combination of focal adenomatosis with the highest 
expression of insulin according to IGH and diffuse Langerhans 
islets hyperplasia, characterized by beta- cells with large hyper-
chromic nuclea. Maximal 18F-DOPA uptake was found in the ar-
eas of adenomatosis. In 1 case of diffuse form by PET/CT results 
histological study revealed multifocal adenomatosis, affecting 
pancreatic head, body and partially tail. Conclusion: 18F-DO-
PA-PET/CT allows with high accuracy to differentiate typical 
focal and diffuse forms of CHI. Atypical and multifocal morpho-
logical forms of CHI may be cause of misinterpretation of the 
18F-DOPA-PET/CT results.

EP-0123
Comparison of FDG-PET/CT and Biopsy for Evaluation 
of Bone Marrow Involvement in Pediatric Lymphoma 
Patients
A. Oral1, B. Yazici1, S. Alcicek1, D. Demir2, Z. Burak1; 1Ege University 
Medical Faculty, Department of Nuclear Medicine, Izmir, TURKEY, 
2Ege University Medical Faculty, Department of Pathology, Izmir, 
TURKEY.

Introduction: Bone marrow biopsy (BMB) is an invasive pro-
cedure for evaluation of bone marrow involvement (BMI) and 
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may require general anesthesia in pediatric patients. We aimed 
to compare the diagnostic success of 18-F-2-fluoro-2-deoxy-D-
Glucose (FDG) positron emission tomography (PET) comput-
ed tomography (CT) and BMB in the initial evaluation of bone 
marrow involvement in pediatric lymphoma patients. Subjects 
& Methods: Seventy-seven pediatric patients (27 female, 50 
male) with pathologically proven lymphoma were included in 
the study. 51 patients had Hodgkin Disease (HD) and 26 patients 
were diagnosed as Non-Hodgkin Lymphoma (NHL). All patients 
had bone marrow biopsy from bilateral iliac crests (2 patients 
had additional bone biopsy besides iliac crest biopsies) and 
FDG PET/CT scans within 10 days of the BM biopsy. All positive 
histopathological findings of BMB were regarded as true pos-
itive results. Findings of multifocal abnormally increased FDG 
uptakes on initial PET/CT study were regarded as true positive 
if the uptake site was pathologically proven or the abnormal up-
take resolved on follow-up FDG PET/CT study. Results: Twelve 
(8 HD, 4 NHL) of the 77 lymphoma patients had bone marrow 
involvement. Among the 51 HD patients, FDG PET/CT revealed 
BM involvement in 8 patients, while BMB revealed bone marrow 
involvement in 3 patients who were also positive on FDG PET/
CT scan. Among the 26 NHL patients FDG PET/CT revealed BM 
involvement in 3 patients, while BMB from iliac crests revealed 
bone marrow involvement in 2 patients. In 2 NHL patients with 
focal FDG uptakes at bones on PET/CT scan and negative iliac 
crest biopsies underwent local bone (1 femur, 1 tibia) biopsies 
to confirm bone marrow involvement. One NHL (T cell lym-
phoblastic lymphoma) patient had positive BMB and negative 
FDG PET/CT scan. Thirteen patients (10 HD, 3 NHL) with diffuse 
and mildly increased FDG uptake at bone marrow on FDG PET/
CT scan had hypercellular bone marrow biopsy results without 
lymphoma involvement. The diffuse FDG uptake in these pa-
tients was due to the increased cellularity. The overall sensitiv-
ity of detecting bone marrow involvement was 92% and 58% 
(p<0.05) for FDG PET/CT and BMB, respectively. Conclusion: 
Our study demonstrates that FDG PET/CT is non-invasive and 
highly sensitive procedure for the initial evaluation of bone mar-
row involvement in pediatric lymphoma patients. But it must be 
kept in mind that, low grade NHLs may have low FDG uptake, 
and thus FDG PET/CT may have lower sensitivity for certain his-
topathological types.

EP-0124
Role of PET-CT in staging and extent of chloroma in acute 
myeloid leukemia:A prospective study
N. Harish, S. Bakhshi, C. Patel, R. K. Gupta, A. Sharma, A. Sharma, C. 
S. Bal, R. Kumar; AIIMS Hospital, New Delhi, INDIA.

Objectives: Chloroma is a rare extramedullary tumour com-
posed of blast cells which is a manifestation of AML. It is seen 
in less than 5% of AML cases. It can both predate the AML by 
months or can be an initial manifestation of a relapse .Bone mar-
row biopsy is typically used for diagnosis as well as assessment 
of treatment but it cannot identify extramedullary involvement . 
The enhancement pattern on CT & MRI are quite variable. There-
fore we used hybrid imaging with PET&CT to evaluate both me-
tabolism & structure to identify the sites of this extramedullary 

involvement while simultaneously evaluating the intramedul-
lary disease . Material and Methods: A total of 9 AML patients 
with biopsy proven chloromas were prospectively evaluated 
with 18F-FDG PET/CT for primary staging. Acquired Images 
were evaluated by two experienced nuclear medicine physi-
cians. SUVmax of all the identified lesions was measured and 
compared using SUVmax of the liver as background. Results: A 
total of 9 patients (6 males, 3 females), with a mean age 9.8 yrs 
(6 - 19 yrs) were recruited for the study. On FDG PET/CT a total 
51 lesions were identified, and divided into 3 groups as mass-
es (n=15), lymph nodes (n=9) and soft tissue deposits (n=25). 8 
patients presented with masses in head and neck region & one 
presented with a breast nodule. The mean of SUV max of mass 
lesions was 5.47 (SD=2.92). 8 patients had soft tissue deposits 
which included pleura, spleen, muscle, skeletal sites, preverte-
bral and intra-spinal deposits (mean SUVmax = 2.99; SD = 0.95). 
Conclusion: 18 FDG PET/CT is an excellent tool in staging and 
extent of chloroma.

EP-0125
Response assessment in children with lymphoma 
underway checkpoint inhibitor therapy using 18F-PET/CT.
I. Vdovina, E. Kireeva, K. Chaurasiya, M. Sidorova, L. Potapenko, 
N. Miakova, Y. Likar; Dmitry Rogachev National Research Center 
of Pediatric Hematology, Oncology and Immunology, Moscow, 
RUSSIAN FEDERATION.

Cancer immunotherapy with immune-checkpoint inhibitors is 
considered a promising strategy for cancer treatment. Check-
point inhibitors, namely anti-PD1 antibodies, demonstrated ef-
ficacy across multiple types of cancer including relapsed or re-
fractory lymphomas. Not surprisingly, flare reactions or delayed 
responses similar to those in patients with solid tumors have 
observed in patients with lymphoma. It is unclear how these 
reactions can be reliably identified and distinguished from the 
disease progression. Uniform response assessment criteria will 
help to make the right decision about response and it is criti-
cal for treating physicians to optimally use checkpoint inhibitor 
therapy in patients with lymphoma. 18F-FDG PET/CT are widely 
used in early response evaluation conventional chemotherapy 
in patients with lymphoma and response assessment criteria 
are well established. While the response criteria applied 18F-FDG 
PET/CT using checkpoint inhibitors continue to be studied. 
Aim: To determine time points of response assessment with 
18F-FDG PET/CT in children with lymphoma underway check-
point inhibitor therapy. Materials and methods: 10 patients 
with lymphoma received therapy anti-PD1 antibodies (Nivolum-
ab). Nivolumab was administered at a dose 3 mg/kg every two 
weeks. 7/10 patients were with relapse of Hodgkin’s lymphoma 
and 3/10 patients with relapse of diffuse B-cell large cell lym-
phoma. All patients underwent 18F-FDG PET/CT before therapy 
with Nivolumab and for response assessment. The response 
was assessment in 2 patients after 3 injections, 7 patients after 
4 injections and 1 patient after 5 injections of Nivolumab. The 
results of 18F-FDG PET/CT were evaluated using LYRIC criteria. 
Results: CR was found in 2 patients after 4 injections; PR was 
found in 6 patients: 1 patient after 3 injections, 4 patients af-
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ter 4 injections, 1 patient after 5 injections of anti-PD1; SD was 
found in 1 patient after 4 injections. Indeterminate response 
was found in 1 patient after 3 injections of Nivolumab which 
later was confirmed as a disease progression. Conclusions: 
Our preliminary results demonstrate the possibility to evaluate 
response in children with relapsed lymphoma who underway 
treatment with Nivolumab using 18F-FDG PET/CT. However, the 
further studies need to be performed with more patient recruit-
ment and analysis.

EP-0126
Necrosis evaluation at staging FDG-PET in Osteosarcoma 
and Ewing sarcoma: SUV prognostic value
R. Di Dato1, M. Allocca1, A. Martini1, A. Tamburini2, C. Olianti1; 
1University Hospital Careggi, Florence, ITALY, 2University Hospital 
Meyer, Florence, ITALY.

Osteosarcoma (OS), Ewing’s Sarcoma (ES) and rhabdomyosarco-
ma represent 13% of pediatric malignancies. Some studies show 
that the 18FDG-PET parameters, including SUV max (Standard-
ized Uptake Value) and TV (Tumor Volume) of the lesion and SUV 
min of necrosis correlate with the histological result and predict 
prognosis. We evaluated SUV max and TV of primary lesion, SUV 
min and TV of necrosis in 48 patients with OS (26) and ES (22), 
age 4-29 years (mean of 15.06 ± 5.8), underwent to 18FDG-PET 
staging. We have drawn ROIs on the area of   hyperactivity of 
the lesion and on the necrotic area and measured longitudinal 
and transverse dimensions, and calculated the respective TV 
approximating them to cylindrical or ellipsoid morphology. We 
also measured the SUV max of the lesion and the SUV min of 
the necrosis. We have correlated these data to the histological 
outcome (Huvos for OS and Picci for ES), dividing the popula-
tion studied in poor and good responders. Statistical analysis 
of the parameters showed a significant difference (p &gt 0.05) 
between the OS group and the ES group for SUV max and TV of 
the lesion and showed a higher average SUV max of the lesion 
of in the OS group (7,06 ± 0,82 OS vs 4,43 ± 2,93 ES) and a higher 
average TV of the lesion in the ES group (66,5 cm3 ± 100,7 ES vs 
202,7 ± 44 OS). The two groups are not different for age distribu-
tion: 15.5 ± 5.9 years for OS and 14.4 ± 5.7 years for ES. The per-
centage of necrosis was compared to the TV of the lesion (17% 
in OS and 13% in ES) and it wasn’t statistically different. There is a 
significant statistical correlation (Spearman Rho test = 0.3 p &gt 
0.05) between the histologically determined percentage of ne-
crosis and the classification between good and poor respond-
ers and the SUV max value of the lesion. There is no significant 
statistical correlation with the other parameters: TV lesion, TV of 
necrosis, the percentage of necrosis in the lesion and SUV min 
of necrosis. Roc Analisys indicates a significance at the limit of 
the area under the 0.68 curve, p &gt 0.05 with a SUV max cut off 
value of 6.1 with 74% specificity and 56% sensitivity.

EP-0127
Clinical Value Of 11 C Methionine PET/CT In Paediatric 
Patients With Known Or Suspected Brain Tumours
C. Bentancourt, M. Rodríguez, A. Banchero, O. Alonso, H. Engler; 
Uruguayan Centre of Molecular Imaging, Montevideo, URUGUAY.

Introduction: In adults it is well documented the usefulness of 
11C-Methionine PET/CT to differentiate benign from malignant 
lesions, due to a low background activity in normal brain and 
higher uptake in tumour tissue. However, its role in the paedi-
atric population remains uncertain. Objective: The aim of our 
study was to investigate the clinical value of 11C-Methionine 
PET/CT in children with known or suspected brain tumours. Ma-
terial and Methods: We retrospectively analysed all patients 
under 18 years old (n=9) who underwent 11C-Methionine PET/
CT scans in our Centre. 55.5% were boys (n=5) and the mean 
age was 8.9 ± 5.5 yr (range 2-18 years). Four patients had a his-
topathology confirmed brain tumour and 5 had suspicious le-
sions in MR, whose nature was to be determined. A PET/CT scan 
in dynamic mode for 35 minutes was performed immediately 
after the i.v injection of 3 MBq/Kg of 11C-Methionine. The “hot 
spot” including the 4 pixels with higher uptake was compared 
with the contralateral normal cortex (index threshold: 1.4). Re-
sults: All patients with confirmed brain tumour (n=4) had been 
treated previous to PET scanning, and had an MR suspicious or 
equivocal for persistence/recurrence. In 3 of them (75%) PET 
was negative for the diagnosis of recurrence, being all of them 
currently clinically asymptomatic and/or has normal MRs. In the 
patient where PET/CT was positive, progression was confirmed 
in further MRs. Surgery confirmed recurrence of a craniophar-
yngioma. Of the 5 patients suspected of brain tumour, PET/CT 
was positive in 4 (80%), 3 of whom required further treatment 
(one received chemotherapy and 2 surgery that confirmed a 
low grade glioma). The remaining positive patient has no clin-
ical evidence of disease, however additional MR was not per-
formed. The last patient had a negative PET/CT, being presently 
asymptomatic. Conclusions: Although the number of patients 
is small, in our study 11C-Methionine PET/CT has proven to be an 
excellent and minimally invasive technique to characterize tis-
sue in equivocal post-treatment MRs. In patients with non-con-
firmed disease by structural imaging, 11C-Methionine PET/CT is 
a helpful method to confirm malignant lesions.

EP-0128
The diagnosis of congenital focal form of hyperinsulinism 
in children using 18F-DOPA PET/CT
D. Chroustova1, J. Trnka1, A. Pudlac1, B. Obermannova2, V. 
Ptacnik1, D. Zogala1; 1General University Hospital and First Faculty 
of Medicine, Charles University, Prague 2, CZECH REPUBLIC, 
2University Hospital Motol and Second Faculty of Medicine, Charles 
University, Prague 5, CZECH REPUBLIC.

Introduction: Congenital hyperinsulinism (CHI) is a neuroen-
docrine disease secondary to either adenomatous hyperplasia 
or a diffuse abnormal pancreatic insulin secretion. While drug 
resistant diffuse forms of CHI required near-total pancreatec-
tomy, focal CHI may be reversed by targeted surgical resection 
followed by patient’s recovery. The focal condition is caused by 
a paternally inherited mutation. We evaluated the usefulness of 
18F-DOPA PET/CT to identify focal pancreatic form. Subjects & 
Methods: A total of 16 children (10 boys, 6 girls, aged between 
2 -54 months, with clinical signs of neonatal CHI and positive 
genetic examinations (SUR1/ABCC8 or Kir6.2/KCNJ11) were en-
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rolled into the study. After i.v. 18 F-DOPA administration (4MBq/
kg) early and late dynamic thoraco-abdominal emission studies 
were performed. The early PET acquisition was done 5 minutes 
after injection - 1bed axial length 15cm, 1 frame/min, 10 frames, 
total time 10minutes, matrix 256x256. The late PET/CT acquisi-
tion (1bed 15cm, 1frame/min, matrix 256x256) was acquired 60 
min after radiotracer injection (and immediately after i.v. 1.5 ml 
/kg iomeron 400) and took 20 minutes. Children were sedated 
using midasolam. CT parameters: Helical, 80kV, 100mA, Pitch 
0,948:1 (39,47mm/rot), detector coverage 40mm. The late PET 
images were reconstructed using CT transmission correction 
for attenuation of the gamma radiation. All frames of dynam-
ic study were evaluated visually and those of good quality (no 
movement, no artefacts) were summed to one static image. The 
evaluation was completed using comparison of maximum and 
mean SUV value within pancreatic regions. For focal form SUV 
ratio was >1.2. Results: Focal forms of CHI with confirmation 
of SUV elevation were recorded in 8/16 children and 4 of them 
were operated. The diagnosis was histologically confirmed in all 
children with complete recovery. Another 4 patients have not 
been operated yet due to no optimal localization of patholog-
ical focus for surgery, child´s age or other complications. Sig-
nificant improvement of CHI without the necessity of further 
treatment were found in 2 children, which had not pathologi-
cal focus in the pancreas on PET/CT. Other children remain on 
treatment with Octreotid or Diazoxid and are monitored reg-
ularly. Conclusion: In our experience 18F-DOPA PET/CT is very 
good tool for the localization of focal CHI. Dynamic PET studies 
are very useful for children, because they allow to exclude the 
frames with motion of child during the acquisition.

EP-0129
Characterisation of neuroblastoma heterogeneity in I-123-
MIBG scintigraphy and diffusion MRI
K. Kneer1, C. S. Lisson2, L. M. Riehl3, A. Boos2, C. Otto2, C. Beltinger3, 
M. Beer2, A. J. Beer1, V. Prasad1; 1Klinik für Nuklearmedizin der 
Uniklinik Ulm, Ulm, GERMANY, 2Klinik für diagnostische und 
interventionelle Radiologie der Uniklinik Ulm, Ulm, GERMANY, 
3Sektion Experimentelle Pädiatirsche Onkologie, Klinik für Kinder- 
und Jugendmedizin der Uniklinik Ulm, Ulm, GERMANY.

Aim: Neuroblastoma (NB) can have a very variable clinical 
course, some regressing spontaneously whereas others can be 
highly aggressive. Despite well studied and characterised risk 
factors e.g. MYCN-amplification, overall survival and event-free 
survival specifically in stage IV disease is dismal. The aims of 
this study were to characterise heterogeneity in primary tumor 
(PT) and metastases (MT) on MRI and I-123-MIBG-scintigraphy 
and their impact on prognosis. Materials: In this retrospective 
study, we examined 20 patients (mean age in years 3 ± 3.8; 8 
girls, 12 boys) managed clinically according to the NB2004 pro-
tocol. Patients were imaged with diffusion MRI and I-123-MIBG 
at baseline and subsequently during the treatment cycles N4 to 
N6 according to NB2004 protocol (interim). The following im-
aging parameters on diffusion MRI were analysed: ADCmean, 
skewness, kurtosis, centricity and eccentricity. For I-123-MIBG 
Curie- and SIOPEN-scoring were used. Receiver operating char-

acteristic analysis was performed to determine the best MRI pa-
rameter for differentiating between PT and MT. In addition, box 
plots were drawn to see the changes in individual parameters 
during the course of treatment. Finally, univariate analysis was 
performed to assess their impact on occurrence of events de-
fined as death, relapse and/or progressive disease. Results: Me-
dian of ADCmean in PT at baseline/interim analyses was 0.9/1.0 
as compared to 0.8/0.8 in MT. Amongst all other MRI parameters, 
the highest area under curve in ROC (0.564; best cut-off 0.85 
10-3 mm2/s; sensitivity 71% specificity 54%) was observed for 
baseline ADCmean for differentiating PT from MT. In patients 
experiencing an event, the median ADCmean on PT decreased 
from 0.9 at baseline to 0.6 in interim MRI i.e. by 33%; in contrary 
in patients not experiencing any event the median ADCmean 
increased from 0.7 to 1.0 i.e. by 30%. However, the median AD-
Cmean on metastatic lesions did not change at all in both the 
groups. On I-123-MIBG-scintigraphy, mean Marie Curie as well 
as SIOPEN-score in patients experiencing events was significant-
ly higher as compared to those not having any events (Curie 
11.5 ± 12.7 vs 2.7 ± 3.5, SIOPEN 20.5 ± 23.7 vs 2.1 ± 4.8; p<0,05). 
Conclusion: This preliminary analysis in a small patient cohort 
shows that the ADCmean values in PT and MT are different. De-
creasing ADCmean of PT appears to be a poor prognostic factor, 
which has to be validated in a larger patient population. As pre-
viously reported, higher Marie Curie- and SIOPEN-scores are also 
associated with poor prognoses.

EP-0130
123 I-MIBG Scintigraphy in Neuroblastoma : Does the 
SPECT-CT Radiation is Justified ?
I. Slim, B. Missaoui, T. Ben Ghachem, I. El Bez, I. Meddeb, I. Yeddes, 
A. Mhiri; Department of Nuclear Medicine, Salah Azaiez Institut, 
Faculty of Medicine of Tunis, University of Tunis El Manar, Tunis, 
TUNISIA.

Introduction: Neuroblastoma is one of the most common child-
hood solid tumors. iodine-123 metaiodobenzylguanidine (123 
I-MIBG) remain the first-choice investigation for the diagnosis, 
staging and follow-up of children with neuroblastoma. The aim 
of this study was to investigate the utility of 123 I-MIBG SPECT-
CT in the diagnosis and follow-up of children with neuroblasto-
ma and to evaluate the additional radiation exposure due to the 
CT scan. Patients and Methods: In this retrospective study we 
included 40 children with known or suspected neuroblastoma: 
24 males and 16 females aged 7 months to 11 years (mean age 
3.76 year). All patients underwent whole-body planar imaging 
and hybrid SPECT/CT acquisition 18-24 hr following IV admin-
istration of 2-5 mCi (74-185 MBq) 123 I-MIBG. The patient effec-
tive dose associated with the 123 I-MIBG administration and the 
low-dose CT scan (25 mAs, 110 Kv and pitch =1 ) was calculated. 
Results: A total of 52 studies were performed in different clinical 
phases (40 for diagnosing and staging and 12 for monitoring re-
sponse to therapy). Uptake of 123 I-MIBG by the primary tumour 
occurred in 36 of 40 patients (90%). In the negative whole-body 
scans SPECT-CT were also negative. Planar imaging showed 
bone and/or bone marrow involvement 14 patients with hepat-
ic metastases in 4 of them. Among the 12 children studied for 
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evaluating the response to therapy 4 patients were in remission 
(good responders) and 8 were bad responders and they benefit 
of a change of treatment. Overall, SPECT-CT provided additional 
information (lesion localization and characterization and reader 
confidence) over planar imaging in 31 of the 52 studies (59%). 
The average Whole body effective dose from 123-MIBG was 4.95 
± 0.90 mSv and from CT scan was 0.95 ± 0.85 mSv. The aver-
age contribution of CT scans to the total effective dose from 
SPECT-CT studies was 20%. Conclusion: Our results confirmed 
the added value of 123 I-MIBG with SPECT-CT examination over 
planar imaging. The greater radiation dose inherent to the CT 
portion is acceptable and therefore justified on the basis of its 
diagnostic benefit.

EP-0131
Role of Semi quantitative I131 MIBG scores -Modified 
CURIE and SIOPEN score in prognostication in high risk 
neuroblastomas: Single Institutional Experience
C. V. Bongulwar, S. Shah, N. Purandare, A. Agarwal, A. Puranik, V. 
Rangarajan; Tata Memorial Hospital, Mumbai, INDIA.

Aim: Radio iodinated metaiodobenzylguanidine (mIBG) is an 
established imaging modality used not only for qualitative but 
also for semiquantitative analysis in neuroblastoma. Semiquan-
tiative scoring -SIOPEN [International Society of Pediatric Oncol-
ogy Europe Neuroblastoma Group] and Modified Curie using 
radiolabelled MIBG are used for prognostication and risk stratifi-
cation in high risk neuroblastomas.The present study compares 
both the scoring methods in Indian patient population and cor-
relates with the progression free survival. Materials and Meth-
ods: A retrospective analysis of 100 MIBG scans of 84 patients 
with stage IV neuroblastomas at initial staging was done. The 
absolute scores were calculated using the standard Modified 
CURIE and SIOPEN method. The modified CURIE score divides 
the body into nine sectors for skeletal lesions and a tenth sector 
for soft tissue lesion with an extension scale of 0 to 3 for each 
region resulting in a maximum score of 30. The SIOPEN score 
distinguishes 12 skeletal segments with an extension scale of 0 
to 6 and a maximum score of 72. The scores were done by two 
nuclear physicians on identical images. The interscore and inter 
observer variability were analysed using the Spearman’s coeffi-
cient of variation .These were correlated with the progression 
free survival using Kaplan Meier survival analysis . Results: For 
modified Curie score correlation coefficient was r=0.979 for ob-
server 2 and r=1.000 for observer 1 (all P > 0 .01). By using the 
SIOPEN method, correlation coefficients were r =1.000 for both 
observers (all P > 0 .01). A modified Curie score of </=2 and > 
2 and a SIOPEN score </=4 and >4 (best cutoff ) described in 
previous studies was used to classify these scans into low and 
high risk. The mean progression free survival time for the CURIE 
score </=2 is 35 months and 13months for CURIE >2 (P=0.00). 
The mean progression free survival time for the SIOPEN score 
</=4 is 33 months and 11 months for SIOPEN score >4. (P=0.00) 
A modified Curie score of </=2 and SIOPEN score of </= 4 (stan-
dard cut-off ) correlates significantly to a better progression free 
survival. Conclusion: Semi quantitative MIBG scores have an 
excellent interobserver and interscore reliability. Higher scores 

at initial diagnosis translate into unfavorable outcome and can 
be correlated with the disease extent and burden. Semi quan-
titative score thus establishes its role in risk stratification and 
prognostication in high risk neuroblastoma .

EP-0132
Post-therapy outcome in pediatric Neuroblastoma 
patients with initially concordant versus non-concordant 
I-131 MIBG and F-18 FDG PET coupled scans.
M. A. A. Elahmadawy, M. Kotb, W. Omar, H. Mostafa, M. Fawzy; 
National Cancer Institute, Cairo University., Giza, EGYPT.

Objectives: to assess the value of coupled concordant versus 
non-concordant I-13 MIBG and F18-FDG PET scans in predict-
ing therapy outcome in pediatric patient with neuroblastoma. 
Methods: Comparative (mixed retro & prospective) study with 
63 pathologically proved NB patients who were referred to nu-
clear medicine department, Children’s Cancer Hospital, Egypt 
(CCHE), from Oct., 2009 till Jan. 2014, their age ranged from 2 
to 156 months, with male to female ratio 1.4:1 & dominating 
high risk category (~65.1 %). They underwent F18 FDGPET and 
I-131 MIBG scans, with time interval not exceeding 2 weeks, 
using standard technique for purpose of initial assessment. 
Clinico-pathological, radiological and follow up data were also 
collected. Results: According to results of MIBG & FDG scans 
patients were classified into four categories Two concordant 
(positive MIBG/FDG scans & negative MIBG/FDG scans) and 
two non-concordant (Positive MIBG/ Negative FDG & Negative 
MIBG/Positive FDG) . I-131 MIBG & FDG-PET concordance was 
evaluated and correlated with the therapy outcome “Response”. 
Patients with “Negative concordance” (i.e. Non-MIBG & Non-FDG 
avid lesions) showed progression in 26 % of patients compared 
to 6.6% in cases with Positive concordance (i.e. MIBG & FDG avid 
lesions).Negative MIBG/Positive FDG Non-concordance showed 
progression in 28.6 % of patients. The best outcome was ob-
served in “Positive MIBG/ Negative FDG Non-concordance” (i.e. 
MIBG avid/ Non-FDG avid lesions) with zero % progression. Con-
clusion: Regardless the avidity of FDG, absence of MIBG avidity 
seems to be associated with higher incidence of less favorable 
outcome.

EP-0133
Iodine-123-MIBG SPECT versus planar imaging in children 
with neuroblastoma
B. Safa, B. Dorra, Z. Lamia, L. Bechir; University of Tunis El Manar, 
Faculty of Medicine of Tunis, Salah Azaiez Institute, Department of 
Nuclear Medicine, Tunis, TUNISIA.

Introduction: Neuroblastoma is the most frequent extra crani-
al pediatric tumor. mIBG scintigraphy is a noninvasive imaging 
technique who explores the whole-body tumor extension in 
one scanning and for the same irradiation dose. SPECT-CT in-
creases its sensibility. The aim of our study is to demonstrate 
the additional value of 123I-mIBG SPECT-CT compared to planar 
mode. Materials and Methods: We included in our study 23 
patients with neuroblastoma for a total number of 32 exams. 
The scanning consisted of at least one SPECT-CT in combination 
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with the whole body planar imaging, 24 hours after 123I-mIBG 
injection. The additional value of fusion images compared to 
planar ones was evaluated based on whether it had a better 
anatomic localization, detection of false positives and false neg-
atives. Results: Compared to planar mode, SPECT-CT allowed a 
better anatomic localization: locoregional lymphatic extension 
(12 cases), vascular (3 cases), muscle of the wall (2 cases), root 
canal (4 cases), hepatic (6 cases), contiguous bone lesion (3 cas-
es). It detected 5 new lesions (4 distant metastatic lymph nodes 
and a second mass in one case). It eliminated 9 false positives 
(digestive in one case, pyelic in 2 cases, a nonspecific inflamma-
tion of a member in one case, hepatic in 2 cases, diffuse uptake 
of the tumor without invasion of adjacent organs in 3 cases. In 
5 cases, the results were concordant. Conclusion: This prelimi-
nary study shows the role of SPECT-CT in the description of lo-
coregional tumor extension, especially lymphatic, with a better 
description of the lesion and by detecting false positives and 
false negatives. It combines functional and anatomic informa-
tion which facilitates the interpretation and helps young doc-
tors to be more confident in their conclusions.

EP-0135
Utility of “F-15” Diuretic Renogram to Clarify the Results 
with Equivocal Pattern of “F0” Protocol in Pediatric 
Patients with Suspected Pyeloureteral Junction 
Obstruction. Our experience
A. Saviatto, M. D. Marín Ferrer, E. Martínez Albero, V. M. Godigna 
Guilloteau, Á. Galiana Morón, M. J. Tabuenca Mateo, P. Sarandeses 
Fernández, A. C. Hernández Martínez, A. Gómez Grande, J. P. 
Pilkington Woll, S. Ruiz Solís, A. Gómez Fraile, J. M. Estenoz Alfaro; 
University Hospital 12 de Octubre, Madrid, SPAIN.

Purpose: To assess whether diuretic renogram (MAG3) with “F-
15” protocol is useful to reduce the number of equivocal pat-
terns in the MAG3 “F0” in pediatric patients. Subjects & Meth-
ods: Retrospective study with 36 children (9 girls/27 boys, mean 
age 16,5 months/2-168 months), between july-2012 and janu-
ary-2018 with suspected pyeloureteral junction obstruction: 11 
right-sided, 23 left-sided and 2 bilateral, a total of 38 renal units(-
RU). All of them underwent a MAG3“F0” that showed equivo-
cal tracer washout curves, for these reason a MAG3”F-15” was 
subsequently made, in an interval of no more than two months. 
The following parameters of the MAG3”F0” and “F-15” were com-
pared: differential renal function(DRF), time to peak(TTP), clear-
ance time(T1/2), 20(20’/max) or 30minutes/maximum count 
ratio(30’/max). The anteroposterior pelvis diameter(APD) and 
hydronephrosis degree(DH) were evaluated at diagnosis and 
during the follow-up, which was on average 18 months (range 
3-48 months). The cut-off points to consider the MAG3”F-15”as 
obstructive or non-obstructive were an increase or decrease in 
the 30’/max in 10%, respectively, when compared to MAG3”F0”. 
A variation in this same parameter of less of 10% classified the 
curve as equivocal. The patients underwent surgical or conser-
vative management according to their clinical conditions and 
imaging results. For statistical analysis were used signed rank Wil-
coxon and Student’s tests (p-value<0.05). Results: MAG3”F-15” 
showed an conclusive pattern in 28/38RU (74%): 10 obstructive 

(9 underwent pyeloplasty and one patient did not return to the 
hospital); 18 non-obstructive, 3RU underwent pyeloplasty (2 
crossing vessels, 1 worsening ultrasound) and 15RUs received 
conservative management. In the remaining 10RUs (26%) equiv-
ocal pattern was found, also treated with conservative manage-
ment. All the patients who underwent surgery showed a 30’/
max higher than 60%. Among the obstructive results, signifi-
cant differences were observed between ”F0”/“F15”(mean±S-
D):TTP:10.7±8.0/20.0±23.5(p=0.0074);T1/2:23.7±18.0/52.5±60 
(p=0.0002); 20’/max:63.5±12.7/90.4±10.8 (p=0.0001); 30’/
max:58.0 ± 15.2/89.0 ± 11.8 (p=0.0008). Significant differenc-
es were also found between non-obstructive patterns: TTP: 
8.8 ± 5.3/5.3 ± 2.8 (p=0.0210); T1/2: 27.7 ± 15.4/16.4 ± 15.6 
(p=0.0003); 20’/max:64±16.6/45±16.1(p=0.00008);30’/max-
:60.3±18.5/38.8±14.8(p=0.0002).Among the equivocal results, no 
significant differences were found in these parameters. The DRF 
did not change significantly between “F0” and “F-15”. Among the 
conclusive patterns (obstructive/non-obstructive), a significant 
improvement was observed in the ultrasound parameters (at 
diagnosis/follow-up): DAPpelvis: 17±5,4/12,5±5,7(p<0,00001); 
DH:19±0,73/2,52±0,80(p=0,0005). On the other hand, in the 
remaining 10UR with equivocal patterns no significant differ-
ences were found. Conclusion: In pediatric patients with PUJO 
suspects and equivocal pattern in the MAG3”F0”, a second 
MAG3“F-15” is important to decide between a pyeloplasty or 
conservative management.

EP-0136
Role of diuresis renography and ultrasonography in 
monitoring and deciding on surgery in children with 
antenatally detected hydronephrosis
M. Radulovic1, S. Beatovic2, M. Jankovic3, D. Sobic-Saranovic2, 
V. Artiko2, B. Ajdinovic1; 1Military medical academy, Institute of 
Nuclear medicine, Belgrade, SERBIA, 2Clinical Center of Serbia, 
Center for Nuclear Medicine, Belgrade, SERBIA, 3University of 
Belgrade, Faculty of Electrical Engineering, Belgrade, SERBIA.

Objective: Hydronephrosis(HN)-dilatation of fetal renal collect-
ing system detected by prenatal ultrasound (US) requires post-
natal follow-up. Diuresis renography plays important role in the 
follow-up by complementing US with the data about differen-
tial renal function (DRF) and drainage. We studied the associ-
ation between US parameters and results of diuresis renogra-
phy and the predictive factors of pyeloplasty in children with 
presumed pelvi-ureteric junction stenosis. Patients and Meth-
ods: The inclusion criteria were: age up to 4 years, diagnosis 
of prenatal HN determined by US during pregnancy based on 
the antero-posterior diameter (APD) of renal pelvis and at least 
one post-natal US which confirmed diagnosis. Exclusion criteria 
were: APD of pyelon <10mm, previous surgical treatment of HN, 
vesicoureteral reflux excluded by micturating cystourethrogra-
phy. Sixty two patients 43 boys, 19 girls, median age 16 months 
were selected. They were divided into groups based on the size 
of pyelon, the calyceal size and thickness of parenchyma. Re-
nography was performed for 24 minutes after the iv. applica-
tion of Tc-99m mercapto-acetyltriglycine (MAG3). Furosemide 
was administered after 2 min. and post-void static images at 60 
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min. The non-commercial software developed by International 
Atomic Energy Agency was applied to process the studies. The 
criteria for pathological findings (poor or no drainage) were the 
renographic curve maintaining a plateau, Normalized Residual 
Activity (NORA) at 20. min.>1.62, Output efficiency (OE) at 20. 
min.<71%, post micturating NORA >0.11. The DRF was con-
sidered normal within the range of 45%-55%. Results: Good 
drainage had 74% of children, partial drainage 11%, and poor 
15%. There was a clear association between the size of pyelon, 
calyces, parenchyma thickness and drainage. There was also a 
clear association between the calyceal size, parenchyma thick-
ness and DRF. Differential renal function was <45% in 18% of 
children. A relation between the type of drainage and DRF was 
not determined. Thus, 66.7% of those with poor drainage had 
preserved DRF. Seven out of nine children with poor drainage 
underwent pyeloplasty. The threshold for pyeloplasty was the 
pyelon of 18mm and calyces of 10mm. Ultrasound parameters 
(APD of pyelon, calyces size and parenchymal thickness), drain-
age and DRF were significant predictors in univariate analysis, 
but only drainage was an independent predictor for the need 
of pyeloplasty. Conclusion: Antero-posterior diameter of the 
pyelon <15mm indicates a favorable course of congenital HN 
in most children. Pattern of drainage obtained by diuresis re-
nography was the only independent predictor for the need of 
pyeloplasty.

EP-0137
Normalized Residual Activity During MAG3 Renography in 
Assessment of Antenatal Hydronephrosis
I. Slim, I. El Bez, S. Bennour, T. Ben Ghachem, I. Yeddes, I. Meddeb, 
A. Mhiri; Department of Nuclear Medicine, Salah Azaiez Institut, 
Faculty of Medicine of Tunis, University of Tunis El Manar, Tunis, 
TUNISIA.

Introduction: The prevalence of antenatal hydronephrosis 
(ANH) ranges from 1-5%. The majority of them disappears spon-
taneously. Diuresis renography plays important role in the fol-
low-up of ANH by complementing morphological information 
obtained by Ultrasound. This study aims to investigate the value 
of Normalized Residual Activity (NORA) for the evaluation of re-
nal emptying during renography in children with ANH. Mate-
rials and Methods: Eighty patients (49 boys and 31 girls) with 
94 dilated pelvicaliceal units had undergone a 99mTc-MAG3 di-
uretic renal scintigraphy (Furosemide was injected at 20 minutes 
: F+20). The mean age was 15.3 ± 8.4 months. Hydronephrosis 
was bilateral in 14 cases. NORA30 (residual kidney counts at 
30min normalized to the 1-2min counts) was calculated. In case 
of insufficient renal emptying, late posterect and postmicturi-
tion (PM) images were acquired 50-60 min after tracer injection 
and NORA PM was determined. NORA ≤ 1 is likely to correspond 
to a dilated unobstructed kidney. If ≥ 2 it might correspond to 
an obstructive phenomenon. Results: The PM images were ac-
quired in 70 kidneys (NORA30 > 1). Among them 49 were re-
classified into unobstructed dilated kidneys (NORA PM ≤1) and 
12 into poor drainage (NORA PM ≥ 2). NORA allowed a reliable 
assessing of kidneys drainage (good or partial) in 87% of cases. 
After further investigations, dilated kidneys with poor drainage 

were divided into two groups surgical and nonsurgical. Post-
operatively the most common observation was improvement 
in the MAG3 emptying images in 4 of 7 cases. In nonsurgical 
group, 1 had improved drainage and no significant decrease in 
differential renal function was noted in 4 children. Conclusion: 
The overall results provided evidence that NORA is an extremely 
simple parameter and robust method that enhance the accura-
cy of diuretic nephrogram to detect obstructed kidneys in chil-
dren with ANH.

EP-0138
Impact of Radioisotopic Renography in Congenital 
Hydronephrosis Surgery Management: a Retrospective 5 
Year Experience
I. C. Grierosu1,2, M. Starcea3,2, D. Nedelcu3, S. Atudosie2, L. 
Agrigoroaie1, A. M. Statescu1, C. Stefanescu1,2; 1Emergency Clinical 
Hospital Sfantul Spiridon, Iasi, ROMANIA, 2Faculty of Medicine, 
UMF Grigore T. Popa, Iasi, ROMANIA, 3Emergency Children Clinical 
Hospital Sfanta Maria, Iasi, ROMANIA.

Aim: We wish to share our experience and results of the col-
laboration between three departments (Nuclear Medicine, Pe-
diatric Nephrology and Pediatric Surgery Department), the only 
ones in the North-Eastern region of Romania (with a population 
of 3.3 millions people), regarding congenital hydronephrosis 
management in children under 6 months old. Materials and 
Methods: The study has a retrospective framework with a five 
year pooling period (2012-2016). From 256 cases with congeni-
tal hydronephrosis in children (under 18 years old), we included 
31 cases of infants (between 1 month and 6 months). The pa-
tients were classified according to sex (35.48 % were girls) and 
urban/rural provenance (45.16 % came from rural area). These 
patients were initially detected antenatally by ultrasonography 
(83.87 %) and then confirmed postnatally. 99mTc-DTPA dynamic 
scintigraphy with diuretic administration (according to EANM 
guidelines) was performed to inquire the obstructive nature 
of hydronephrosis and to calculate the renal split function and 
glomerular filtration rate. Results: The main clinical diagnoses 
were: congenital ureteropelvic junction obstruction (11 cases), 
vesicoureteral reflux (6 cases), megaureter (7 cases) and reno-
ureteral duplication (7 cases). In the following 6 months / 1 year 
after the first renography, 26 patients came for follow-up. The 
sequential examinations provided the pediatric surgeon with a 
rigorous mean to appreciate the evolution in time of renal func-
tion and undertake the most appropriate therapeutical course 
of action. In our group of patients, the surgical timing relied 
heavily on the scintigraphical findings. Conclusion: Our expe-
rience strongly recommends the use of renography to assess 
the renal function in children, even at small ages, as a non-in-
vasive imaging modality. Even if the moment of surgery is still a 
matter of debate, we found that the isotopic evaluation of these 
patients diagnosed with congenital hydronephrosis guides the 
moment of surgery in correlation with long term prognostics.

EP-0139
Vesicoureteral Quantification Metrics and their correlation 
to Kidney Damage
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P. Soeiro1, R. Silva1,2, P. Gil1, G. Costa1,3, J. Pedroso LIma1,2,3; 1University 
Hospital Center of Coimbra, Coimbra, PORTUGAL, 2ICNAS - Institute 
of Nuclear Sciences Applied to Health, Coimbra, PORTUGAL, 
3Faculty of Medicine of the University of Coimbra, Coimbra, 
PORTUGAL.

Purpose/Introduction: One of the most common image mo-
dalities undertaken to detect and follow vesicoureteral-reflux(-
VUR) is cystography. However, the severity of VUR, as evaluated 
by this imaging technique, is merely qualitative, and occasional-
ly of difficult stratification. In this study we propose a new metric 
to quantify the intensity of VUR, and assess its correlation with 
renal damage. Subjects&Methods: All data from children with 
uncorrected VUR submitted to both cystography and 99mTc-DM-
SA scintigraphy between 30-9-2004 and 26-4-2018 was retro-
spectively reviewed. All cystographies were corrected for mo-
tion artifacts, with the dynamic motion correction tool of the 
GEXeleris2.0 workstation, and were divided into filling and void-
ing phases. Contamination areas were excluded. All frames of 
each phase were summed to obtain a single composite image. 
Automatic regions of interest (ROIs) were drawn in each com-
posite image (threshold:0), one measuring the total urinary tract 
activity(T_ROI) and another limited (by a hand drawn ROI) to the 
renal pelvis(P_ROI). T_ROI and P_ROI were corrected for back-
ground activity. In each patient a filling and voiding percent-
age of VUR was calculated by dividing P_ROI by T_ROI (%VUR_F 
and %VUR_V).The filling and voiding VUR duration was also re-
corded, as well as the total length of each phase for all patients. 
99mTc-DMSA scintigraphy results were categorized into group 
1-normal, 2-cortical lesions with symmetric function or asym-
metric function without cortical lesions, and 3-cortical lesions 
with asymmetric function. Results: A total of 161 patient were 
submitted to both cystography and [99mTc]Tc-DMSA scintigra-
phy, but 50 were excluded because function symmetry could 
not be assessed (69 girls, 42 boys; average age:2.9±2.9years). 
Sixty three patients had left VUR and 48 had right VUR. A statisti-
cally significant difference in the distribution of the %VUR_F and 
%VUR_V between groups 1 (0.74±1.6; 1.6±3.2) and 2 (0.72±0.77; 
2.4±2.27) and group 3 (4.78±10.27; 6.07±7.42) was found (Kru-
skall Walis test, p<0.05). No statistically significant difference 
was found for the duration of the VUR between groups. Also a 
statistically significant correlation was found between the dif-
ferential renal function and both %VUR_F and %VUR_V (spear-
man, r2:0,294 and 0,350, p<0.05). Although not evaluated, these 
metrics seem to be highly reproducible (ROI creation based on 
automatic methods). Discussion/Conclusion: In our sample, 
both %VUR_F and %VUR_V were correlated, in a statistically sig-
nificant manner, to renal damage, as assessed by 99mTc-DMSA 
scintigraphy. These results, although preliminary, seem to sup-
port the ability of these metrics to quantify VUR. Further stud-
ies, however, are warranted before their application in a clinical 
setting.

EP-0140
Evaluation of cyclic direct radionuclide cystography 
findings with DMSA scintigraphy results in children with a 
prior diagnosis of vesicoureteral reflux

N. Torun1, A. Aktas2, M. Reyhan1, A. F Yapar1, G. N Nursal1; 1Baskent 
University, Adana, TURKEY, 2Baskent University, Ankara, TURKEY.

Purpose: Direct radionuclide cystography (DRC) with cyclic im-
aging is a sensitive method used for the detection of vesicouret-
eral reflux (VUR). Radionuclide cystography is generally recom-
mended for follow-up evaluation of VUR. The aim of this study 
was to evaluate cyclic direct radionuclide cystography findings 
(cDRC) with DMSA scan results during the follow-up period in 
children with a prior diagnosis of VUR. Methods: Direct radionu-
clide cystography findings of 87 children with VUR were evalu-
ated together with DMSA findings during follow-up. VUR grade 
was classified anatomically as Grades I, II and III reflux. Reflux 
grades of II and III were regarded as high-grade reflux. Reflux was 
also graded functionally as transient and continuous based on 
the presence of reflux on either filling or voiding phases (tran-
sient) or both phases (continuous) of at least one cycle. Results: 
Among 87 children, 33 exhibited reflux (38%). In 5 patients, re-
flux was observed on both sides and a total of 38 refluxing units 
(RU) were evaluated. According to the highest grade attained in 
either cycle, 32 units had Grade II (84%), 5 had Grade I and 1 had 
grade III reflux. Reflux was continuous in 23 (61%) and transient 
in 15 (39%) RUs. The incidence of an abnormal scan was higher 
in continous reflux group (78%) than in high-grade anatomic 
reflux group (58%). The addition of a second cycle resulted in 
the diagnosis of continuous reflux in 6 more RUs (26%). DMSA 
scan findings correlated significantly with functional reflux clas-
sification (p<0.05), but not with anatomic reflux classification 
(p>0.05). Conclusion: Functional classification of VUR into con-
tinuous and transient reflux resulted in higher correlation with 
DMSA scan findings compared to anatomic reflux grading in fol-
low-up patients with VUR. Cyclic imaging contributed to contin-
uous reflux diagnosis. The significance of functional information 
obtained from cDRC in initial diagnostic workup, management 
and follow-up of children with urinary tract infection needs to 
be determined with further studies.

EP-0141
Role of 99mTc DMSA scan as the initial investigative 
modality in atypical and recurrent UTI in children - “The 
top down approach” 
A. R. John, A. G. Pandit, A. Jain, V. S. Raman, B. Kishore, M. J. Jacob; 
Army Hospital Research and Referral, New Delhi, INDIA.

Objectives: To study the role of 99mTc DMSA scan in cases of 
recurrent UTI and atypical UTI as a screening modality to pre-
dict high grade VUR in pediatric age groups. Methodology: 
51 patients between 06 months and 12 years of age detected 
with recurrent or atypical UTI confirmed by urine culture along 
with a primary VUR detected on VCUG performed 2-3 weeks af-
ter treatment (as per IAP/ISPN/AAP guidelines) were included 
in the study. 81 renal units with VUR were obtained from the 
recruited patients which was the sample size. The children re-
cruited were subjected to a 99mTc DMSA scan 4 to 6 months 
after acute infection. The results of the study were tabulated in 
to 5 groups with 1to 5 grades of VUR obtained on VCUG as per 
IRSC classification. Key Results: a) The scarring rate according 
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to the reflux of grades I, II, III IV and V were 0%, 33%, 50%, 90%, 
77% and 60% respectively, with significant difference between 
the group of patients with VUR of grade I -III and the group with 
VUR IV - V (p< 0.05). b) In addition, the study also found an as-
sociation between severity of VUR and severity of scarring. High 
grades of reflux (VCUG grade IV and V) were significantly associ-
ated with severe scarring (Criteria by Monsour et al.) (P<0.05). c) 
High sensitivity (83%), high negative predictive value (78%) and 
relatively low likelihood ratio negative (0.26) of abnormalities on 
DMSA scan to detect the high-grade reflux (IV-V) were found. 
Research Highlights: The present study revealed that DMSA 
scan with a good degree of confidence can predict the pres-
ence high grade reflux in pediatric age groups. Normal DMSA 
findings decreased the probability of finding the reflux of clin-
ical significance on VCUG, supporting the strategy to perform 
VCUG only on patients with abnormal DMSA scans in children 
more than 6 months of age with recurrent UTI. This study gives 
further credence to the ‘top-down’ approach advocated by NICE 
guidelines (UK) for UTI not only in cases of first febrile UTI, but 
also in cases of recurrent/ atypical UTI in paediatric age groups 
above 6 months of age.

EP-0142
Diagnosis of Biliary Atresia using 99mTc-PMT scintigraphy 
versus ultrasonography of gallbladder Diagnosis of 
Biliary Atresia using 99mTc-PMT scintigraphy versus 
ultrasonography of gallbladder
N. Tsuda1, S. Shiraishi1, F. Sakamoto1, K. Ogasawara1, S. Tomiguchi2, 
Y. Yamashita1; 1Department of Diagnostic Radiology, Faculty of Life 
Sciences, Kumamoto University, Kumamoto, Japan, Kumamoto, 
JAPAN, 2Department of Diagnostic Medical Imaging, School of 
Health Faculty of Life Sciences, Kumamoto University, Kumamoto, 
Japan, Kumamoto, JAPAN.

Purpose: Hepatobiliary scintigraphy plays an important role 
in the differentiation of biliary atresia (BA) from non-BA. The 
technetium-99m compounds for hepatobiliary scintigraphy 
are divided into two groups: 99mTc-PMT is mainly in Japan, while 
99mTc-iminodiacetic acid derivatives are used in Western coun-
tries. The intravenous injection of 99mTc-PMT showed rapid blood 
clearance, fast hepatobiliary transit, low urinary excretion and no 
intestinal reabsorption. 99mTc-PMT and 99mTc-iminodiacetic acid 
derivatives have almost the same pharmacokinetics. Ultraso-
nography of gallbladder has also long played a role in screening 
infants with cholestasis included BA. The usefulness of BA using 
99mTc-iminodiacetic acid derivatives is reported in several papers. 
On the other hand, there is no comprehensive report on the 
usefulness of differentiating BA from non-BA using 99mTc-PMT. 
Our objective was to evaluate the accuracy of 99mTc-PMT scintig-
raphy in comparison with ultrasonography of gallbladder in the 
diagnosis of BA. Subjects & Methods: 47 infants who received 
both 99mTc-PMT scintigraphy and ultrasonography of gallbladder 
due to suspected BA with neonatal jaundice were retrospective-
ly evaluated. When no radiotracer was detected in the bowel 
till 24 hr, diagnosis of BA using 99mTc-PMT scintigraphy was de-
fined as positive. When a normal-sized gallbladder could not be 
detected, diagnosis of BA using ultrasonography was regarded 

as positive. The sensitivity, specificity and accuracy of 99mTc-PMT 
scintigraphy and ultrasonography were calculated with preop-
erative cholangiogram or follow-up as gold standard. Results: 
The final diagnoses in this group were BA (70.2%), cholestasis or 
neonatal hepatitis included unknown origin (23.4%), infectious 
diseases (4.3%) and genetic diseases (2.1%). 99mTc-PMT scintigra-
phy had a higher specificity (100% vs. 78.8%), a higher specificity 
(85.7% vs. 42.9%) and a higher accuracy (95.7% vs. 68.1%) than 
ultrasonography of gallbladder. Conclusion: Compared with 
ultrasonography of gallbladder, we found a higher diagnostic 
specificity and accuracy of 99mTc-PMT scintigraphy for detecting-
BA in infants. 99mTc-PMT scintigraphy should be actively consid-
ered if BA is suspected.

EP-0143
Bone Scan and MRI in Chronic Recurrent Multifocal 
Osteomyelitis
L. Biassoni1, G. Buckley2, P. Ooi1,3, M. Easty1, S. Compeyrot-
Lacassagne1; 1Great Ormond Street Hospital for Children NHS 
Foundation Trust, London, UNITED KINGDOM, 2Royal Free Hospital, 
London, UNITED KINGDOM, 3Khoo Teck Puat-National University 
Children’s Medical Institute, National University Health System, 
SINGAPORE.

Introduction: Chronic Recurrent Multifocal Osteomyelitis 
(CRMO) is a rare inflammatory bone disorder presenting with 
relapsing and remitting episodes of bone pain. MRI is the imag-
ing modality of choice; however, long waiting lists often prevent 
patients to have access to MRI in a timely fashion. Aim of this 
study was to compare the diagnostic yield of the bone scan (BS) 
versus MRI in CRMO and to correlate the findings with inflam-
matory markers and clinical symptoms/location of pain. Sub-
jects and Methods: Retrospective review of the clinical notes 
of children with a confirmed diagnosis of CRMO who had both 
bone scan and MRI between 2009 and 2014, and within 9 weeks 
of each other. Nine patients (7 females, 2 males, age range 7-13 
years, mean 9.6) had both BS and MRI less than 9 weeks apart. 
We recorded for each patient: inflammatory markers at time 
of scans (ESR, CRP and WCC), clinical symptoms, pain location, 
number and location of lesions for BS and MRI. Patients were 
excluded if BS and MRI were done more than 9 weeks apart, 
or if there was any change to treatment in-between scans. BSs 
were acquired as a whole body sweep, with high count spot 
views of the areas of interest and SPECT CT when necessary. 
MRI scans were limited to the area of interest (only 1 patient 
had whole body MRI) and were acquired using T1, T2, and STIR 
sequences (and contrast enhanced in 6 patients). Results: Pain 
was always associated with a bone lesion on imaging. BS was al-
ways positive at the site of symptoms. MRI consistently detected 
more lesions than BS (45 lesions versus 31 with BS), especially in 
the spine. However, several lesions, mainly suggestive of bone 
marrow oedema, were asymptomatic, and their clinical signifi-
cance was questionable. BS was better at detecting rib lesions. 
MRI and BS were concordant in 69% of cases. The inflammatory 
markers were non-specific. Conclusion: MRI and BS were con-
cordant in a high number of cases. MRI detected more lesions 
than BS; however, several lesions were asymptomatic and of 
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doubtful clinical significance. BS was always positive at the site 
of symptoms. BS can be considered in CRMO if MRI is not readily 
available.

EP-0144
Osteomyelitis in children: association between analytical 
parameters and three-phase bone scan findings.
D. Monachello Araujo, J. M. Cordero García, L. García Zogby, 
A. J. Guzmán Cruz, S. Rodado Marina, M. Coronado Poggio, C. 
Escabias Del Pozo, Y. Ramírez Escalante, C. Lancha Hernández, L. 
Domínguez Gadea; Hospital Universitario La Paz, Madrid, SPAIN.

Aim: To assess the correlation between the alterations in 
non-specific analytical parameters of infection in pediatric pa-
tients with suspicious of osteomyelitis and the findings in three 
phase bone scan (TPBS). Material y Methods: We retrospec-
tively evaluated the results of TPBS in a series of consecutive 
patients referred with clinical suspicious of osteomyelitis. Data 
from erythrocyte sedimentation rate (ESR), C-reactive protein 
(CRP) and white blood cells count (WBCC) were collected, as well 
as the scintigraphic findings. A TPBS was carried out according 
to the standard procedure, focused on the suspicious area and 
completed with a whole body scan in the delayed phase. The re-
sults were classified as normal, cellulitis, arthritis or osteomyelitis 
according with the scintigraphic findings. The final diagnostic 
confirmation was obtained by clinical follow-up of at least one 
month, including the response to antibiotic treatment. Statisti-
cal analysis of the data was carried out obtaining the mean ana-
lytical values in each group (osteomyelitis and non-osteomyeli-
tis) and comparing them with a Student’s t-test. Afterward, we 
performed a ROC curve analysis. Results: A total of 42 children 
(16 girls, 26 boys, mean age 6.2 y, range 0-16 y) were included. 
Data about WBCC and CRP were available in all of them, and ESR 
in 33 of them. The scintigraphic findings were compatible with 
osteomyelitis in 21/42 (50%) of them, and no-compatible with 
osteomyelitis in the other 21/42 (50%). Statistically significant 
differences were observed in CRP values between the groups 
of osteomyelitis and non-osteomyelitis (mean group 1: 50.06, 
mean group 2: 22.67, p=0.039). The value of the area under the 
curve in a ROC analysis was 0.71.On the other hand, no statisti-
cally significant differences between both groups in WBCC and 
ESR were obtained. Conclusion: The scintigraphic diagnosis of 
osteomyelitis is associated to higher values of CRP, without ap-
parent correlation with other analytic unspecific parameters of 
infection-inflammation.

EP-0145
Osteosarcoma as a second malignancy in a child, ten years 
after treatment for neuroblastoma
I. Sevaslidou1, M. Gavra1, D. Verganelakis1, A. Malama2, E. 
Georgiadou3, K. Rokka3, M. Filippidou3, A. Kattamis3, C. Hadjgeorgi2, 
A. Stypsanelli1; 1Nuclear Medicine Department Children’s Hospital 
‘’Agia Sofia’’, Goudi Athens, GREECE, 2CT and MRI Department 
Children’s Hospital ‘’Agia Sofia’’, Goudi Athens, GREECE, 3Peadiatric 
Hematology-Oncology Department Children’s Hospital ‘’Agia 
Sofia’’, Goudi Athens, GREECE.

Introduction: The risk of developing a second malignancy in 
children, who survived ten years after being treated for neu-
roblastoma, is present. The high toxicity of chemotherapy and 
the radiation are factors that aggravate the development of 
secondary tumors. Purpose: The presentation of an age-related 
incident of 15 years old boy, which was diagnosed for osteo-
sarcoma, ten years after receiving neuroblastoma treatment. 
Subjects / Methods: A 4 years old boy was diagnosed with left 
adrenal neuroblastoma stage IV with multiple bone metasta-
ses. Surgical removal of the left adrenal gland was performed in 
2007 with subsequent chemotherapy. The histologic examina-
tion showed low-differentiation neuroblastoma. He underwent 
autologous bone marrow transplantation. The child completed 
all chemotherapy cycles and did not receive any radiothera-
py. From 2008 to 2011, the I-123MIBG scintigraphy follow ups 
were negative for overactive adrenergic tissue. Ten years after 
the end of treatment, he experienced a pain located in the up-
per third of the left leg, especially during palpation and occa-
sional walking lag. He was investigated by MRI and CT, which 
showed a large osteolytic mass, with soft tissue component in 
the left tibia. Secondary bone, pulmonary and hepatic metas-
tases with bone scans and CT were excluded. PET / CT showed 
intense uptake of radiopharmaceutical in the intramedullary tu-
mor in the left tibia. The diagnosis was made by tumor biopsy 
and histology showed high grade osteosarcoma. At the end of 
the diagnostic tests, treatment for osteosarcoma was initiated. 
Conclusion: This incident is a rare occurrence as there are lim-
ited data on survivors with a history of free disease after neuro-
blastoma treatment. There is need for close monitoring of chil-
dren who were diagnosed with neuroblastoma, at an early age, 
in order to achieve timely diagnosis and treatment in case of 
developing a second malignancy.

EP-0146
The role of 18F FDG PET/CT in the differentiation between 
benign and malignant nerve sheath lesions in an 
adolescent with NF-1
M. Gavra1, I. Sevaslidou1, D. Verganelakis1, K. Rokka2, G. Avgerinou2, 
M. Filippidou2, A. Kattamis2, C. Hadjgeorgi3, A. Stypsanelli1; 
1Nuclear Medicine Department Children’s Hospital ‘’Agia Sofia’’, 
Goudi Athens, GREECE, 2Peadiatric and Hematology-Oncology 
Department Children’s Hospital ‘’Agia Sofia’’, Goudi Athens, GREECE, 
3CT and MRI Department Children’s Hospital ‘’Agia Sofia’’, Goudi 
Athens, GREECE.

Introduction: Neurofibromatosis type-1 (NF1) is characterized 
by the development of benign and malignant tumors that pri-
marily affect the nervous system. Malignant peripheral nerve 
sheath tumors (MPNSTs) are rare in children and their incidence 
in patients with NF1 is 8-12%. The detection of MPNST in NF1 
remains a clinical challenge especially in pediatric population. 
Purpose: The purpose of this study was to explore the role of 
imaging with 18F-FDG PET/CT in the discrimination between 
benign neurofibromas and malignant MPNSTs in NF1, which is 
clinically very important. Subjects/Methods: A sixteen-years-
old boy with a history of NF1 is presented. At the age of three 
he was diagnosed with optic nerve glioma, plexiform neurofi-
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bromas and spindle cell’s malignant mesenchymal neoplasm. 
At the age of sixteen, new lesions were diagnosed in the MRI: 
multiple paravertebral lesions in the thoracic spine, the chest 
wall, the lower ribs, the gluteus, dorsal muscles, the anterior 
muscle of upper thigh, the gastrocnemius, the subcutaneous 
tissue of thighs and the sacroiliac joint. MRI couldn’t safely dif-
ferentiate benign neurofibromas from MPNSTs in this extensive 
disease. Therefore, patient had to undergo 18F-FDG PET/CT scan 
at 60 min. Semi-quantitative analysis using maximum Standard-
ized Uptake Values (SUVmax) was performed. Results: The larg-
est, increased uptake was observed in the lesions of chest wall 
and gluteal muscles (SUVmax= 7). By studying SUV max values 
and bibliographic data, the above hypermetabolic lesions were 
consistence with MPNSTs. A surgical resection was performed 
and histologic evaluation confirmed the malignant nature of 
the lesions. A biopsy was also made in other borderline lesions 
with SUVmax=3,8-4,1 which correspond to benign neurofibro-
mas. Conclusion: The presented pediatric case highlights the 
usefulness of 18F FDG PET/CT as a non-invasive method for the 
distinction of benign neurofibroma from MPNST in NF1, espe-
cially in patients with extensive disease. 18F-FDG PET/CT guided 
successfully surgical management and clinical planning.

EP-09 e-Poster Area

Thyroid: Treatment of Benign Thyroid Diseases

EP-0147
Influence of different glucocorticoids on intra-therapeutic 
effective halflife of radioiodine-131 in patients suffering 
from Graves’ disease
J. Halstenberg, W. T. Kranert, B. Bockisch, A. Mayer, A. Sabet, 
F. Grünwald, C. Happel; University Medical Center, Frankfurt, 
GERMANY.

Aim: In 2010 Hautzel et.al. identified the glucocorticoid pred-
nisolon (P) to significantly decrease intra-therapeutic intra-thy-
reoidal effective halflife (EHL) of radioiodine-131 during radio-
iodine-therapy (RIT) of patients suffering from Graves’ disease 
(GD) (1). The authors administered P to prevent the develop-
ment of Graves’ ophthalmopathy (GO) or an exacerbation of 
a pre-existing GO, which is in line with relevant international 
guidelines. However, P is known for a certain mineralocorticoid 
effect that plays a role in regulating the fluid and electrolyte bal-
ance and could therefore mediate an abbreviated EHL, causing 
a significant reduction of radiation dose in the target tissue. A 
possible way out of this dilemma is to replace P by methylpred-
nisolone (MP) whose mineralocorticoid effect is lower. Aim of 
this study was therefore to evaluate the influence of MP on EHL 
during RIT of patients with GD. Material and Methods: In this 
retrospective analysis 211 patients with GD who underwent 
RIT without additional thyreostatic medication were examined. 
Pre-therapeutic EHL was determined without MP in a radioio-
dine-131 uptake test with two measured values. Patients were 
then subdivided into two groups. Group A: patients without 
GO who did not receive MP (n=176). Group B: patients who 

received MP according to a fixed scheme starting one day pri-
or to RIT due to pre-existing GO (n=35). Intra-therapeutic EHL 
was determined by measurement of the remaining intra-thyroi-
dal activity twice a day during hospitalization and statistically 
compared to the corresponding pre-therapeutic EHL among 
the subgroups. Results: The median pre- and post-therapeutic 
EHL were 5.85d and 5.69d respectively in group A resulting in 
a median ratio of 0.98 (0.32-1.91). In group B the median pre- 
and post-therapeutic EHL were 5.56d and 5.96d respectively, 
resulting in a median ratio of 0.99 (0.41-1.58). A comparison 
using Wilcoxon-Mann-Whitney-test failed to show significant 
difference (p=0.79) between the subgroups. In contrast, Hautzel 
et. al.(1) revealed significant effects of P on EHL (p=0.046) in 125 
patients receiving P and 190 patients without any glucocorti-
coid medication. Conclusion: The present study suggests that 
MP does not affect EHL of 131I significantly. Therefore, MP should 
be preferred for patients without antithyroid medication under-
going glucocorticoid therapy, for its mineralocorticoid effect 
is lower compared to P. The choice of MP instead of P should 
be considered in relevant international guidelines. References: 
1. Hautzel H et al. Qualitative and Quantitative Impact of Pro-
tective Glucocorticoid-Therapy on the Effective 131I Half-Life in 
RIT for Graves’Disease. The Journal of Nuclear Medicine 2010; 51; 
1917-1922.

EP-0148
Radiation induced stunning in patients suffering 
from benign thyroid diseases due to pre-therapeutic 
radioiodine-131 uptake test
C. Happel1, W. T. Kranert1, F. Grünwald1, K. Herrmann2; 1University 
Medical Center, Frankfurt, GERMANY, 2University Medical Center, 
Essen, GERMANY.

Aim: Existence and cause of 131I thyroid-stunning (TS) are contro-
versially discussed for decades but the fundamental physiology 
of this phenomenon is still not solved. As possible explanation 
the ß--radiation is identified. Numerous studies describe TS in 
malignant thyroid diseases, but there are only few publications 
concerning TS in benign thyroid diseases (BTD) in fractionated 
administrations of therapeutic 131I and no studies evaluating pos-
sible TS in BTD caused by 131I administered in the pre-therapeu-
tically performed radioiodine-131 test (RIUT). In this study the 
influence of this radiation dose on intra-therapeutic thyroidal 
131I-uptake is evaluated. Methods: A retrospective monocentric 
analysis of 3,425 patients suffering from BTD who were treated 
with 131I was performed. Exclusion criteria were any thyreostatic 
medication, pre- and/or intra-therapeutic calculated effective 
half-life (EHL) beyond 8d and 24h-RIUT with an estimated EHL. 
Finally a total of 914 patients were included and subdivided into 
disease specific groups. Pre-therapeutic applied radiation dose 
[Gy] due to RIUT was calculated retrospectively for all patients 
using the Marinelli equation. Intra-therapeutic biokinetics of 
131I was individually calculated for each patient. The variation 
of pre- to intra-therapeutic maximum radioiodine-131 uptake 
(MRU) dependent on pre-therapeutic radiation dose [Gy] was 
evaluated by means of statistical methods. To evaluate potential 
TS caused by the pre-therapeutic administered radiation dose 
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[Gy], the intra-therapeutic MRU of each patient was related to 
the corresponding pre-therapeutic calculated MRU. Results: 
Pre-therapeutic calculated MRU ranged from 0.10 to 0.82 (me-
dian: 0.35) and intra-therapeutic MRU ranged from 0.10 to 0.74 
(median: 0.33). Averaged over the whole collective intra-ther-
apeutic MRU decreased significantly (p<0.05) depending on 
pre-therapeutic administered radiation dose (2.3% per Gray). 
In a subgroup evaluation a radiation dose dependent TS reach-
ing from 1.2% per Gray (focal functional autonomy; n=327) to 
21% per Gray (goiter; n=135) could be demonstrated. Only the 
patients suffering from multifocal functional autonomy (MFA) 
(n=178; p=0.013) and goiter (p=0.00072) showed a significant 
TS whereas the patients suffering from Graves’ disease (n=160; 
p=0.22), focal functional autonomy (p=0.16) and disseminated 
autonomy (n=114; p=0.18) did not. A multivariate analysis did 
not show any significant correlation between TS and sex, age, 
thyroid target volume or administered activity [MBq]. Conclu-
sion: The presented data indicate a significant dependence of 
TS upon pre-therapeutic administered target dose [Gy] in pa-
tients suffering from goiter and MFA. To achieve the desired 
intra-therapeutic radiation dose [Gy] to the thyroid, the ther-
apeutic activity of 131I for these indications should be adapted 
depending on pre-therapeutic applied radiation dose [Gy].

EP-10 e-Poster Area

Neuroimaging: Neuro-Oncology

EP-0149
18F-Fluorocholine PET/CT in the assessment of post-
operative residual tumour in high-grade gliomas: a 
comparisn with 5-aminolevulinic acid and post-operative 
MRI
G. A. Jimenez Londoño1, A. M. Garcia Vicente1, E. Casillas Sagrado1, 
F. J. Pena Pardo1, M. J. Rodríguez Muñoz2, M. Villena Martín3, 
M. Calvo García2, J. M. Borras Moreno3, M. P. Talavera Rubio1, 
E. Noriega Alvarez1, A. M. Soriano Castrejón1; 1Department of 
Nuclear Medicine. Hospital General Universitario de Ciudad Real, 
Ciudad Real, SPAIN, 2Department of Radiology. Hospital General 
Universitario de Ciudad Real, Ciudad Real, SPAIN, 3Department 
of Neurosurgery. Hospital General Universitario de Ciudad Real, 
Ciudad Real, SPAIN.

Objective: To determine the concordance between post-oper-
ative 18F-Fluorocholine positron emission tomography (PETCho-
line), 5-Aminolevulinic Acid (5-ALA) and post-operative magnet-
ic resonance imaging (MRI) in the assessment of post-operative 
residual tumour in high-grade gliomas (HGG) and to compare 
their diagnostic accuracy. Methods: Patients diagnosed with 
HGG were prospectively enrolled in the FuMeGA (Functional 
and Metabolic Glioma Analysis)study. All the subjects under-
went tumour surgery. Pre and post-operative PETCholineand 
MRI were performed in all patients. 5-ALA-induced fluorescence 
was used for intra-operative assessment of post-operative resid-
ual tumour and the presence of fluorescent tissue at the end of 
the resection was defined as positive 5-ALA. In post-operative 

studies, a moderate/intense PETCholineuptake in the primary 
tumour region was considered positive for residual tumour. A 
MRI was considered as positive if there were findings consistent 
with residual tumour, specially, in contrast-enhanced T1-weight-
ed images. Additionally, a combined evaluation of post-opera-
tive PETCholine and MRI was performed, considering a positive 
assessment when any of them was positive. The kappa index (k) 
was used to measure concordance between for 5-ALA, PETCho-
line and MRI. The presence of residual tumour was based on a 
close clinical-radiological follow-up within 8 months after sur-
gery and the diagnostic performance [sensitivity (Se), specificity 
(Sp), positive predictive value (PPV), negative predictive value 
(NPV) and accuracy (Ac)] was calculated for each technique. 
Results: Twenty-two studies of 18 patients with HGG were as-
sessed. There was a weak agreement of 5-ALA with PETCholine 
(k=0.2) and with MRI (k=0.3). Post-operative PETCholine and MRI 
also had a weak agreement (k=0.1).Residual tumour was con-
firmed in 14 cases. The Se, Sp, PPV, NPV and Ac were 36%, 100%, 
100%, 25% and 47% for 5-ALA; 79%, 67%, 92%, 40% and 76% for 
PETCholine and 57%, 100%, 100%, 33% and 64% for MRI, respec-
tively. The combined assessment of post-operative PETCholine 
and MRI showed: Se=93%, Sp=67%, PPV=93%, NPV=67% and 
Ac= 88%. Conclusion: There was a weak agreement between 
5-ALA, post-operative PETCholine and MRI for the assessment 
of residual tumour. However, PETCholine had a better accuracy 
in the appropriate evaluation of residual tumour, although the 
combined assessment with MRI improves its value. The perfor-
mance of PETCholine was particularly helpful in cases of nega-
tive MRI.

EP-0150
Clinical Impact of Simultaneous 18F-FDOPA PET/MRI 
Imaging on Brain Tumour Management: a Pilot Study
N. Louarn1, P. Kauv1, L. Aupin1, N. Benoist1, C. Botella2, J. Israel1, N. 
Latouche1, S. Hamel1, A. Luciani1, D. Bresson2, J. Hodel1, E. Itti1; 
1SyMPTOm PET/MRI platform, Henri Mondor Hospital, Creteil, 
FRANCE, 2Department of Neurosurgery, Henri Mondor Hospital, 
Creteil, FRANCE.

Purpose: Brain tumour imaging relies mostly on MRI, which 
sometimes may be inconclusive. We sought to evaluate the 
contribution of simultaneous 18F-DOPA PET/MRI imaging for 
diagnosis and treatment management of primary glial cell and 
metastatic brain tumours. Methods: We enrolled 16 consec-
utive patients from January to April 2018 with suspected or 
confirmed brain tumours. Each patient underwent simultane-
ous 18F-DOPA PET and 3-Tesla brain MRI on a Biograph mMR 
(Siemens, Erlangen, Germany), with acquisition starting ex-
actly 10 min after injection of 2 MBq/kg 18F-DOPA, including a 
15-min emission step and the following MRI sequences: axial 
T1-weighted, 3D FLAIR T2-weighted, 1H magnetic resonance 
spectroscopy (1H-MRS), dynamic susceptibility contrast, perfu-
sion and 3D Gd T1 SE-weighted sequences). Image interpreta-
tion was based on a joint analysis by both a nuclear physician 
and a neuroradiologist, using SUVmax, tumour/striatum (con-
tralateral) ratio, FLAIR hypersignal, Gd contrast enhancement, 
rCBV and 1H-MRS. Gold standard for the evaluation of PET/
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MRI results was pathology examination whenever surgery 
was indicated or follow-up in the other cases. Clinical impact 
on patient management was then assessed by the multidisci-
plinary committee. Results: Out of 16 patients, PET/MRI results 
yielded 10 relevant changes on patient management (62,5%), 
including 3 diagnosis changes (18,8%) and 7 treatment chang-
es (43,8%) compared with MRI only. Diagnosis changes (group 
A) consisted of lesion upgrading or identification of new brain 
localizations; treatment changes (group B) consisted of sup-
plementary radiation therapy, modification of the resection 
margins, or treatment interruption; in the remaining patients 
(group C), no clinical impact of PET/MRI was noted. SUVmax 
averaged 6.1±2.0 in groups A+B patients vs. 5.1±1.7 in group 
C. T/S ratio averaged 2.1±0.7 vs. 1.5±0.4, respectively. rCBV re-
vealed hyperperfusion in 5 patients and hypo/undetermined 
perfusion in 5 patients in groups A+B vs. 4 hyperperfusions and 
2 hypo/undetermined perfusions in group C. Conclusion: This 
preliminary study shows a major clinical impact of simultane-
ous18F-DOPA PET/MRI imaging in glial cell and metastatic brain 
tumours on patient management (62.5%) compared with MRI 
only, procured by the synergistic work of nuclear physicians 
and neuroradiologists, in a one-shot examination.

EP-0151
TSPO expression and amino acid uptake in patients with 
high-grade glioma - a double tracer study comparing 18F-
GE-180 and dynamic 18F-FET PET
M. Unterrainer1, D. F. Fleischmann1, C. Diekmann1, L. Vomacka1, F. 
Vettermann1, S. Lindner1, M. Brendel1, V. Wenter1, B. Ertl-Wagner1, 
J. Herms1, C. H. Wetzel2, R. Rupprecht2, J. C. Tonn1, C. Belka1, 
P. Bartenstein1, M. Niyazi1, N. L. Albert1; 1Ludwig-Maximilian-
University Munich, München, GERMANY, 2University of Regensburg, 
Regensburg, GERMANY.

Background: PET using amino acid tracers such as 18F-FET rep-
resents a valuable tool for glioma imaging. Besides, PET target-
ing the 18-kDa mitochondrial translocator-protein (TSPO) is of 
high interest for high-grade glioma (HGG) imaging due to its 
upregulation in HGG cells. 18F-GE-180, a novel third-generation 
TSPO-ligand, has shown a high target-to-background contrast 
in HGG. We therefore intra-individually compared its uptake 
characteristics to dynamic 18F-FET PET and contrast-enhanced 
MRI in patients with HGG. Methods: 20 patients with HGG (9 
IDH-wildtype, 11 IDH-mutant) at initial diagnosis (n=8) or recur-
rence (n=12) underwent 18F-GE-180 PET, dynamic 18F-FET PET, 
contrast-enhanced MRI of the brain, and TSPO-polymorphism 
analysis. The maximal tumor-to-background ratios (TBRmax) and 
biological tumor volumes (BTV; SUV threshold: background-ac-
tivity x 1.8) were evaluated in the 60-80 min (18F-GE-180) and 
20-40 min p.i. (18F-FET) summation images. Dynamic 18F-FET 
PET analysis included the evaluation of minimal time-to-peak 
(TTPmin). In MRI, the contrast-enhancing tumor volume was 
assessed (VOLCE). Volumes were spatially correlated using 
Sørensen-Dice-coefficient. Results: Overall, median TBRmax was 
slightly higher in 18F-GE-180 PET (4.58 (2.32-8.95) vs. 3.89 (1.56-
7.15); p=0.062) compared to 18F-FET PET. Median TBRmax in 18F-
GE-180 PET was significantly higher compared to 18F-FET PET in 

the subgroup of IDH-wildtype gliomas (5.44 (2.56-8.95) vs. 4.06 
(1.56-4.49); p=0.008); no difference was observed in in IDH-mu-
tant gliomas (p>0.05 each), whereas all 5/20 patients with higher 
TBRmax in 18F-FET PET compared to 18F-GE-180 PET were IDH-mu-
tant gliomas. No parameter in 18F-GE-180 PET correlated with 
TTPmin (p>0.05 each). Median BTVGE180 (32.1 ml (0.4-236.0 ml)) 
tended to be higher than BTVFET (19.3 ml (0.7-150.2 ml), p=0.062) 
leading to a moderate spatial overlap of 0.55 (0.07-0.85) only. In 
MRI, median VOLCE (9.7 ml (0.1-72.5 ml)) was significantly smaller 
than both BTVFET and BTVGE180 (p<0.001 each), leading to a lim-
ited spatial correlation of VOLCE with BTVGE180 (0.29 (0.01-0.48)) 
and BTVFET (0.38 (0.01-0.68)). TSPO-polymorphism analysis re-
vealed 12 high-, 5 medium- and 3 low-affinity-binder; no pa-
rameter in 18F-GE-180 PET showed a significant dependency on 
the binding affinity status (p>0.05 each), as extraordinarily high 
uptake was even observed in LAB. Conclusion: PET with 18F-GE-
180 and 18F-FET provides highly differing imaging information 
in HGG dependent on the IDH-mutational status, as diverging 
spatial overlap and extensive exceedance of contrast-enhance-
ment in MRI was observed. Combined imaging of TSPO-expres-
sion and dynamic amino acid uptake might reveal new insights 
regarding non-invasive characterization of tumor heterogeneity 
and might influence treatment planning.

EP-0152
The Use of a New Radiopharmaceutical Based on a 
Technetium-99m Labeled Glucose Derivative for 
Visualization of Brain Tumors.
R. Zelchan1, A. Medvedeva1, I. Sinilkin1, O. Bragina1, V. Chernov1, 
E. Tagirova2, A. Rogov2, E. Stasyuk2, V. Skuridin2; 1Tomsk National 
Research Medical Center of the Russian Academy of Sciences, 
Tomsk, RUSSIAN FEDERATION, 2National Research Tomsk 
Polytechnic University, Tomsk, RUSSIAN FEDERATION.

Purpose: to study the possibility of using a new radiopharma-
ceutical based on technetium-99m labeled 1-thio-D-glucose 
to visualize brain tumors. Subjects and Method: 8 patients 
with a diagnosis of a malignant brain tumor (glioblastoma), 
who underwent SPECT with the radiopharmaceutical “99mTc-
1-thio-D-glucose”, were included in the study. SPECT was per-
formed 240 minutes after intravenous injection of 500 MBq of 
«99mTc-1-thio-D-glucose» into a qubital vein. In addition, the 
tumor / background index was calculated. Results: The size of 
the tumor in all patients was more than 1 cm according to MRI. 
A high-intensity accumulation of “99mTc-1-thio-D-glucose” in 
the projection of the brain tumor was noted in all the patients 
examined. At the same time, the physiological accumulation 
of the radiopharmaceutical in the projection of the soft tissues 
of the aponeurotic helmet, the muscles of the head and neck, 
salivary glands was visualized. Mean values of the tumor / back-
ground score in this group of patients were 7.46 ± 0.8. Conclu-
sion: A pilot study demonstrated that the radiopharmaceutical 
“99mTc-1-thio-D-glucose” is promising for imaging malignant 
brain tumors. In addition, it should be noted that “99mTc-1-thio-
D-glucose” does not accumulate in intact brain tissue. This fea-
ture of the pharmacokinetics “99mTc-1-thio-D-glucose” allows 
obtaining more contrast scintigraphic images.
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EP-0153
Static and Dynamic 18F-FDOPA PET for the Characterization 
of Gliomas defined by IDH and 1p/19q status
T. Zaragori1, M. Ginet1, G. Gauchotte2, L. Taillandier3,4, M. 
Blonski3,4, R. Grignon1, V. Roch1, P. Marie1,5, L. Imbert1,6, A. Verger1,6; 
1Department of Nuclear Medicine & Nancyclotep Imaging 
plateform, CHRU Nancy, Lorraine University, Nancy, FRANCE, 
2Department of Pathology, CHU-Nancy, INSERM, Nancy, FRANCE, 
3Department of Neuro-Oncology, CHU-Nancy, Nancy, FRANCE, 
4Centre de Recherche en Automatique de Nancy CRAN, Université 
de Lorraine, Nancy, FRANCE, 5INSERM U1116, Lorraine University, 
Nancy, FRANCE, 6IADI, INSERM U1254, Lorraine University, Nancy, 
FRANCE.

Purpose: The molecular features isocitrate dehydrogenase 
(IDH) mutation and 1p/19q co-deletion, which have major 
importance in gliomas typing and prognosis, have been inte-
grated in the World Health Organization (WHO) classification in 
2016. The aim of this study was to assess the diagnostic perfor-
mance of the 18F-FDOPA PET using static and dynamic parame-
ters in newly-diagnosed gliomas according to this new classifi-
cation. Subjects & Methods: Eighty-nine patients with newly 
diagnosed and untreated gliomas with a 18F-FDOPA PET scan 
prior to evaluation of tumor tissue according to the 2016 WHO 
classification were identified retrospectively. Among them, 58 
patients had available dynamic data. Mean and maximum tu-
mor-to-brain ratios (TBRmean/max) of 18F-FDOPA uptake and Met-
abolic Tumor Volume (MTV) were calculated on static images. 
Time-to-peak (TTP) values and the slope were extracted from 
the dynamic data. Results: Twenty-six (29 %) astrocytomas (IDH 
mutated), 20 (22 %) astrocytomas (IDH wild type), 21 (24 %) oli-
godendrogliomas (IDH mutated and 1p/19q co-deleted), 16 (18 
%) glioblastomas (IDH wild type) and 6 (7 %) glioblastomas (IDH 
mutated) were identified. TBRmean, TBRmax and MTV discriminated 
between IDH mutated astrocytomas or IDH wild type astrocyto-
mas and IDH wild type glioblastomas (p<0.03), with respectively 
TBRmax (cut-off 2.15; sensitivity, 94 %; specificity, 69 %; accuracy, 
79%) and MTV (cut-off 18 ml; sensitivity, 94 %; specificity, 75 
%; accuracy, 83%) showing the best diagnostic performances. 
None of the parameters discriminated between oligodendro-
gliomas and glioblastomas or astrocytomas. Furthermore, both 
TTP and slope discriminated between IDH mutated and IDH 
wild type gliomas (p<0,05) with the slope appearing to be the 
best parameter (cut-off -0.12; sensitivity, 62%; specificity, 71%; 
accuracy, 66%). Conclusion: Taken together, static and dynamic 
18F-FDOPA PET parameters could provide useful information for 
non-invasive staging of gliomas. Static 18F-FDOPA PET parame-
ters may allow discriminating astrocytomas from IDH wild type 
glioblastomas. Dynamic parameters are helpful to discriminate 
between IDH mutated and IDH wild type gliomas. Key words: 
FDOPA PET; glioma; IDH mutation; 1p/19q co-deletion

EP-0154
18F-DOPA PET in brain tumors: which impact on 
Multidisciplinary Brain Tumor Board decisions ?
O. Humbert1, V. Bourg2, L. Mondot2, J. Gal3, P. Bondiau1, D. 
Fontaine2, E. Saada-Bouzid1, M. Paquet1, F. Almeyrac2, F. 

Vandenbos2, J. Darcourt1; 1Centre Antoine Lacassagne, Nice, 
FRANCE, 2Pasteur 2 University hospital, Nice, FRANCE, 3Centre 
Antoine Lacassagne, NICE, FRANCE.

This study aimed to assess the therapeutic impact and diag-
nostic accuracy of 18F-DOPA PET/CT in patients with high-
grade glioma or brain metastases. Methods: Patients with 
histologically proven grade III or IV glioma or brain metastases 
were prospectively included in this monocentric clinical trial 
(IMOTEP). Patients either had a clinical suspicion of relapse or 
an indication of assessment of treatment response. Multimo-
dality brain MRI and 18F-DOPA PET were performed. Patients’ 
data were discussed during a Multidisciplinary Neuro-oncol-
ogy Tumor Board (MNTB) meeting. Firstly, the discussion was 
based on clinical and MRI data. A first diagnosis and treatment 
plan were proposed. Secondly, a new discussion was conduct-
ed based on the overall imaging results, including 18F-DOPA 
PET. A second diagnosis and therapeutic plan were proposed. 
A retrospective and definitive diagnosis was obtained after 3 
months of follow-up and considered as the reference standard. 
Results: 106 patients’ cases were prospectively investigated by 
the MNTB. In patients with a suspicion of recurrence (N=53), 
the addition of 18F-DOPA PET data changed the diagnosis and 
treatment plan in 30.2% (16/53) and 22.5% (12/53) respective-
ly. In patients with an indication of tumor response assessment 
(N=53), 18F-DOPA PET data had a lower impact with only 5.7% 
(3/53) of diagnostic changes and 3.8% (2/53) of therapeutic 
plan changes. The definitive reference diagnosis was available in 
98/106 patients. For patients with tumor recurrence suspicion, 
the adjunction of 18F-DOPA PET increased the Younden’s index 
from 0.46 to 0.58, reflecting an increase in diagnostic accuracy. 
This was mainly due to a high increase of the Negative Predic-
tive Value from 61.5% to 100%. Conclusion: 18F-DOPA PET has 
a significant impact on the management of patients with a sus-
picion of brain tumor recurrence but a low impact when used to 
evaluate the brain tumor response to treatment.

EP-0155
Ascertaining F18 positron-emission tomography skill 
in glioma classification pursuant to the revised WHO 
classification 2016
M. M. Weber1, S. Kebir2, L. Lazaridis2, C. Deuschl3, A. Stoppek4, T. 
Schmidt2, J. Böhm5, M. Christoph3, B. Scheffler6, K. Keyvani7, U. 
Sure8, C. Kleinschnitz2, D. Pierscanek8, M. Glas2, K. Herrmann9; 
1Universitätsklinikum Essen, Essen, GERMANY, 2Division of Clinical 
Neurooncology, Department of Neurology, University Hospital 
Essen, University Duisburg-Essen, Essen, GERMANY, 3Department 
of Neuroradiology; University Duisburg-Essen, Essen, GERMANY, 
4Division of Clinical Neurooncology, Department of Neurology, 
University Hospital Essen, University Duisburg-Essen, Essen, 
Germany, Essen, GERMANY, 5Division of Clinical Neurooncology, 
Department of Neurology, University Hospital Essen, University 
Duisburg-Essen, Essen, Germany., Essen, GERMANY, 6DKFZ-Division 
Translational Neurooncology at the West German Cancer Center 
(WTZ), University Hospital Essen, University Duisburg-Essen, Essen, 
GERMANY, 7Department of Neuropathology, University Hospital 
Essen, University Duisburg-Essen, Essen, Germany, Essen, GERMANY, 



S355 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

8Department of Neurosurgery, University Hospital Essen, University 
Duisburg-Essen, Essen, GERMANY, 9Department of Nuclear 
Medicine; University Hospital Essen, University Duisburg-Essen, 
Essen, Germany, Essen, GERMANY.

Purpose: For the past years histopathological assessment of 
gliomas was mainly based on morphological features. This has 
changed fundamentally with the revision of the World Health 
Organization (WHO) classification from 2016. In light of previ-
ous trials underscoring the value of molecular markers such as 
isocitrate dehydrogenase (IDH) mutation and 1p19q-codeletion 
with reference to clinical outcome, classification of gliomas has 
shifted from a morphology-based to a molecular markers-based 
one. In this pilot study, we analyzed the potential of F18-FET with 
respect to non-invasive subtyping of glioma as per the revised 
WHO classification. Methods: Patients with lesions suspicious 
for glioma underwent FET-PET prior to surgery. Patients were 
then grouped according to histopathological diagnosis as fol-
lows: glioblastoma (GBM), IDH-wildtype grade II/III (GII/III-IDHwt) 
glioma, IDH-mutant grade II/III (GII/III-IDHmut1p19qnc) glioma and 
IDH-mutant 1p19q-codeleted (GII/III-IDHmut1p19qcod) glioma. 
Maximum tumor-to-brain ratio (TBRmax) and mean tumor-to-
brain ratio (TBRmean) of FET uptake were calculated and com-
pared among subgroups. Results: 27 patients met the inclu-
sion criteria for this retrospective pilot study. Of these, 9 were 
later diagnosed with GBM, 7 with GII/III-IDHwt glioma, 5 with GII/
III-IDHmut1p19qnc glioma and 6 with GII/III-IDHmut1p19qcod glio-
ma. TBR values were highest in the GBM group (mean TBRmax 
2.97, mean TBRmean 3.26) and slightly lower within the group of 
GII/III-IDHwt glioma. As expected, significantly lower TBR values 
were observed in the GII/III-IDHmut1p19qnc glioma group (mean 
TBRmax 1.67 mean TBR mean 1.87), while GII/III-IDHmut1p19qcod 

showed relatively high TBR values (mean TBRmax 2.31 mean 
TBRmean 2.65). Statistically significant results were obtained 
when comparing GBM and GII/III-IDHmut1p19qnc glioma. Con-
clusions: Interestingly, GII/III-IDHmut1p19qcod gliomas, which 
are associated with the best prognosis among the previously 
defined glioma subgroups, demonstrated a relatively high FET 
uptake. The upshot of all this is that in patients with high TBR 
values, a differentiation between GBM and GII/III-IDHmut1p19qcod 

gliomas appears not feasible via FET-PET alone establishing the 
requirement for alternative tools for non-invasive glioma sub-
typing.

EP-0156
Prognostic role of pre-treatment 18F-FDG PET/CT in 
primary brain lymphoma
D. Albano, M. Bertoli, M. Bonacina, R. Durmo, E. Cerudelli, M. 
Gazzilli, F. Dondi, A. Mazzoletti, F. Bertagna, R. Giubbini; Spedali 
Civili Brescia, Brescia, ITALY.

Purpose: primary brain lymphoma is an aggressive extranodal 
non-Hodgkin lymphoma confined to the central nervous system 
at diagnosis and its prognosis is relatively poor. Many possible 
prognostic factors for outcome are investigated with controver-
sial results. The role of 18fluorine-fluorodeoxyglucose positron 
emission tomography/computed tomography (18F-FDG-PET/

CT) in this field is not well understood. Our aim was to study 
the metabolic behavior of brain lymphoma at 18F-FDG-PET/CT 
and the prognostic impact of qualitative and semiquantitative 
PET/CT parameters. Subjects and Methods: between 2006 
and 2018 fifty two patients (26 female, 26 male; average age: 61 
years) with histologically-confirmed diagnosis of brain lympho-
ma who underwent PET/CT for staging before any treatment 
were included. PET images were qualitatively and semi-quan-
titatively analyzed by measuring the maximum standardized 
uptake value body weight (SUVbw), lean body mass (SUVlbm), 
body surface area (SUVbsa), metabolic tumor volume (MTV), 
total lesion glycolysis (TLG) and compared with epidemiolog-
ical (age at diagnosis, gender) and morphological (max lesion 
diameter, number of lesions) characteristics. Progression-free 
survival (PFS) and overall survival (OS) were calculated using the 
Kaplan-Meier method. Qualitative and semiquantitative PET/CT 
features were correlated with OS and PFS. Results: thirty nine 
(75%) patients had positive 18F-FDG-PET/CT showing 18F-FDG 
uptake (average SUVbw of 18.2; SUVlbm of 13.9; SUVbsa of 5; 
MTV of 14.8; TLG of 153) at the corresponding cerebral lesion; 
the remaining 13 (15%) were not 18F-FDG-avid. Average max-
imum diameter of primary cerebral lymphoma was 18.2 mm. 
Single focal lesion was present in 40 patients, while multiple 
focal lesions were present in 12 patients. Overall survival at 1st 
year was 62%, and 55% at 2nd year; PFS was 64% at 1st year and 
48% at 2nd year. Relapse or progression of disease occurred in 
22 patients with an average time of 9.7 months; death occurred 
in 18 patients with an average of 7.9 months. After a median 
follow up of 24 months, there was no difference in PFS and OS 
between baseline PET/CT positive and negative PET/CT groups 
(p=0.759 and p=0.771 respectively). PFS and OS was significant-
ly shorter in patients with MTV>9.8 (p= 0.037 and p= 0.022 re-
spectively) and TLG>94 (p=0.045 and p=0.0430). No other epi-
demiological, morphological or metabolic PET/CT features were 
significantly associated with survival outcomes. Conclusions: 
18F-FDG avidity was noted in 75% confirming that brain lym-
phoma are usually lymphoma with 18F-FDG avidity. Metabolic 
tumour parameters (MTV and TLG) are useful in prognosis esti-
mation of primary brain lymphoma, being independently asso-
ciated with PFS and OS.

EP-0157
Differentiating dural metastases from meningioma in 
cancer patients : Role of 68Ga DOTANOC PET/CT
N. C. Purandare, A. Puranik, S. Shah, A. Agrawal, T. Gupta, A. 
Moiyadi, P. Shetty, E. Shridhar, V. Rangarajan; Tata Memorial Centre, 
Mumbai, INDIA.

Introduction: Metastases to the dura is not an uncommon 
occurrence in cancer patients. Radiological appearance of du-
ral metastases seen on CT/MR imaging is often similar to that 
of meningioma leading to a diagnostic dilemma. Differentiat-
ing between these two entities is crucial as the clinical course 
and management differs significantly. Since meningiomas are 
known to exhibit strong somatostatin receptor (SSTR) expres-
sion we decided to explore the use of 68Ga DOTA-NOC PET/
CT in differentiating them from dural metastases. Subjects 
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and Methods: Cancer patients with a dural based lesion seen 
on MRI/CT/FDG PET-CT considered equivocal for metasta-
ses or meningioma by a multidisciplinary team, who were re-
ferred for 68Ga DOTA-NOC PET/CT were included in the study. 
68Ga DOTA-NOC was synthesized in the hospital radiophar-
macy using a 68Ge/68Ga generator. 68Ga PET/CT was per-
formed 45-60 min after intravenous injection of 74-100 MBq 
of the radiotracer. Scan interpretation- Visual score (VS) was 
defined as stated below and assigned to each lesion, VS 1: in-
tensity of uptake < liver, VS 2: > liver < spleen, VS 3: > spleen 
SUVmax of the lesions was also noted. Final diagnosis was decid-
ed by histopathological confirmation whenever available.Stabil-
ity of the lesion on imaging follow-up (1 yr) was considered di-
agnostic of meningioma when histopathology was unavailable. 
Results: 35 patients (M:F- 21:14) with a median age of 51.5 yrs ( 
range 35-71 yrs) were included. Lung and breast were the two 
most common sites of primary malignancy. Meningioma was 
considered as the final diagnosis in 26 patients (7-histopatho-
logical confirmation, 19- stability on radiological follow up), me-
tastases in 6 patients(4-histopatholoical correlation). There was 
1 patient each of pseudotumor, abscess and hemangioblasto-
ma. Meningiomas showed intense tracer uptake in 25 patients 
(VS-3, > spleen). 1 patient of atypical meningioma showed less-
er uptake, VS-2 (>liver < spleen). None of the metastatic lesions 
showed intense uptake (VS-1,2). Hemangioblastoma was the 
only non- meningiomatous lesion showing intense (VS-3) tracer 
uptake. Meningiomas showed a significantly higher median SU-
Vmax value compared to metastases (21.1 Vs 4.9) Conclusion: 
Meningiomas show high SSTR expression (VS>3) compared to 
metastases (majority VS-1). For dural based lesions in cancer 
patients strong 68Ga DOTA PET/CT positivity (VS-3) suggests 
the diagnosis of meningioma. These patients can be observed 
(without biopsy) with greater assurance if asymptomatic. Lim-
itation- Atypical/anaplastic meningiomas can show lower SSTR 
expression (VS<3) and dural metastases from neuroendocrine 
primary can potentially show high SSTR expression (VS-3)

EP-0158
Role Of 18F-DOPA PET/MRI In Glioma
F. Fraioli1, V. Militano1, A. Shankar2, V. Ferrazzoli3, H. Hyare4, J. 
Bomanji1; 1University College of London Hospital Foundation 
Trust - Institute of Nuclear Medicine, London, UNITED KINGDOM, 
2University College of London Hospital foundation trust - 
Paediatric Oncology, London, UNITED KINGDOM, 3Department 
of Biomedicine and Prevention - University of Tor Vergata, Rome, 
ITALY, 4University College of London Hospital Foundation Trust - 
Imaging Department, London, UNITED KINGDOM.

Background:To characterize tumours in baseline scans and to 
evaluate active disease in post treatment patients and com-
pare and evaluate differences of metabolic uptake and MRI 
signal characteristics on cross sectional imaging and perfu-
sion weighted imaging, based on a voxel based assessment,in 
18F-DOPA PET/MRI in children and adolescents patients with 
gliomas.Patients and Methods:23 brain 18F-FDOPA PET/MRI 
studies (19 patients) were analysed for staging or follow up of 
brain tumours.Diagnosis of tumour was confirmed histologi-

cally by surgical resection/biopsy. Gold standard was consid-
ered biopsy when possible or imaging at follow up.Static PET 
acquisitions were post-reconstructed between the 10th and 
15th minute after injection of 18F-FDOPA.Quantitative PET pa-
rameters (SUVmax, SUVmean, tumor/striatum ratio (T/S), and 
tumour/normal brain ratio (T/N) and MRI features (maximal 
diameters, tumour enhancement,presence of necrosis, cere-
bral perfusion [CBV, CBF]) were recorded.Volume of tumour 
was assessed based on areas of maximal visual uptake on PET 
or enhancement/signal change in the tumour on MRI.Separate 
ROIs of the specific features (enhancing,non enhancing and ne-
crotic part) of the tumours and of the normal appearing white 
matter (NAWM) were drawn on MRI.Within these ROIs, SUVmax 
were recorded.The confidence factor i.e. the presence of viable 
tumour was assessed by both modalities on a 5 point scale.Re-
sults:Tumour lesional size varied between 15.8 mm and 62.2 
mm.Thirteen lesions (56%) demonstrated contrast enhance-
ment and 5 showed necrotic core/component.The median SUV 
max was 3.1 for LGG and 3 for HGG.While a significant correla-
tion was noted between CBF and CBV for all types of glioma 
(p<0.01),there was no correlation between SUVmax and perfu-
sion parameters.F-DOPAvol showed a median of 10363 cc for 
HGG and 5400 cc for LGG.MRIvol showed a median of 5992 cc 
for HGG and 4772 cc for LGG.The histogram analysis of the SUV-
max within the specific features of the tumour showed that PET 
distinguished the enhancing and non-enhancing components 
from necrosis and NAWM,and demonstrated active disease in 
non-enhancing regions.In seventeen patients where there was 
concordance on both imaging modalities,the findings were cat-
egorised as definite presence of active disease.In two discordant 
cases, MRI was superior in identifying the presence of active dis-
ease as this was confirmed histologically.In both patients,the tu-
mours had no gadolinium contrast enhancement. Conclusion: 
This study presents the first simultaneous comparison of a voxel 
based analysis of F-DOPA and MRI in glioma patients.The mis-
match between F-DOPA and MRI parameters indirectly confirms 
the hypothesis of different biological parameters identified by 
F-Dopa, conventional MRI and perfusion.

EP-0159
Comparison study of 11C-methionine PET/CT, 11C-acetate 
PET/CT, and contrast enhancement on MRI for grading and 
prognostication in gliomas.
D. Kim, S. Lee, J. Chang, M. Yun; Yonsei University College of 
Medicine, Seoul, KOREA, REPUBLIC OF.

Purpose: This retrospective study aimed to assess the roles 
of 11C-methionine PET/CT (11C-MET PET), 11C-acetate PET/CT 
(11C-ACE PET), and contrast-enhanced MRI for grading and pre-
dicting prognosis in patients with cerebral gliomas. Methods: 
Eighty patients (45 men, 35 women; aged 26-80 years; medi-
an age, 48 years) with glioma (Grade II, n=32; Grade III, n=16; 
Grade IV, n=32) underwent 11F-FDG PET, 11C-MET PET, and MRI 
at staging. The ratio of the maximal standardized uptake value 
(SUV) of a glioma to the mean SUV of the contralateral cortex 
(G/C) on 11C-MET PET (11C-MET G/C) and 11C-ACE PET (11C-ACE 
G/C) was calculated. The presence of contrast enhancement 
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(CE) was assessed on MRI. ROC analysis and Student T-test for 
grading and Cox proportional hazards model and classification 
and regression tree (CART) models for overall survival (OS) were 
performed. Results: 11C-MET G/C and 11C-ACE G/C were signifi-
cantly different between the Grade II, III, and IV groups (p<0.01, 
p,<0.01, respectively). In multivariate analysis, 11C-MET G/C and 
11C-MET G/C, and presence of CE on MRI were significant for OS. 
The CART modelling identified four risk groups for OS (group 
1: without CE and 11C-MET G/C ≤2.4 [HR=0], group 2: without 
CE and 11C-MET G/C >2.4 [HR=1], group 3: with CE and 11C-ACE 
G/C ≤2.27 [HR=0.8], group 4: with CE and 11C-ACE G/C >2.27 
[HR=2.14]. The median OS was as follows: 35.3 months (group 
1), 31.4 (group 2), 28.0 (group 3), and 13.5 (group 4) (group 1 
vs. group 2: p=0.003; group 1 vs. group 3: p=0.013; group 1 vs. 
group 4: p<0.001; group 2 vs. group 3: p=0.933; group 2 vs. 
group 4: p=0.012; group 3 vs. group 4: p=0.013). CE on MRI was 
the first node on the decision trees in our model. As a result, 
in gliomas without CE, patient with 11C-MET G/C >2.4 showed 
poor prognosis. In gliomas with CE, patients with 11C-ACE G/C 
>2.27 had poor prognosis. Conclusion: Both 11C-MET and 
11C-ACE uptake were significantly different between the Grade 
II, III, and IV gliomas. For the prediction of OS, 11C-MET PET pro-
vides further prognostic information in patients with gliomas 
without contrast enhancement on MRI whereas 11C-ACE PET is 
useful in prognostication in patients with gliomas with contrast 
enhancement on MRI.

EP-0160
Disease recurrence vs posttreatment changes: The 
diagnostic accuracy of O-(2-[18F]-fluoro-ethyl)-L-tyrosine 
PET imaging in treated glioblastoma
A. Bashir, S. M. Jacobsen, T. Urup, H. Broholm, K. Grunnet, S. Møller, 
O. M. Henriksen, V. A. Larsen, J. Skjøth-Rasmussen, H. S. Poulsen, I. 
Law; Rigshospitaltet, Copenhagen Ø, DENMARK.

Aim: Discrimination between recurrent glioblastoma (GBM) and 
posttreatment changes with magnetic resonance imaging (MRI) 
is challenging. The aim was to determine the diagnostic accu-
racy of supplementary static O-(2-[18F]-fluoro-ethyl)-L-tyrosine 
(FET) positron emission tomography (PET). Methods: In this ret-
rospective study, 137 consecutive patients that had undergone 
a total of 150 FET PET scans were selected to review. Inclusion 
criteria were 1) histologically verified glioblastoma World Health 
Organization (WHO) grade IV; 2) previous tumor resection or 
stereotactic biopsy followed by oncological treatment consist-
ing of first-line standard radiotherapy or radio-chemotherapy; 
3) unexplained stable, or increasing contrast enhancing lesions 
on T1, or non-contrast enhancing lesions on T2/FLAIR on MRI 
later than 6 months after radiotherapy, where the distinction 
between posttreatment changes and disease recurrence was 
uncertain; 4) a static 20-minute FET PET imaging performed 20 
min after tracer injection for supplementary assessment; 5) a 
reference standard consisting of histological evaluation follow-
ing tumor re-resection or stereotactic biopsy within 3 months 
after FET PET scan, or clinical and/or MRI follow-up. Calculation 
of maximum and mean tumor-to-background ratio (TBRmax,and 
TBRmean) and measurement of biological tumor volume (BTV) 

on FET PET scans fused to T1-weighted post-contrast MRI scans 
were performed blinded to the reference standard. Receiver 
operating characteristics (ROC) analysis was used to determine 
the optimal threshold of FET parameters. Results: One hundred 
twenty-six (84%) PET scans demonstrated relative FET uptake 
of varying intensity. Surgical intervention with pathology con-
firmation was performed following 88 (58.7%) PET scans, while 
62 (41.3%) PET scans were evaluated by clinical and/or MRI fol-
low-up, resulting in total 131 cases of recurrent glioblastoma 
and 19 of posttreatment changes. Median TBRmaxin patients with 
recurrent glioblastoma and posttreatment changes were 3.2 
and 1.7 (p = 0.016), median TBRmean was 2.0 and 1.6 (p = 0.010), 
while median BTV was not significantly different (p = 0.149). ROC 
analysis yielded thresholds of 2.0 for TBRmaxand 1.8 for TBRmeanfor 
differentiation (p < 0.0001) between recurrent glioblastoma and 
posttreatment changes with sensitivities, specificities and diag-
nostic accuracies of 95 %, 95 % and 96 % for TBRmax, and 89 %, 
89 % and 92 % for TBRmean, respectively. Conclusion: FET PET is 
a powerful noninvasive supplement to MRI for distinguishing 
recurrent GBM from posttreatment changes.

EP-0161
Preliminary results of activity-time curves analysis in PET/
CT 18F-Choline in treated cerebral tumors
P. Olivan-Sasot, P. Sopena-Novales, B. Martinez-Sanchis, I. Torres-
Espallardo, A. Yepes-Agudelo, M. Agudelo-Cifuentes, J. Bernal 
Vergara, P. Bello-Arques; Hospital Universitario La Fe de Valencia, 
Valencia, SPAIN.

Objective: To evaluate parameters of activity-time curves in PET 
/ CT 18F-Choline in treated brain tumors and compare them with 
the results of the biopsy. Material and Method: 17 studies of 
18F-Choline PET/CT were performed from September’16-De-
cember’17. Exploration reason: differential diagnosis between 
tumor recurrence and radionecrosis. Patients without biopsy 
were excluded after PET/CT. Technique: Dynamic brain study (30 
images, 1 minute / image) on PET/CT equipment (Philips Gemini 
TF). The acquisition started immediately before the radiophar-
maceutical injection (296-370 MBq). Time-activity curves were 
obtained by drawing VOIs on the study lesion (curve 1) and on 
choroidal plexus (curve 2). The analysis was morphology of the 
curves, the relationship between curves 1 and 2, and their cor-
relation with histological results. Results: A sample of 6 patients 
was obtained with an average age of 52.3 years (range 38-57). 
The initial diagnosis was of primary brain tumor in 4 patients and 
cerebral metastasis in 2 patients. The result of the biopsy was the 
presence of viable tumor in 4 patients and radionecrosis in 2 pa-
tients. Analysis of curves: The morphology and height of curve 
2 was similar in all patients. Curve 1 was similar in both height 
and morphology in 4 patients, exceeding in all cases the height 
of curve 1. 3 patients had a biopsy resulting in malignancy and 1 
patient resulting from radionecrosis. In the remaining 2 patients, 
the height of curve 1 was lower than that of curve 2. The biopsy 
was of malignancy in one patient and radionecrosis in the other. 
Conclusions: Although the sample is small, tumor recurrences 
showed a similar curve, so the analysis of activity-time curves 
seems promising for the differential diagnosis between radione-
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crosis and tumor recurrence in brain tumors. Choroidal plexus 
can be used as a reference area and quality control.
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EP-0162
Radiation induced dna damage in patients undergoing 
computed tomography, detection and quantification 
by gamma-h2ax foci measurements in peripheral blood 
lymphocytes
M. G. Gorenberg, O. Avitan, N. Eiza, M. Ziv, A. Shalata; Bnai Zion 
Medical Center, Haifa, ISRAEL.

Purpose: Double-stand breaks (DSB) are considered the most 
relevant radiation-induced damage to deoxyribonucleic acid 
(DNA). These DNA lesions are usually efficiently repaired, how-
ever, DSB misrepair can lead to chromosomal translocations and 
therefore initiate carcinogenesis. γ-H2AX immunofluorescence 
microscopy is a reliable and sensitive method for the quantifi-
cation of radiation induced DNA double-strand breaks (DSB) in 
peripheral blood lymphocytes (PBLs) . The detectable amount 
of these DNA damages correlates well with the dose received. 
However, the biological radiation damage depends not only on 
dose but also on other individual factors like radiation sensitiv-
ity and DNA repair capacity. We investigated whether γ-H2AX 
could be used as an in vivo marker to assess the impact of DNA 
damage in patients in the dosage range of computed tomog-
raphy (CT) procedures. Subjects & Methods: Ten consecutive 
patients (5 women, 5 men; mean age, 56.9 years; range, 27-90 
years) undergoing contrast enhanced CT examinations from the 
Thorax and/or Abdomen were prospectively recruited. None of 
these patients had had any ionizing imaging procedures in the 
past seven days or chemotherapy/radiotherapy within the pri-
or six months before CT scans. PBLs were isolated from blood 
samples drawn directly before the CT procedure and 15 and 
30 minutes later. DNA DSBs were detected by γH2AX immuno-
fluorescence staining and quantified (in terms of γH2AX foci/
cell) with automated digital microscopy in each of the three 
blood samples to assess any significant differences. Statistical 
analysis was performed with t test. The study was approved by 
the local ethics committee, and written informed consent was 
obtained from each patient. Results: PBLs from blood taken 15 
minutes after CT scan showed a significant increase of mean 
DSB s rate of 37.22%±4.63 as compared with a mean DSBs rate 
of 17.29%±4.35 for PBLs taken before the scan (P < 0.001). The 
results also showed a decrease in the mean rate of DSBs in PBLs 
taken 30 minutes after CT scan (29.33%±8.1) (P<0.05). Conclu-
sions: γ-H2AX immunofluorescence microscopy can be used to 
measure radiation-induced DNA double- strand breaks, in the 
dose range of Diagnostic CT. CT=computed tomography

EP-0163
DNA damage investigation of Auger electron-emitters - 
from Bq to Gy

E. Verger1, J. Cheng1, C. Imberti1, D. R. Burnham2, S. Y. A. Terry1; 
1King’s College London, London, UNITED KINGDOM, 2Francis Crick 
Institute, London, UNITED KINGDOM.

Introduction: Energy deposited from Auger electrons emitted 
by Gallium-67 (67Ga) and Indium-111 (111In) occurs within a few 
micrometres, i.e. remains in cells in which it was released. These 
high LET radionuclides are thus interesting for molecular radio-
therapy of micrometastases and single circulating tumour cells 
whilst minimizing healthy tissue toxicity. The unit of absorbed 
dose, Gy, is currently used for conventional radiotherapy plan-
ning and dosimetry for diagnostic tracers and radiopharmaceuti-
cals. To develop new Auger electron-emitting radiopharmaceu-
ticals and optimize clinical translation, we are investigating how 
to interpret the Gy for Auger electron-emitters, here, in terms of 
DNA damage. Methods: DNA damage was evaluated in a cell-
free system by incubating supercoiled pBR322 plasmid at 1.25 or 
5 ng/µL (20 µL) with 0-1 MBq 67GaCl3 or 111InCl3 and loading 10 µL 
on a 0.8% agarose gel. 67Ga and 111In was also added to DNA in a 
chelated form attached to p-SCN-DOTA or THP or as 67Ga-citrate. 
Radioactivity was also added as an external source, i.e. physically 
separated from the DNA to estimate γ-induced damage contri-
butions. Incubation was for 2, 4, 7 and 25 hours. Separately, DNA 
was exposed to external beam radiation (137Cs at 5Gy/minute) 
from 0 to 40 Gy. The percentage of damaged DNA was calcu-
lated through measuring relaxed and linear DNA products, rep-
resenting single and double strand breaks, respectively. Kinetic 
modelling allowed us to calculate the rate of conversion for su-
percoiled-to-relaxed (ksr) and relaxed-to-linear (krl) DNA. Results: 
DNA damage, both single and double strand breaks, increased 
with radiation dose (external beam) and time when incubated 
with 67Ga or 111In, with 67Ga seemingly more potent. Only 18% 
of DNA was damaged when incubated with 0.5 MBq 111In for 2 
hours at 12.5 ng DNA, compared to 74% for 67Ga. When chelated 
or used as an external source, damage from both 67Ga and 111In 
was protected against. Surprisingly, for studies using 50 ng DNA 
irradiated by external beam, conversion rates were slower than 
for 12.5 ng DNA; ksr= 0.45±0.06 Gy-1 and krl= 0.004±0.002 Gy-1 (50 
ng) compared to ksr= 1.21±0.04 Gy-1 and krl= 0.017±0.001 Gy-1 

(12.5 ng). Conclusion: This work demonstrates how a cell-free 
system allows for radiobiological insight and assessments into 
Auger electron-emitters allowing us to confidently convert Bq to 
Gy and compare the basic mechanisms in causing DNA damage 
from radionuclides to that caused by external beam. Acknowl-
edgements: Funding for the project was in part provided by the 
Academy of Medical Sciences.

EP-0164
Multi-cellular dosimetry of β+-emitting radionuclides used 
for cell labeling in the context of cell tracking studies with 
PET imaging
M. Jacquemin1, B. Jego2, C. Truillet2, D. Broggio1, D. Franck3, J. M. 
Bertho4, A. Desbrée1; 1IRSN/PSE-SANTE/SDOS/LEDI, Fontenay-aux-
roses, FRANCE, 2CEA DRF/I2BM/SHFJ/U1023 Service Hospitalier 
Frederic Joliot, Orsay, FRANCE, 3IRSN/PSE-SANTE/SDOS, Fontenay-
aux-roses, FRANCE, 4IRSN/PSE-SANTE/SESANE/LRTOX, Fontenay-
aux-roses, FRANCE.
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Purpose: In vitro radiolabeling of cells combined with nuclear 
medicine imaging provides a potential method for in vivo cell 
trafficking analysis. Besides, the use of β+-emitting radionuclides 
is of particular interest given the good intrinsic characteristics of-
fered by PET technology. The labeling procedure still raises con-
cerns regarding the high amount of radioactivity typically used 
which induces a cell cytotoxicity. Accurate dosimetry is required 
to allow for a better understanding of the toxicity associated to 
labeling. This work aimed to develop a realistic multi-cellular do-
simetry and apply the model to the analysis of 3 radionuclides 
used for labeling in PET: 18F, 64Cu and 68Ga. Methods: A program 
using Python was developed to generate cell coordinates from 
a set of initial parameters i.e. cell size, cell density, bounding vol-
ume size. A cubic cell arrangement was assumed and the calcu-
lation approach was based on an analytical formula using de-
rived-Monte Carlo S factors. Both the contribution to the dose of 
radioactivity located within the cells and in the culture medium 
were considered. The mean absorbed dose to cells was evalu-
ated as a function of the cell density and the intra-to-extra cel-
lular activity repartition. The results were compared with those 
obtained using conventional dosimetry. Dose calculations were 
also done under realistic conditions of leukocytes labeling with 
18F -FDG based on labeling parameters used in few reported 
studies. Results: The cellular-to-conventional dose ratios can 
vary significantly with cell density, reaching important values 
at low density and approaching 1 at high density. They were 
also influenced by the activity repartition between the cells 
and the medium, the highest values occurring when all activity 
was incorporated in the cells. A significant underestimation of 
mean dose to the cell by conventional model was particularly 
observed for 64Cu up to a factor of 15 at low density, due to the 
emission of short-range auger electrons. 68Ga and 18F presented 
lower discrepancies between cellular and conventional doses 
considering the emission of larger-range β+. The calculations 
done for labeling conditions taken from literature showed that a 
same injected activity per cell can result in significantly different 
absorbed doses. Conclusions: The development of a realistic 
multi-cellular dosimetry offered a better understanding of how 
absorbed dose to cell is affected as a function of key labeling 
parameters. The establishment of the dose-effect correlation for 
mesenchymal stem cells is under way through functional tests 
in vitro after labeling with 18F-FDG and external irradiation for 
comparison.

EP-0165
Patient Specific Internal Dose Estimation Based on 
Quantitative SPECT\CT Imaging
R. Ma1, R. QIU1, W. LI2, J. LI1; 1Tsinghua University, Beijing, CHINA, 
2The Institute of Radiation Protection of the Helmholtz Zentrum 
München – German Research Center for Environmental Health, 
Munich, GERMANY.

Aim: Radionuclide therapy is an important clinical application 
for treatment of cancer and other diseases. With the develop-
ment of the nuclear medicine equipment, the application of 
radionuclide therapy is widely increased. Accurate assessment 
of the organ dose and the voxelized dose distribution is criti-

cal to increasing the accuracy and efficiency of the treatment. 
Compared with the organ-level dosimetry calculation, more ac-
curate patient specific estimation of the absorbed dose to the 
tumor and normal tissue can be achieved by applying voxelized 
approach. Moreover, the voxel based estimation can display the 
non-uniform dose distribution within the organs and tumor. 
This project proposed a new method to assess the personalized 
dosimetry in radionuclide therapy based on SPECT/CT images. 
Materials and Methods: The radiopharmaceutical is labeled 
with I-131 in this work. The activity distribution is obtained by 
the SPECT/CT images, which were scanned at different time. 
The activities in SPECT voxel were integrated to obtain 3D cu-
mulated activity distribution map. It is significant to fit a time-ac-
tivity curve for each voxel describe the pharmacokinetics of the 
radiopharmaceutical. The hybrid SPECT/CT imaging series were 
performed over the radionuclide therapy at multiple times. To 
observe the temporal process of absorb dose in one voxel, it is 
necessary to register the series images. The CT image set per-
formed at day 0 were regarded as reference image, and the im-
age sets obtained following days were adjusted to the reference 
image as object image. The transfer matrix was recorded and ac-
counted for the SPECT rigid registration. In this work the Geant4 
toolkit was applied to calculate the dose distribution. The SPECT 
imaging provided decay count in each voxel, which can be con-
verted to radioactivity by the calibration curve. So that the ac-
tivity distribution obtained from SPECT imaging served as the 
source item. The CT Hounsfield unit (HU) was translated into 
density of each voxel. The material compositions were defined 
furtherly. The sampling method of the complex source term 
and the variance reduction techniques were studied. Results: 
Monte Carlo simulation was processed to obtain voxelized dose 
distribution. And based on the organ segmentation the organ 
dose was calculated for the concerned organs in NM. Conclu-
sion: The technique presented offers an efficient dosimetry 
method for clinical radionuclide therapy. This work will provide a 
useful tool for assessing the personalized dosimetry in radionu-
clide therapy, and then provide important reference for doctors 
to develop treatment plans aiming at different states of patients.

EP-0166
The MEDIRAD Multi-national I-131 Dosimetry Study for 
Thyroid Ablation and Adjuvant Therapy
F. Leek1, R. Gregory1, K. Newbold1, F. A. Verburg2, M. Luster2, T. 
Schurrat2, M. Lassmann3, U. Eberlein3, A. K. Buck3, C. Lapa3, M. 
Bardies4,5, E. Mora-Ramirez4,5,6, D. Vallot7, F. Courbon8, L. Vija8, G. 
Flux1; 1The Royal Marsden NHS Foundation Trust and Institute of 
Cancer Research, London, UNITED KINGDOM, 2University Hospital 
Marburg, Marburg, GERMANY, 3University Hospital Wurzburg, 
Wurzburg, GERMANY, 4Centre de Recherches en Cancerologie 
de Toulouse, Toulouse, FRANCE, 5INSERM, UMR 1037, Universite 
Toulouse III Paul Sabatier, Toulouse, FRANCE, 6University of Costa 
Rica, Physics School, CICANUM, San Jose, COSTA RICA, 7Institut 
Universitaire du Cancer de Toulouse, Toulouse, FRANCE, 8IUCT-
Oncopole, Toulouse Oncology Institute, Toulouse, FRANCE.

Purpose: The Linear-No-Threshold (LNT) model assumes that 
low-level dose effects (<100mSv) may be extrapolated from 
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known effects at higher exposure levels. This has significant im-
plications for medical exposures. The Horizon 2020 MEDIRAD 
project was initiated to investigate the effects of low dose ra-
diation. This multi-centre multi-national prospective study aims 
to accurately determine the absorbed doses to healthy organs 
and thyroid remnants from radioiodine ablation. The relation 
between patient biokinetics, the success of thyroid ablation 
and acute to mid-term toxicity will be assessed. Methods: Gam-
ma cameras at four centres will be calibrated for high activity 
quantitative I-131 imaging, by characterising count losses due 
to dead-time and due to partial volume effects (PVE), for 0.79-
196cm3 volumes. Additionally dose calibrators will need to be 
traceable to a national standard and whole-body (WB) retention 
monitors will be set-up. 100 patients with histologically proven 
differentiated thyroid cancer (DTC) and a clinical indication for 
I-131 therapy post-total thyroidectomy will be recruited. Patients 
will follow a low iodine diet for two weeks prior to I-131 admin-
istration. A mode of thyroid stimulating hormone escalation will 
be performed. Three centres will recruit low-risk DTC patients, 
the fourth intermediate-risk patients; the activity administered 
will be 1.1 or 3.7GBq I-131. A flexible patient data acquisition 
protocol for dosimetry has been developed to allow for in-
ter-centre variabilities with respect to access to hybrid imaging, 
existing camera workloads and local national radiation protec-
tion regulations. The imaging protocol mandates a minimum of 
four WB planar scans (24-96 hours post-administration) plus a 
SPECT(/CT) at 48 hours encompassing normal organs and rem-
nants between the base of skull and upper thighs. Each centre 
may acquire additional scans at early and late time points. Blood 
and urine samples and WB retention measurements may be col-
lected for blood and bone marrow dosimetry, urinary excretion 
and WB dosimetry calculation. Results: To-date one centre has 
been set-up for participation in the study. Two Siemens Inte-
vo SPECT/CT systems were characterised. Volume-dependent 
correction-factors for PVE count losses were measured. Count 
losses of 22% were observed at 3GBq due to dead-time. Con-
clusion: This study establishes the first European network able 
to perform standardised quantitative radioiodine imaging for 
dosimetry; it is anticipated that more centres will be recruited. 
The dosimetric methods and tools developed will provide the 
means to prepare a large-scale observational epidemiological 
study of acute, mid- and long-term risk from absorbed doses 
delivered to normal organs.

EP-0167
Quantification of 131I activity in mouse kidney tissues using 
micro-SPECT/CT: a phantom study
C. Saldarriaga Vargas1,2, L. Struelens1, M. Defrise2, M. D’Huyvetter2, 
V. Caveliers2, P. Covens2; 1Belgian Nuclear Research Centre (SCK-
CEN), Radiation Protection Dosimetry and Calibrations, Mol, 
BELGIUM, 2Vrije Universiteit Brussel, In Vivo Cellular and Molecular 
Imaging (ICMI) Lab, Jette, BELGIUM.

Context: Accurate quantification of radionuclide activity in 
mouse kidneys is needed for studying the preclinical dose-de-
pendence of treatment-related nephrotoxicity. Discrimination 
of cortex and medulla activity may even be necessary, in partic-

ular for therapies based on short-range particle emitters with in-
homogeneous kidney uptake. Aim: To investigate, by means of 
phantom experiments, the feasibility and accuracy of 131I activity 
quantification for imaging tasks representing mouse kidneys 
and renal cortex using micro-SPECT/CT. Methods: The phan-
tom consists on several cylindrical cavities (hot rods) of different 
sizes (Ørod 1-6 mm) embedded in plastic. Solid cylindrical inserts 
may be placed inside the largest rods (kidneys) to create two 
meniscus-like cavities of 1-mm maximum thickness (renal cor-
tex). The phantom was filled with an 131I-NaI solution of known 
activity concentration mixed with CT radiocontrast. SPECT/CT 
acquisitions of the phantom without inserts (kidney and generic 
small tissue geometry) and with inserts (cortex geometry) were 
done with a VECTor/CT micro-SPECT/PET/CT (MILabs, Nether-
lands) equipped with a high-energy mouse collimator with 1.6-
mm pinholes. SPECT images were reconstructed using manu-
facturer OSEM algorithm with CT-based attenuation correction 
and a TEW scatter correction. SPECT-image quantification of hot 
objects was done using different approaches for ROI segmen-
tation: based on 3D isocontours of activity concentration data 
(SPECT image) and using 3D isocontours and cylindrical shapes 
based on CT images. Different ROI sizes were defined relative to 
the rod diameter (for rods without inserts) or to the renal cortex 
volume determined from the CT. Quantification accuracy was 
evaluated in terms of activity recovery coefficients. Results: 
Due to significant partial volume effects (PVE), the quantifica-
tion accuracy is strongly dependent on the size of either the hot 
rod and the quantification ROI. ROIs matching hot rods’ diame-
ter (ØROI=Ørod) always underestimate the true activity from 15% 
(largest rods) to >40% (Ørod ≤ 2 mm). Instead, activity quantifica-
tion is improved when using PVE-limiting ROIs which are over-
sized (ØROI/Ørod ≥ 1.2) or undersized (ØROI/Ørod = 0.75; only if Ørod ≥ 
3mm). Compared to kidney rods, PVE are dominant for the cor-
tex: less than 40% of the activity is recovered with SPECT-based 
ROIs matching the cortex volume as well as with undersized 
ROIs, while size-equivalent CT-based ROIs are even more under-
estimating. Conclusion: The optimization of ROI segmentation 
strategies is key for accurate 131I activity quantification of mouse 
tissues with micro-SPECT. Complimentary pre-determined cor-
rection factors to compensate for PVE are nevertheless required 
to quantify the activity in small tissues like the renal cortex.

EP-0168
Voxel Based Multi Cycle Dosimetry for 177Lu Theranostics 
application
A. H. Vija1, M. Cachovan2; 1Siemens Medical Solutions USA, Inc. 
Molecular Imaging, Hoffman Estates, IL, UNITED STATES OF 
AMERICA, 2Siemens Healthineers GmBH, Molecular Imaging, 
Forchheim, GERMANY.

Aims: The aim is to present a comprehensive framework to 
compute 3D multi cycle dosimetry of radiation burden and as-
sociated uncertainty based on multi modal quantitative SPECT 
with 177Lu. Methods: Siemens developed a Dosimetry Research 
Tool (DRT) to automate voxel based dosimetry calculation to 
compute both dose and its associated uncertainties based on 
quantitative SPECT of 177Lu, or any other isotope of interest, pre-
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senting it first in 2017. We now expand the method to compute 
the cumulative dose and associated uncertainties from a multi 
cycle treatment plan. We first acquire suitable data on a cali-
brated Siemens Intevo SPECT/CT and reconstruct all the data 
from the n=4 timepoints in k=4 cycles with bootstrapping of 
r=10 realizations. We then perform dosimetry calculations for 
each cycle, and then accumulate the dose with standard er-
ror propagation method also accumulate the uncertainty. We 
tested the method on simulation data, but omitting it here. We 
present here one example from a patient undergoing treat-
ment with 177Lu-DOTATATE for neuroendocrine tumors over 
a 7 month period. For demonstration purposed we only select 
the renal cortex and the largest tumor and liver, but in principle 
any organ can be selected. Results: We can show that the renal 
cortex dose accumulates to 3.67 (1st), 4.84 (2nd), 3.84 (3rd), and 
3.04 Gy for the 4th cycle with associated uncertainties (95%CL) 
of 8.0% (1st), 5.9% (2nd), 1.8% (3rd), and 4.3% for the 4th cycle. The 
first tumor accumulates to 20.13 (1st), 4.82 (2nd), 2.55 (3rd), and 
2.95 Gy for the 4th cycle with associated uncertainties (95%CL) 
of 2.9% (1st), 5.6% (2nd), 5.0% (3rd), and 6.5% for the 4th cycle. The 
liver accumulates to 1.79 (1st), 1.58 (2nd), 1.57 (3rd), and 1.56 Gy 
for the 4th cycle with associated uncertainties (95%CL) of 22.7% 
(1st), 7.4% (2nd), 8.0% (3rd), and 11.5% for the 4th cycle. Conclu-
sion: We demonstrate the feasibility to routinely compute voxel 
based cumulative dose and dose uncertainty, once a calibrated 
quantitative SPECT/CT data series is acquired. In the next steps 
we will work through patient datasets, compute cumulative 
doses and dose uncertainties and work on a framework to link 
individual dose estimations to population based references and 
correlate with ancillary pre- and post-treatment in preparation 
for AI supported treatment planning.

EP-0169
Personalized Incorporation Dosimetry for Lu-177-based 
Radionuclide Therapy
F. Teske, T. Scholz, U. Bechler, T. Lincke, B. Sattler, O. Sabri; Klinik und 
Poliklinik für Nuklearmedizin, Leipzig, GERMANY.

Purpose: The 2013/59/EURATOM guideline and the German 
radiation protection act (StrSchG, 27.07.2017) determine the 
personalized dosimetry for radionuclide therapy obligatory. Ex-
cept for the radioiodine therapy, standardized procedures are 
not established. Therefore, the functionality and practicability of 
various software solutions for incorporation dosimetry are eval-
uated. To estimate the accuracy of the results a protocol ready 
to be used for day-to-day incorporation dosimetry of Lu-177-
PSMA-617 and -DOTATOC including planar imaging and SPECT/
CT (2,5D) that meets the above mentioned requirements is pro-
posed. Methods: Measurements using an Esser-phantom filled 
with 50MBq Lu-177-PSMA-617-solution are performed to inves-
tigate the influence of scatter-, attenuation- and background 
corrections on time-activity-curves. On this basis, a dosimetry 
protocol requiring four planar whole body (WB) scintigrams and 
one SPECT/CT as input is proposed. Scatter correction is im-
plemented as a three-window-technique and CT data is used 
for attenuation correction (AC). Three male patients (age: 57-
76y, 65y mean, weight: 78kg mean, DD: 2x mCRPC or 1x NET) 

underwent four planar WB scintigrams (2h, 24h, 48h and 72h 
or 166h post administration of 4GBq ±100MBq of Lu-177-PS-
MA-617 or 7GBq of Lu-177-DOTATOC, respectively) and three 
SPECT/CTs each (24h, 48h and 72h or 166h post administration) 
on a GE-Millennium-VG8/8-Hawkeye gamma camera system. 
Critical organs (liver, kidneys, spleen, salivary glands) were de-
lineated based on the WB conjugate views. Time-activity-curves 
(TAC) were calculated using QDose(v1.1.3) and Hermes-Hy-
brid-Dosimetry(v2.7) in hybrid mode. The cumulated activities 
(Ã), derived from integrated biexponential time-activity-curve 
fits, were compared to results of an Excel-implementation of 
the proposed protocol. Results: The Ã-values as derived from 
the phantom measurements differ approximately 8% from ac-
tivimeter Ã-values. Without AC, Ã is underestimated by more 
than (-)50%. Scatter- and background correction influence Ã in 
the range of about +15%. QDose and Hermes-Hybrid-Dosim-
etry employ neither scatter- nor suitable AC techniques and, 
hence, provide results for patient data Ã-values that are approx-
imately 26% lower than those determined manually employing 
the reference protocol. Furthermore, Ã-values calculated with 
Hermes-Hybrid-Dosimetry are around 3 times higher than the 
QDose results. Conclusion: Dose results with uncertainties of 
10% or less can be provided by a dosimetry protocol comprising 
attenuation-, scatter- and background corrections while keep-
ing the measurement efforts on a level that is acceptable for 
routine operations. However, data processing with Excel or the 
like remains impractical. The evaluated software solutions offer 
an efficient workflow but still are lacking suitable attenuation 
correction options and, thus, sufficiently accurate dosimetry re-
sults for Lu-177 radionuclide therapy.

EP-0170
Red marrow dosimetry without whole-body 
measurements for patients treated with Lutathera®
E. Mora-Ramirez1,2,3, J. Ocampo-Ramos1,2, E. Cassol1,4,5, B. Stiles6, 
S. Chouaf7, D. Trauchessec7, J. Pouget8, P. Kotzki7,8, L. Santoro7, E. 
Deshayes7,8, M. Bardiès1,2; 1Centre de Recherches en Cancérologie 
de Toulouse, Toulouse, FRANCE, 2INSERM/UMR 1037, Université 
Toulouse III, Paul Sabatier, Toulouse, FRANCE, 3Universidad de Costa 
Rica, Escuela de Física, CICANUM, San Jose, FRANCE, 4Nuclear 
Medicine Departments, Toulouse Hospitals, Toulouse, FRANCE, 
5Faculty of Medicine, University of Toulouse III Paul Sabatier, 
Toulouse, FRANCE, 6St. George’s University Hospital NHSFT, London, 
UNITED KINGDOM, 7Nuclear Medicine Department, Regional 
Institute of Cancer Montpellier, Montpellier, FRANCE, 8Cancer 
Research Institute of Montpellier, UMR 1194, Montpellier, FRANCE.

Introduction: 3D dosimetry is state of the art, however, since 
whole body (WB) SPECT/CT is usually not feasible, SPECT/CT ac-
quisitions usually cover the thoraco-abdominal region only. Red 
marrow (RM) absorbed doses can be estimated by summing 
contributions of self- and cross-irradiation. Quantitative imaging 
of RM is feasible, however the determination of remainder of 
the body (RB) activity on SPECT-only acquisitions is challenging. 
The aim of this study is to estimate RM absorbed dose when 
WB measurements are not available. Methods: Two patients 
(1M, 1F) injected with approximately 7.4GBq of Lutathera® for 
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two cycles of treatment (ctx) were considered. SPECT/CTs at 4h, 
24h, 72h and 168h were performed with the GE-Discovery NM/
CT 670. Volumes of interest (VOIs) delineated were liver, spleen, 
kidneys, L2-L4 vertebrae and whole field of view (FOV). VOI seg-
mentation was performed on the first CT image. VOI-specific 
rigid registration based on CT images was performed, taking 
the first time-point as a reference. Fitting functions were used to 
derive cumulated activities (Ã). •D(RM<-RM) was estimated by 
assuming that the activity within L2-L4 vertebrae is proportional 
to total RM activity, [Shen, 2002]. •D(RM<-Liver), D(RM<-Kidneys) 
and D(RM<-Spleen) were estimated using S-values from OLIN-
DA/EXMV2.0. •We tried to estimate the ratio FOV:WB volumes on 
both patients, and used the ICRP 110 models (male and female) 
for validation. oThe WB volume of patients was calculated from 
their mass, assuming a density of 1.01g/cm3, whereas the FOV 
volume was extracted from the images. oFor the models, the WB 
volume was known, and we extracted the FOV volume by divid-
ing each model between: upper-part (with arms), FOV and low-
er-part. •The ratio between the volume within the FOV and the 
WB volume (FOV:WB) was then calculated. ÃRB_FOV was then de-
rived by subtracting ÃSources (total Ã from the VOIs) from ÃFOV. FO-
V:WB was used to estimate ÃRB, thereby allowing the calculation 
of D(RM<-RB). Results and Discussion: FOV:WB was equivalent 
for models and patients. DRM and relative contributions from RM, 
sources and RB respectively were: •1F-ctx1: 481mGy, 33.6%, 9.7%, 
56.7%, •1F-ctx2: 522mGy, 36.1%, 5.0%, 58.9%, •1M-ctx1: 325mGy, 
44.5%, 1.6%, 53.9%, •1M-ctx2: 413mGy, 48.7%, 1.5%, 49.8%. The 
majority of DRM comes from D(RM<-RB). [Forrer, 2009] reported 
similar results for the same radiopharmaceutical. Conclusions: 
The proposed scaling procedure can be implemented in clinical 
practice when WB measurements are not available. Shen et al. J 
Nucl Med, 43:1245-1253, 2002. Forrer et al. Eur J Nucl Med Mol 
Imaging, 36:1138-1146, 2009.

EP-0171
Determination of Radiation Dose in 177Lu-DOTATATE 
Treatment with 99m-Tc-HYNICTATE Scintigraphy
N. Yeyin1, T. Toklu2, A. Aygün1, E. Karayel1, H. Pehlivanoglu1, 
E. Demirci2, M. Ocak Demirci3, N. Alan Selçuk2, M. Demir1, L. 
Kabasakal1; 1Department of Nuclear Medicine, Cerrahpasa Medical 
Faculty, Istanbul University, Istanbul, TURKEY, 2Department of 
Nuclear Medicine, Yeditepe University Medical Faculty, Istanbul, 
TURKEY, 3Department of Pharmaceutical Technology, Pharmacy 
Faculty, Istanbul University, Istanbul, TURKEY.

Purpose: 177Lu-DOTATATE treatment has been applied in 
the treatment of neuroendocrine tumors since 2000 years. 
99m-Tc-HYNICTATE scintigraphy is used for the diagnosis of 
neuroendocrine tumors. The aim of this study was to deter-
mine the radiation dose exposure of patients before treatment 
by investigating the relationship between radiation doses that 
patients will be exposed to by dosimetry with Tc-99m-Hynic-
tate scintigraphy in patients who will receive 177Lu-DOTATATE 
treatment. Method: The study included 11 patients with neu-
roendocrine cancer. The injected 99m-Tc-HYNICTATE activity a 
mean of 325,9±119,9 MBq before treatment. Whole-body im-
ages were obtained at 0.5, 1, 4, 24 h and SPECT/CT imaging at 

1 hours post-injection. The injected 177Lu-DOTATATE a mean 
of 4,94±1,4 GBq. Whole-body images were obtained at 4, 24, 
48, 72 h and SPECT/CT imaging at 1 hours post-injection. The 
OLINDA/EXM dosimetry program was used for absorbed dose 
calculations. Result: The calculated radiation-absorbed doses 
for each organ showed substantial variation. Calculated radia-
tion-absorbed doses with 99m-Tc-HYNICTATE were 0.03±0.04, 
0.06±0.04, 0.014±0.01, 0.002±0.0006, 0.003±0.0007 mGy/MBq 
from kidneys, liver, spleen, red marrow and whole body. Cal-
culated radiation-absorbed doses with 177Lu-DOTATATE were 
0.7±1.06, 0.21±0.21, 0.34±0.21, 0.04±0.01, 0.07±0.02 mGy/MBq 
from kidneys, liver, spleen, red marrow and whole body. There 
was a strong correlation (r = 0.981) when the exposed radiation 
dose exposures were compared. Conclusion: 99m-Tc-HYNIC-
TATE showed that the maximum dose amounts of patients were 
determined before 177Lu-DOTATATE treatment and the possi-
ble radiation toxicity could be avoided.

EP-0172
Comparison between a convolution based and a Monte 
Carlo based dosimetry tools for MRT
D. Finocchiaro1, S. Berenato2, E. Grassi1, F. Fioroni1, G. Castellani3, 
N. Lanconelli3, A. Versari4, E. Spezi2, M. Iori1; 1AUSL di Reggio 
Emilia -IRCCS, Medical Physics Unit, Reggio Emilia, ITALY, 2School 
of Engineering - Cardiff University, Cardiff, UNITED KINGDOM, 
3Department of Physics, University of Bologna, Bologna, ITALY, 
4AUSL di Reggio Emilia -IRCCS, Nuclear Medicine Unit, Reggio 
Emilia, ITALY.

Purpose: This work focuses on the comparison in a patient 
study between a voxel dosimetry tool based on S-value convo-
lution (VoxelMed2.0, Reggio Emilia, Italy) and a voxel dosimetry 
tool based on Monte Carlo simulation (RAYDOSE, Cardiff Univer-
sity, UK). The main aim is to assess the discrepancy in absorbed 
dose calculation between these two modalities. Subject and 
Methods: A sample of 20 patients enrolled in a PRRT clinical 
trial was considered. Each patient was scanned 5 times with a 
SPECT/CT camera (at 1h, 4h, 24h, 40h, 70h p.i.), after a thera-
peutic administration of 177Lu-DOTATOC. The sequential scans 
were registered to the reference CT using the deformable multi-
pass registration algorithm of Velocity (version 3.2.0, Varian Med-
ical Systems, Palo Alto, USA) . The deformed image set was the 
starting point for both dosimetry tools. Both software calculated 
independently the TIAC (Time-Integrated Activity Curve) using 
a trapezoidal method until the last acquisition time and the in-
tegral of an exponential fit curve of organ activities from this 
time-point onwards. The percentage difference (PD) between 
VoxelMed2.0 and RAYDOSE was evaluated for mean absorbed 
dose to left kidney, right kidney, liver and spleen. Dose map and 
Dose Volume Histogram (DVH) were qualitatively compared. 
Lin’s concordance coefficient was used to assess correlation 
between absorbed doses. Results: Mean PD for absorbed dose 
with VoxelMed and RAYDOSE were: -10.8% for left kidney, -8.6 
for right kidney, -7.9 for liver, -11.2 for spleen. Dose maps ob-
tained by the two voxel-dosimetry software showed visually 
similar dose distributions and DVH curves were almost overlap-
ping. Only in a few cases (7 out of 40) PDs were larger than 20%, 
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but in these cases discrepancy was mainly due to the TIAC. Lin’s 
coefficient was 0.96 considering all PDs, whereas 0.84 for left 
kidney, 0.92 for right kidney, 0.99 for liver and 0.90 for spleen. 
The Lin’s coefficient showed a very good agreement between 
the modalities. Conclusions: A general slight underestimation 
of VoxelMed doses was observed, as compared to RAYDOSE. The 
concordance between VoxelMed and RAYDOSE was very good, 
considering both mean absorbed doses and DVHs. To use the 
same images set as starting point was necessary to study the 
pure differences between the two modalities in true clinical 
cases. This work was supported by the EMPIR-MRTDosimetry 
project.

EP-0173
Phase 0 Trial Of [18F] FPEB, A PET Imaging Tracer For 
Quantifying Cerebral Distribution Of Metabotropic 
Glutamate 5 Receptors: To Study Radiochemical Safety, 
Biodistribution And Radiation Dosimetry In The Asian 
Population
W. Xie1, G. Ooi1, L. Cheng1, W. Tham1, S. Yan1, P. Bharadwaj1, W. 
Lam1, Y. Tay1, A. A. Ali2, D. Ng1; 1Singhealth, Singapore, SINGAPORE, 
2Merck Sharpe and Dohme, Singapore, SINGAPORE.

Introduction: G protein coupled metabotropic glutamate re-
ceptors type 5 (mGluRs) have been implicated in a number of 
neurological and psychiatric disorders. [18F] FPEB is a PET radio-
pharmaceutical which, in preclinical studies, has shown to have 
high specificity and selectivity towards mGluR5. The safety and 
effectiveness of [18F] FPEB has been previously demonstrated 
in small cohorts of early clinical studies performed in humans. 
The regional uptake pattern of [18F] FPEB has been found to be 
consistent with known distribution of mGluR5 in the brain. The 
objective of this study was to evaluate radiation dosage, bio-
distribution and human safety of a single injected dose of [18F] 
FPEB in healthy subjects of the Asian population. Subject and 
Methods: Whole body dosimetry was performed in healthy 
Asian male adults (21-55 years old). The subjects were injected 
with a single intravenous dose of [18F] FPEB. Sequential 4 whole-
body PET/CT scans were performed at 0, 10, 30 and 60 min post 
injection. All scans were corrected with CT data and iteratively 
reconstructed. Regions of interest were drawn on PET images of 
the organs of interest. The radioactivity and volumes of interest 
were summed and residence time was calculated as area under 
the time-activity curve. Absorbed dose estimates for all target 
organs were determined using MIRD schema with OLINDA/
EXM software. All adverse events were recorded until the fol-
low-up safety visit performed one week later. Results: 5 healthy 
male subjects were injected with 168 ± 16.9 MBq of [18F] FPEB. 
In the whole-body scan, [18F] FPEB was rapidly excreted from all 
the organs via the biliary system and the kidneys. The whole-
body mean effective dose from [18F] FPEB was 0.019 mSv/MBq. 
The gallbladder received the largest mean absorbed dose (0.16 
mGy/MBq). The results are comparable to the effective dose of 
[18F] FDG, which is 0.019mSv/MBq. Using [18F] FDG, the urinary 
bladder has the highest ratio for absorbed dose per unit activity 
administered as 0.13mGy/MBq. The single administration of [18F] 
FPEB caused neither adverse events nor abnormal clinical find-

ings by physical examinations or blood tests. Conclusion: These 
data suggested that [18F] FPEB is well tolerated and the radiation 
dose is comparable to that of [18F] FDG. The findings support 
the use of [18F] FPEB as a safe radiopharmaceutical for imaging 
glutamate receptors.

EP-0174
Direct Monte Carlo simulations for accurate diagnostic 
and therapeutic dosimetry calculations
A. M. Denis-Bacelar1, A. J. Fenwick1,2, K. M. Ferreira1, A. P. 
Robinson1,3,4, J. L. Wevrett1,5; 1National Physical Laboratory, 
Teddington, UNITED KINGDOM, 2University of Cardiff, Cardiff, 
UNITED KINGDOM, 3University of Manchester, Manchester, UNITED 
KINGDOM, 4The Christie NHS Foundation Trust, Manchester, 
UNITED KINGDOM, 5Royal Surrey County Hospital, Guildford, 
UNITED KINGDOM.

Aim: Following the newly transposed European Council di-
rective 2013/59/Euratom, there is an increased interest in do-
simetry-based treatment planning for patients undergoing 
molecular radiotherapy. Direct Monte Carlo (MC) dosimetry is 
perceived as resource-intensive and is not yet available on com-
mercial systems. This study aim to assess the feasibility of us-
ing a simpler and faster convolution method for dosimetry in 
diagnostic and therapeutic applications. Materials and Meth-
ods: A patient-specific uptake distribution was obtained from 
an 18F-NaF PET/CT scan retrieved from the Cancer Imaging Ar-
chive [1-3]. MC calculations were performed with the general 
purpose EGSnrc/EGS++ code [4] using the decay data from the 
RADTABS/MIRD software [5] for 18F, 90Y and 177Lu. Convolution 
absorbed dose-kernels were generated for a uniform soft-tis-
sue medium. Direct MC simulations were carried out using the 
PET uptake distribution and the CT segmented into cortical and 
trabecular bones, skin, soft-tissue, fat, lung and air according 
to the Hounsfield units. Convolution absorbed dose were also 
corrected by differences in tissue density. The relative difference 
between the convolution/corrected convolution and MC (gold 
standard) voxel absorbed doses was calculated, and the median 
value for each medium was obtained. Results: The convolution 
method underestimated the absorbed dose to all tissues but 
cortical bone for 18F and 177Lu. The trabecular bone absorbed 
dose was also underestimated for 90Y. Correcting the convolu-
tion results by tissue density reduced the differences between 
convolution and MC absorbed doses for 18F, 90Y and 177Lu by a 
median of 48%, 30% and 54% for trabecular bone; and 89%, 79% 
and 94% for cortical bone; respectively. However, these differ-
ences between convolution and MC increased for lung tissue; in 
particular for 90Y, with a median overestimation of 145% as com-
pared with 64% for uncorrected convolution absorbed doses. 
Conclusion: Discrepancies were observed between absorbed 
doses calculated with the convolution method and direct Mon-
te Carlo despite correction by differences in tissue density. This 
highlights the need for Monte Carlo based dosimetry as routine-
ly performed in other radiation treatment modalities. On-going 
work comprises the use of alternative uptake distributions and 
the assessment of the associated uncertainties. [1] Kurdziel KA 
et al. (2015). http://doi.org/10.7937/K9/TCIA.2015.ISOQTHKO [2] 
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Kurdziel KA et al. J Nuc Med 53(8) 1175-84. [3] Clark K et al. Jour-
nal of Digital Imaging, 26(6) 2013 1045-57. [4] Kawrakow I et al. 
EGSnrc C++ class library Report PIRS-898 (2017). [5] Eckerman 
KF, Endo A. MIRD: radionuclide data and decay schemes. (2007).

EP-0175
90Y SIRT Dosimetry - a retrospective study
J. Johnson, L. Aloj, S. Heard, B. Al Saqri, T. See, N. Shaida, J. 
Buscombe; Cambridge University Hospitals NHS Foundation Trust, 
Cambridge, UNITED KINGDOM.

Background: Accurate dosimetry following 90Y SIRT therapy 
has long been problematic, and therefore is not routinely per-
formed in most centres. However there is strong reasoning for 
establishing the absorbed doses delivered to tumours, as op-
posed to merely qualitatively reporting a treatment. Methods: 
PET/CT images following 50 90YSIRT therapy procedures - 22 
TheraSphere and 28 SIR-Spheres - were analysed. Up to three 
of the largest tumour masses were outlined on the CT data, us-
ing a prior diagnostic CT for guidance, and the VOIs translated 
to the fused data. The activity within each tumour was deter-
mined, accounting for decay of 90Y between administration and 
imaging, and the absorbed tumour doses calculated. Results: 
A large variation was found in the activity and absorbed dose 
given to tumours for both TheraSphere and SIR-Spheres tech-
niques - doses from 2.7Gy to 322Gy and 26.0Gy to 234.5Gy re-
spectively. This will be affected by tumour size - 3.2ml to 1392ml 
- alongside tumour uptake, effectiveness of the treatment de-
livery, and total activity administered. No distinct relationship 
was found between absorbed dose and the size of the tumour 
alone. 3 lesions were identified for four patients, with the 3rd be-
ing the smallest and receiving the lowest absorbed dose in all 
cases. The mean absorbed dose for TheraSphere treatments was 
161±145Gy and SIRSpheres 128 ±122Gy, with the error based 
upon the standard deviation of the mean activity concentration 
within the VOIs. The 4 highest absorbed tumour doses resulted 
from TheraSphere treatments. There were 9 cases where the dis-
tribution of 90Y was moderately homogeneous throughout the 
liver lobe, and therefore absorbed doses to the tumours were 
determined to be low. Discussion: The lower average and max-
imum dose delivered by SIR-Spheres treatments was not un-
expected based on the lower administered activities. The wide 
range of absorbed doses to tumours is likely related to tumour 
vascularity, tumour size and the poor imaging characteristics of 
Y-90, given the low positron fraction. This does however indicate 
the challenge of accurately performing post-therapy dosimetry. 
Conclusion: There is high variability of estimated absorbed dos-
es to tumours on post treatment PET/CT. Taking into account 
the limitations of this imaging method and the accuracy of the 
results, clinically useful information may still be obtained. These 
quantitative findings could be utilised to identify patients with 
low absorbed doses in tumours which may benefit from addi-
tional SIRT administration.

EP-0176
Selective Internal Radiation Therapy (SIRT) for Liver 
Metastasis of Chemoresistant Breast Cancer: Overall 

Survival and Dose - Response Relationship
B. Akovali1, E. Kaymak Akgun1, O. Sahin1, N. Yeyin1, M. Abuqbeitah1, 
H. Tanyildizi2, T. Toplu3, N. Alan Selcuk3, L. Kabasakal1; 1Istanbul 
University Cerrahpasa Medical Faculty, Nuclear Medicine 
Department, Istanbul, TURKEY, 2Altinbas University Vocational 
School of Health Services, Istanbul, TURKEY, 3Yeditepe University 
Medical Faculty, Nuclear Medicine Department, Istanbul, TURKEY.

Purpose / Introduction: Despite combined chemothera-
py, mortality rate is high in breast cancer with liver metastasis 
(BCLM). We retrospectively evaluated the effect of selective in-
ternal radiation therapy (SIRT) on survival and dose-response 
relationship in 13 women (mean age 60.2±9.7 years) treated 
with Y-90 microspheres for chemoresistant BCLM in our clinic 
between 2010 and 2017. Subjects & Methods: Before SIRT, ab-
sorption dose for the tumor tissue was calculated with the MIRD 
method on Tc99m MAA SPECT/CT images. Therapy response 
of targeted liver lobe was evaluated with comparison of initial 
and posttherapy control F18 FDG PET/CT images according 
to the modified PERCIST criteria. Overall survival was analyzed 
by the Kaplan-Meier method and dose - response relationship 
was evaluated using the Spearman correlation coefficient. Re-
sults: As five patients had bilobar liver metastases, a total of 
18 SIRT procedures were performed. The median survival was 
13 months (1-50 months). Tc99m MAA SPECT/CT images were 
available in 7 patients. The average radiation dose given to the 
tumor tissue was 139.9±34.2 Gy. There was no significant cor-
relation between the absorbed radiation dose and tumor re-
sponse. Discussion / Conclusion: Despite limited data, failed 
chemoteraphy is associated with a poor prognosis in BCLM 
patients. SIRT with Y-90 microspeheres may improve survival in 
this patient group. The lack of a significant correlation between 
the absorbed radiation dose and tumor response suggests the 
need for an increased tumor dose.

EP-0177
A PSF conversion method for comparison of 90Y lesion 
absorbed doses from pre- and post- SIRT imaging
A. J. Craig1,2, I. Murray1,2, A. M. Denis-Bacelar3, N. Khan4, A. 
Maenhout4, B. Rojas1, L. Hossen5, G. Flux1,2; 1Royal Marsden NHSFT, 
Sutton, UNITED KINGDOM, 2Institute of Cancer Research, Sutton, 
UNITED KINGDOM, 3National Physical Laboratory, London, UNITED 
KINGDOM, 4Chelsea & Westminster NHSFT, London, UNITED 
KINGDOM, 5Royal Brompton NHSFT, London, UNITED KINGDOM.

Introduction: 99mTc-MAA SPECT is used for treatment planning 
of 90Y-microsphere therapy. The quantitative prediction of 99mTc 
SPECT has been assessed by direct comparison with 90Y brems-
strahlung SPECT. The aim of this study was to demonstrate that 
differences in partial volume effects associated with 99mTc and 
90Y preclude direct comparison of 90Y lesion absorbed doses. As 
partial volume correction is challenging a resolution conversion 
method was developed to allow comparison of 90Y lesion ab-
sorbed doses. Method: Functions were fitted to 99mTc and 90Y 
SPECT point spread functions (PSF) and a PSF to convert the res-
olution of 99mTc SPECT to 90Y SPECT calculated. SPECT-CT acqui-
sitions of the NEMA IEC phantom were performed for 99mTc and 
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90Y for four sphere-to-background ratios and converted to 90Y 
absorbed dose maps. Volumes of interest were outlined on the 
CT scan and mean absorbed doses compared. Spheres less than 
2.6cm3 were excluded as mean absorbed doses were less than 
2 standard deviations above background. 99mTc SPECT scans 
were convolved with the resolution conversion function and 
absorbed doses compared to those derived from the 90Y SPECT. 
The method was applied to data from five patients undergoing 
SIRT. Lesions smaller than 2.6 cm3 and those demonstrating a lo-
cation mismatch between SPECT scans were excluded from the 
analysis. Eleven lesions were analysed. Results: The best fit Phan-
tom background absorbed dose differences derived from 99mTc 
and 90Y were within 4%, r2=1 (p<0.0001). Sphere absorbed dose 
differences were -4-164%, r2=0.06 (p=0.4283). Comparison after 
99mTc resolution conversion found differences of -4-43%, r2=0.93 
(p<0.0001). Analysis of clinical data found normal liver absorbed 
dose differences of 1-8%, r2=0.98 (p=0.0012) and lesion differ-
ences of -63-77% (-27-40Gy), r2=0.69 (p=0.0015). Application 
of the resolution conversion then gave lesion absorbed dose 
differences of -33-53% (-11-23Gy), r2=0.77 (p=0.0004). Conclu-
sion: Phantom scans demonstrated that direct comparison of 
identical distributions resulted in large absorbed dose differenc-
es for spheres but small differences for background. A method 
was developed and verified to convert 99mTc to 90Y SPECT for 
improved lesion comparison. It can be concluded from clinical 
data that 99mTc SPECT predicts 90Y SPECT normal liver absorbed 
dose, and predicted lesion absorbed doses in 82% of cases.

EP-0178
Investigating the feasibility of dynamic and SPECT dual 
isotope imaging in Selective Internal Radiation Therapy 
J. Gear1, A. Craig1, M. Tapner2, G. Flux1; 1The Royal Marsden NHSFT, 
London, UNITED KINGDOM, 2ABX-CRO, Normanhurst, AUSTRALIA.

Introduction: In-111 and Ga-67 isotopes have been shown to 
offer superior imaging performance compared to Y-90 brems-
strahlung imaging. In this work we investigate the feasibility of 
dual In-111/Ga-67 imaging for SIRT. This could allow the distribu-
tion of microspheres infused via different arterial networks to be 
separated and potentially aid in the optimisation of treatment 
delivery. Method: A 3D printed phantom comprising two con-
centric spheres with independently fillable hemispheres was 
designed to represent a lesion where arterial feeding happens 
through different arterial networks. The phantom was infused 
with 80 MBq of 111In, and 388MBq of Ga-67 at a rate of approx-
imately 0.3 ml per second. Ga-67 infusion was started 40 sec-
onds after the 111In infusion. Dynamic images of the phantom 
were acquired with a 256x256 matrix, 3.2 detector zoom, and 
15 second frame duration. Three separate image datasets were 
acquired. Energy windows of 15% were centred at 245 keV (In-
111), and 300 keV (Ga-67). A 20% energy window was centred 
at 176 keV for dual 111-In and 67-Ga. Time activity curves (TAC’s) 
of the In-111 and Ga-67 energy windows were generated and 
compared to the 176 keV energy window acquisition data. Cross 
talk between energy windows was measured using the triple 
energy window scatter correction method on the spectra data. 
On completion of the infusion, a dual isotope SPECT/CT acqui-

sition was acquired with 72 projections, 20 seconds per projec-
tion. Reconstructions were performed using OSEM, 4 iterations 
8 subsets. Image fusion was applied to the SPECT energy win-
dow datasets to allow each isotope to be viewed with different 
colour maps over the CT data and cross talk between phantom 
compartments measured. Results: Due to the different decay 
schemes of the two isotopes approximately 4 times more Ga-67 
activity is required to match the image statistics of In-111. Down 
scatter from the higher energy Gallium photopeak contributed 
to approximately 12% of counts within the In-111 photopeak. 
Despite the additional scatter, separation of the two isotopes 
was possible and dynamic imaging of the infusion was success-
fully achieved. TAC’s agreed with the delivered infusion rates of 
each pharmaceutical and the summed windows matched that 
of the dual isotope window. Multi-fusion SPECT/CT allowed si-
multaneous co-registration of both In-111 and Ga-67 activity 
distributions on the CT dataset. Conclusion: In-111 and Ga-67 
can be successfully imaged during dual isotope administrations 
using both dynamic and SPECT/CT imaging protocols. Each 
isotope can be adequately separated and quantitative analysis 
performed.

EP-0179
Comparison of a simplified quantitative yttrium-90 
bremsstrahlung SPECT reconstruction with yttrium-90 PET 
in terms of quantification for dosimetry of SIR-therapy in 
the liver
J. F. Brosch, A. Gosewisch, A. Delker, L. Vomacka, P. Bartenstein, 
H. Ilhan, A. Todica, G. Böning; University Hospital, LMU Munich, 
Munich, GERMANY.

Purpose: The difficulties of yttrium-90 SPECT reconstruction 
arise due to the continuous bremsstrahlung spectrum and the 
lack of a discrete photo peak. In contrast to that, yttrium-90 PET 
suffers from the low probability of internal pair production re-
sulting in increased image noise. With regard to quantification 
for dosimetry and image quality for the detection of extra-he-
patic activity, post-therapeutic yttrium-90 SPECT and yttrium-90 
PET images were investigated with a phantom study and the 
results were applied to patient data. Methods: For the analy-
sis of image quality and activity recovery, a phantom with three 
inserts was filled with yttrium-90 at a fore- to background ratio 
of 10:1 and scanned at a Siemens Symbia T2 SPECT-CT and a 
Siemens Biograph mCT Flow Pet-CT. The bremsstrahlung SPECT 
was reconstructed with an in-house rotation-based penalized 
one-step-late OSEM with implemented background compensa-
tion. Different parameter settings regarding iterations, subsets, 
matrix size and TOF were analyzed for PET reconstruction with a 
TrueX algorithm for clinical scan conditions. Both imaging mo-
dalities were compared by the use of recovery coefficients (RC) 
and signal-to-noise ratio (SNR). Additional dose images were 
acquired for 5 SIRT patients via convolution of the SPECT and 
PET activity images with a Monte-Carlo simulated dose kernel 
for yttrium-90 and lesion doses were determined. Results: The 
RCs of SPECT were 59% for 249ml, 41% for 52ml, 24% for 16ml 
and 112% for the phantom background, while the RCs for PET 
were determined to 98% for 249ml, 38% for 52ml, 32% for 16ml 
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and 77% for the phantom background. The preferred PET recon-
struction for clinical scan conditions contained 3 iterations and 
4 subsets in a 128x128 matrix without TOF. SNR of SPECT was 
between 8 and 30 whereas for PET between 8 and 31. Lesion 
doses were found from 23-108Gy for SPECT and 44-150Gy for 
PET with a deviation of on average 35% between both imaging 
modalities for the 5 exemplary patients. No RC corrections were 
applied to the images. Conclusion: As expected, yttrium-90 
PET images show increased image noise due to the low signal. 
Among the analyzed reconstruction parameter settings, a re-
construction with a small number of image updates in a matrix 
with large voxel sizes without TOF provided the most robust re-
sult for clinical questions regarding quantification and detection 
of extra-hepatic activity. Our study indicates potential advantag-
es of PET against SPECT in terms of higher activity recovery and 
therefore better quantification for dosimetry.

EP-12 e-Poster Area
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EP-0180
Regadenoson vs Adenosine : Evaluation of reported 
symptoms-adverse effects of the pharmacologic stress 
agents
A. Tsaroucha1, O. Bourogianni1, M. Stathaki1, E. Papadaki1, 
M. Alefantinou1, M. Marketou2, H. Mavrakis2, S. Koukouraki1; 
1Department of Nuclear Medicine,University Hospital of Crete, 
Heraklion, GREECE, 2Department of Cardiology,University Hospital 
of Crete, Heraklion, GREECE.

Purpose: To compare the frequency and duration of reported 
symptoms- adverse effects of regadenoson and adenosine in pa-
tients undergoing myocardial perfusion imaging (MPI). Subjects 
and Methods: 803 patients were referred to the Nuclear Medi-
cine Department for pharmacologic stress test preceding MPI(-
March 2017- February 2018).607 underwent regadenoson stress 
procedure (regadenoson group-RG) and 196 adenosine stress 
procedure (adenosine group-AG).110/607 in RG were patients 
with known COPD. RG:mean age 71,8 years, 307 men(134:known 
CAD, 173:suspected CAD), 300 women(61:known CAD, 239 sus-
pected CAD). AG:mean age 70,5 years, 81 men(31:known CAD, 
50:suspected CAD), 115 women(22:known CAD, 93 suspected 
CAD). Results: 47,6% of patients (36,8% of men and 51% of 
women) in RG experienced at least one adverse effect-symptom, 
versus 53,6% of patients (39,5% of men and 59,1% of women) in 
AG. The main reported symptom in both groups was dizziness 
(23,9% of the patients in RG vs 23,5% in AG), followed by dis-
comfort (8,4% in RG vs 11,7% in AG) and chest pain(4,1% in RG 
vs 10,2% in AG).The frequency of other symptoms reported in 
RG vs AG respectively was: flushing(3,9% vs 7,1%), nausea(3,9% 
vs 2%), dyspnea(3,8% vs 4%), headache (3% vs 3%), weakness/
fatigue(3,9% vs 4,5%), palpitatios(1% vs 1,5%), stomach ache(1% 
vs 1%). vomiting (1% vs 0%), paresthesia (0,5% vs 1,5%).The av-
erage duration of symptoms was 2,98 min (0,16-20min) in RG vs 
3,4min (1-18 min) in AG, whereas the median duration was 2 min 

for RG vs 3 min for AG. All symptoms reversed in time with no 
need of remedy rescue. Conclusion: Regadenoson is a safe and 
easily usable stress agent in daily clinical practice. The frequency 
of the reported symptoms-adverse effects, with the exception of 
nausea and vomiting, was overall lower in RG vs AG.

EP-0181
Safety And Tolerability Of Regadenoson Pharmacological 
Stress For Pre-operative Evaluation Of Patients Scheduled 
To Undergo Medium To High-risk Non-cardiac Surgery: 
A Randomized Controlled Study With Dipyridamole / 
Preliminary Results
P. Z. Stavrou1,2, K. Polytarchou1,2, C. Giannopoulou1, K. Pantos2, 
I. Mourouzis2, M. Papachristou1, I. Datseris1, A. S. Manolis2; 
1Evagelismos General Hospital of Athens, Athens, GREECE, 2Athens 
University School of Medicine, Athens, GREECE.

Introduction: Regadenoson is a pharmacologic stress agent 
used in myocardial perfusion imaging. It is a selective A2A ad-
enosine receptor agonist with a short half-life, high affinity for 
A2A receptors and low to no affinity for the other adenosine 
receptors (A1, A2B and A3), which are responsible for its adverse 
reactions. Regadenoson’s main advantages are its brief protocol 
of administration and its ability to be administered in patients 
with asthma or chronic obstructive pulmonary disease (COPD) 
of moderate severity. A disadvantage is the higher cost of this 
pharmaceutical agent in comparison with the cheaper dipyrid-
amole. The purpose of this study is the assessment of regade-
noson’s safety and tolerability, in comparison with dipyridamo-
le, in a specific patient group. Patients and Methods: This an 
ongoing randomized controlled study of patients scheduled for 
medium- to high-risk non-cardiac surgery who have at least 1 
coronary risk factor and are undergoing pre-operative evalua-
tion with myocardial scintigraphy using pharmacological stress 
agents. Patients are randomized into two groups, patients re-
ceiving Regadenoson (study group) and patients stressed with 
Dipyridamole (control group). Results: 73 patients have been 
recruited thus far. 35 patients (aged 70.5±10.2 years, 20 males) 
have been randomized to pharmacologic stress with Regad-
enoson, and 38 patients (aged 69.5±10.1 years, 26 males) to 
Dipyridamole (p for age >0.05). Patients with known coronary 
artery disease were 11 (31.4%) in the Regadenoson group and 
14 (36.8%) in the Dipyridamole group (p>0.05). Gastrointestinal 
discomfort (25.7% vs 5.3%, p=0.015) and headache (14.3% vs 
23.7%, p>0.05) were the 2 most frequent adverse reactions in 
the first group, while headache (23.7% vs 14.3%, p>0.05) and 
dizziness (18.4% vs 11.4%, p>0.05), were the most frequent ones 
in the second group. Aminophylline was administered to 7 pa-
tients in each group (p>0.05). After injection of Regadenoson, 
heart rate increased by 29.4±9.0% and after Dipyridamole infu-
sion by 15.6±8.3% (p<0.001). S-T depression in the ECG record-
ing was observed in 6 (17.1%) patients in the first group (0.5-1 
mm), and in 2 (5.3%, p>0.05) in the second group (0.5-3 mm). 
No patient (0%) from the Regadenoson group developed atrio-
ventricular (AV) conduction abnormalities, while first degree AV 
block was observed in 4 (10.5%) patients from the Dipyridamole 
group (p=0.048). Conclusion: Regadenoson seems to be as safe 
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and tolerable as Dipyridamole, regarding adverse reactions, but 
with less AV conduction abnormalities and faster resolution of 
symptoms due to its shorter half-life.

EP-0182
Concordance between regadenoson stress 
echocardiography and miocardial perfusion study (99mTc-
sestamibi) in the diagnosis of myocardial ischemia
A. Sevilla, J. Vara, I. Iglesias, E. Rodriguez, C. Felix, J. Lastra; CAULE, 
León, SPAIN.

Introduction: Regadenoson is a intravenous pharmaceuti-
cal agent approved for the detection of myocardial ischemia 
used in conjunction with 99mTc-sestamibi in stress imaging. To 
date, few studies have appraised the utility of this drug using 
transthoracic echocardiography with the same purpose. We de-
signed this prospective study to evaluate the diagnostic agree-
ment between these two techniques used simultaneously to 
detect myocardial ischemia. Methods: In 63 patients referred to 
our clinic for the evaluation of chest pain, myocardial perfusion 
study was performed with regadenoson as a pharmacologic 
agent that was injected before 99mTc-sestamibi in stress imag-
ing. Stress and rest sets of images were evaluated for relative 
uptake of Tc99m-sestamibi in order to detect and characterize 
perfusion defects. The echocardiogram was performed 60-90 
seconds after the administration of the drug using a standard-
ized technique. Two independent observers (one cardiologist 
and one nuclear physician) interpreted the images, both un-
aware of the result of the complementary technique. Results: 
Sixty-three patients were included, 32 (51%) of them males. Me-
dian age was 72 years (IQR 61-78). Twenty-two (35%) patients 
had had a diagnosis of ischemic heart disease before the study 
(either a myocardial infarction or a coronary revascularization). 
The prevalence of cardiovascular risk factors was very high in 
this sample, being 23 (37%) current or former smokers, 47 (75%) 
had arterial hypertension, 23 (37%) had diabetes, 47 (75%) had 
dyslipidemia. The median pre-test probability of coronary artery 
disease in those without a true previous diagnosis was 25% (13-
52), being 44% in the intermediate risk and 54% in the low risk 
stratum. A non-significant reduction is systolic blood pressure 
was detected with the drug: 134.9 (21.4) mmHg Vs 132.1 (24.6) 
mmHg, p=0.07. However, a slight reduction in diastolic blood 
pressure was noted: 77.4 (11.0) mmHg Vs 74.1 (13.1) mmHg, 
p=0.007, with a striking increase in heart rate: 68.4 (13.9) bpm 
Vs 92.1 (17.0) bpm, p<0.001. More patients had a SPECT test 
showing myocardial ischemia (27% Vs 17%; p<0.001). The kappa 
index obtained from this sample was 0.55 (CI95% 0.31-0.79). In 
the group of patients without a history of coronary artery dis-
ease (n=41), kappa index was even lower: 0.37 (CI95% 0.0-0.74). 
Conclusions: Myocardial perfusion study provides more posi-
tive tests than stress echocardiography when regadenoson is 
used as the stressor agent. The concordance between both test 
modalities is at best modest.

EP-0183
Regadenoson myocardial perfusion imaging: Correlation 
between stress evidence and scintigraphic results

J. Koutsikos1, G. Angelidis2,1, A. Velidaki3, S. Zachaki1, M. Vogiatzis1, 
E. Ilia1, I. Mamarelis1, K. Lazaridis1, A. Zafeirakis1, P. Georgoulias2, N. 
Demakopoulos1; 1Army Share Fund Hospital (417 NIMTS), Athens, 
GREECE, 2University of Thessaly, Larissa, GREECE, 3General University 
Hospital ‘’Laiko’’, Athens, GREECE.

Purpose / Introduction: Regadenoson is a selective A2A ad-
enosine receptor agonist used as a stress agent for myocardial 
perfusion imaging (MPI). Similarly to other stress agents, regad-
enoson may cause several side-effects. We investigated the 
correlation between symptoms and/or ST segment changes 
during regadenoson administration with myocardial perfusion 
imaging (MPI) results (positive/negative studies). Subjects 
& Methods: We enrolled 133 consecutive patients (82 males, 
51 females, mean age 69.6 y.o) referred to our department for 
a clinically indicated pharmacological stress MPI. Data on the 
symptoms and ST segment changes, observed during regad-
enoson administration, were recorded. As a criterion of positive 
electrocardiographic findings, we considered >1 mm horizontal 
or downsloping ST segment depression 80 ms after the J point, 
or >1 mm of additional ST segment rise in leads without patho-
logic Q waves. All participants underwent both stress and rest 
MPI. Two experienced observers evaluated the scintigraphic im-
ages; studies with evidence of myocardial ischemia or scar were 
classified as positive studies (PS). Seven patients were excluded 
from the study due to non-diagnostic MPI results. The investiga-
tion of the association between MPI and categorical variables of 
interest was performed by chi-squared statistics; One Way Anal-
ysis of Variance was used to assess possible differences between 
MPI and continuous variables. All tests were 2-sided and level of 
significance was set at 5%. Results: Eighty patients had MPI PS. 
Regadenoson-related symptoms were observed in 72 patients. 
No symptoms were reported in 54 patients; thirty-six patients 
had PS. One symptom was observed in 36 patients, while two 
or more different symptoms were reported in 36 patients; PS 
were interpreted in 23 and 21 patients, respectively (p=0.107). 
The three most common symptoms were dyspnea (36/126), dis-
comfort (18/126), and dizziness (15/126). Twenty-one patients 
with dyspnea, 11 patients with discomfort, and 8 patients with 
dizziness had PS (patients with PS but without the above-men-
tioned symptoms were 59, 70, 72, respectively). Furthermore, 
positive ST segment changes were recorded in 9 patients; 6 
had positive ST segment changes and PS (patients without ST 
changes and PS were 74). MPI results were not significantly asso-
ciated with the presence of either regadenoson-induced symp-
toms or electrocardiographic changes during pharmacological 
stress. Discussion / Conclusion: Our findings indicate that the 
presence of symptoms and/or ST segment changes during re-
gadenoson administration does not significantly correlate with 
the visual interpretation of MPI studies.

EP-0184
Myocardial Perfusion Imaging (MPI) with Regadenoson 
(Rapiscan®) in patients with first A-V degree block: Our 
experience
G. Sabatel Hernández, F. García Gómez, I. León-Asuero Moreno, T. 
Cambil Molina, C. Buján Lloret, P. de la Riva Pérez, C. Calvo Morón, 
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J. Castro Montaño; Hospital Universitario Virgen Macarena, Sevilla, 
SPAIN.

Purpose: To evaluate the security of Regadenoson (Rapiscan®) 
during MPI test with pharmacologic stress, in patients who had 
showed a first degree A-V block in the baseline ECG. Subjects 
and Methods: 34 patients (men:17 and women:17) with first 
degree A-V block at baseline ECG and previous suspected/con-
firmed coronary artery disease (CAD) were evaluated between 
April 2017-April 2018. The average age was 72±8,3 years-old. 
At the moment of the test, 9 patients were being treated with 
β-blockers,14 patients had stopped taking the potentially inter-
fering medication and 7 of them had no treatment. Previously, 3 
patients had history of mild/moderate asthma and 1 patient had 
a chronic obstructive pulmonary disease (COPD) GOLD II. Posol-
ogy and method of administration: Regadenoson (Rapiscan®) 
was administered as protocolized in a single injection of 400 mi-
crograms (5 ml), 10-second injection, into a peripheral vein, af-
ter the radiopharmaceutical injection. Baseline blood pressures, 
oxygen saturation (SO2) at minutes 1, 3 and 6 postinjection, in-
creases in heart rate, appearance of side effects and alterations 
in the ECG during stress were registered. Subsequently, obtain-
ing and interpretation of images were performed. Results: Max-
imum baseline systolic/diastolic blood pressure registered was 
193/98mmHg, respectively. Minimum baseline heart rate was 
43bpm and the maximum taquicardization was 133bpm (two 
minutes postinyection), minimum SO2 was 94% and maximum 
was 99%. The side effects registered were fatigue 5/34 (14,7%), 
2/34 hypotension 95/63mmHg (5,8%), headache 2/34 (5,8%), 
1/34 dyspnea (2,9%) and 1/34 increase intestinal peristalsis 
(2,9%). 13 patients (38,2%) needed administration of euphiline 
between minutes 6-8 (80mg) to reverse the side effects and 1 
patient at minute 3 for an intense dyspnea. 1 patient showed 
a 2mm ST-segment depression in precordials V3-V4, without 
ischemia imaging. 4 patients had inducible mild/moderate isch-
emia and another patient showed residual damage after heart 
attack. Conclusion: In our experience, the pharmacologic stress 
with Regadenoson allows the evaluation of coronary ischemia 
in a safe way, avoiding the complications secondary to adenos-
ine interacting and activating the A1 cell surface receptors, in 
patients with first degree block at baseline ECG.

EP-13 e-Poster Area

Cardiovascular: Cardiovascular II

EP-0185
J-access Risk Model For Major Cardiac Events: Comparison 
Between Prediction And Outcome In Patients With Chronic 
Kidney Disease 
K. Nakajima1, S. Nakamura2, H. Hase3, Y. Takeishi4, S. Nishimura5, 
Y. Kawano6, T. Nishimura7; 1Kanazawa University Hospital, 
Kanazawa, JAPAN, 2Kansai University of Welfare Sciences, 
Kashihara, JAPAN, 3Toho University Ohashi Medical Center, 
Tokyo, JAPAN, 4Fukushima Medical University, Fukushima, JAPAN, 
5Saitama Medical Univ. International Medical Cener, Hidaka, 

JAPAN, 6Teikyo University, Fukuoka, JAPAN, 7Kyoto Prefectural 
University of Medicine, Kyoto, JAPAN.

Purpose: This study aimed to validate the accuracy of a ma-
jor-event risk model that was created in the multicenter J-AC-
CESS prognostic study using a new independent multi-center 
cohort of patients with chronic kidney disease (CKD). Methods: 
Based on J-ACCESS multicenter study in Japan three risk mod-
els have been created using multivariable logistic analysis and 
currently utilized for clinical practice. Three-year major cardiac 
event risk (%) comprising cardiac death, non-fatal acute coro-
nary syndrome, and severe heart failure requiring hospitaliza-
tion. Model 1 derived from 4031 patients and used 4 variables of 
age, summed stress score (SSS), left ventricular ejection fraction 
and diabetes. Models 2 and 3 derived from 2,395 patients and 
included an additional variable of estimated glomerular filtration 
rate (eGFR, continuous variable ) for Model 2, and five variables 
with four SSS classes and categorical variable of eGFR for Mod-
el 3. The validation data were multicenter prognostic cohort of 
CKD patients without hemodialysis (n = 526), and three-year fol-
low-up was completed. The Kaplan-Meier survival analysis was 
performed for three groups of low (&lt; 3%/3 y), intermediate 
(3 - 9% /3 y), and high (&gt;9%/3 y) risk, and receiver operating 
characteristic (ROC) analysis to predict major cardiac events was 
also performed with area under the curve (AUC). Results: During 
the follow-up time of 3 years, 59 (11.2%) major cardiac events 
occurred. Survival analysis showed that risk stratification was ef-
fective using any of the three risk groups, and ROC-AUC was 0.66, 
0.67, and 0.66 for Models 1, 2, and 3, respectively (n. s. among 
groups). Risk stratification was good for patients with eGFR 
&#8805;15 mL/min/1.73m2 (n = 427), showing comparable pre-
diction and actual event rates (prediction/outcome: &lt;3%/3.1%, 
3-9%/9.9%, and &gt;9%/15.9 % for patients with low, intermedi-
ate and high risk groups (p = 0.0087, Model 2). However, actual 
event rates were equally high across all risk groups for patients 
with eGFR &lt; 15 mL/min/1.73 m2. Frequency of high C-reactive 
protein was high in groups with high event rate. Conclusion: 
The J-ACCESS major event risk models can stratify patients with 
CKD and eGFR &#8805;15 mL/min/1.73m2. Although the risk 
model including eGFR works better to predict their event rate in 
CKD patients, patients with low eGFR (&lt;15 mL/min/1.73m2) are 
potentially at high risk patients across all estimated risk values.

EP-0186
Myocardial perfusion imaging in women with suspected 
coronary artery disease
E. Moralidis1, A. Sakkou2, A. Kalaitzoglou3, D. Katsaboukas3, D. 
Lopresti3, G. Arsos1; 1Aristotle University, Thessaloniki, GREECE, 2”St 
Paul” Hospital, Thessaloniki, GREECE, 3”G. Papageorgiou” Hospital, 
Thessaloniki, GREECE.

Aim: The specific attributes of coronary artery disease (CAD) in 
women are drawing particular attention. This work investigates 
the clinical characteristics and imaging results of women with 
suspected CAD, referred for myocardial perfusion scintigraphy 
(MPS). Method: The demographic and clinical features of 538 
consecutive women with suspected CAD, aged 65±10 years, 
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were analyzed. Patients were submitted to stress-rest MPS (92% 
dipyridamole, 2% adenosine, 6% exercise). The clinical probabili-
ty of CAD was determined according to both the Diamond-For-
rester criteria (age, symptoms) and the Morise scoring system 
(age, symptoms, estrogen status, diabetes, hypertension, dys-
lipidemia, smoking, obesity) as “low”, “intermediate” and “high”. 
Based on a 17-segment model, scans were graded as normal 
(SSS<4) or abnormal (SSS≥4), whereas clinically significant isch-
emia was defined as stress abnormality in ≥3 segments. Results: 
Kappa statistics showed: In determining MPS results according 
to the clinical probability of CAD based on the Diamond-For-
rester and Morise criteria: A history of heart failure was found an 
independent predictor of an abnormal MPS result, but no vari-
able could determine clinical significant ischemia. Conclusion: 
In women with suspected CAD: (1) the Diamond-Forrester crite-
ria overestimate the clinical probability of CAD in comparison to 
the Morise grading system, which incorporates cardiovascular 
risk factors together with age and symptoms. (2) Abnormal MPS 
results and clinically significant ischemia were noted in few cas-
es, regardless the clinical probability of CAD. (3) No variable was 
related with clinically significant ischemia.

EP-0187
Comparison of two commercial software packages for 
the calculation of transient ischemic dilation (TID) index 
in patients who underwent gated SPECT myocardial 
perfusion imaging
S. Alexiou1,2, G. Angelidis1, V. Valotassiou1, I. Tsougos1, D. Psimadas1, 
C. Tzavara1, V. Lakiotis2, A. Kaspiri2, A. Ziaka1, E. Baniora1, E. 
Theodorou1, C. Ziangas1, M. Kournouti1, D. Alexopoulos2, D. 
Apostolopoulos2, P. Vassilakos2, P. Georgoulias1; 1University Hospital 
of Larissa, Larissa, GREECE, 2University Hospital of Patras, Patras, 
GREECE.

Purpose/INntroduction: The introduction of quantitative pa-
rameters, such as the transient ischemic dilation (TID) index, 
from gated single photon emission computed tomography 
(SPECT) enhanced the clinical (particularly, the prognostic) val-
ue of myocardial perfusion imaging. We aimed to compare the 
obtained values of TID using two commercial software packag-
es (Emory Cardiac Toolbox, Myovation). Subjects & Methods: 
The study sample consisted of 954 patients (502 males) mean 
age 63.5 years (SD=10.9 years), who were referred to our depart-
ments for the assessment of known or suspected coronary ar-
tery disease, as clinically indicated. The participants underwent 
either treadmill test (Bruce protocol) or pharmacological stress 
(adenosine or regadenoson, with low-level exercise according 
to the European Association of Nuclear Medicine Procedural 
Guidelines), combined with 99mTc-tetrofosmin gated SPECT 
(stress/rest, one-day protocol). The concordance of the two 
software packages was evaluated with the computation of in-
tra-class correlation coefficients (ICCs). Paired t-tests were also 
used to investigate differences in mean values among the two 
packages. Patients were divided into subgroups according to 
heart size (rest end-systolic volume, ESV cut-off value: 25 mL) 
and perfusion imaging (summed stress score, SSS >/≤3). Re-
peated measurements analysis of variance (ANOVA) was ad-

opted to evaluate the differences observed in the two software 
packages among the subgroups defined based on ESV and SSS. 
Results: The ICC for TID values was 0.71 in total sample indicat-
ing a good correlation (p<0.001) between the two packages. 
Similar results were obtained for patients with rest ESV≤25 mL 
and for those with rest ESV>25 mL. Moreover, the ICC was 0.64 
(p<0.001) for patients with SSS<3 and 0.77 (p<0.001) for patients 
with SSS≥3. Mean TID values obtained using Myovation were 
significantly lower compared to those obtained using Emory 
Cardiac Toolbox (0.97±0.11 vs. 1.00±0.12, p<0.001). The differ-
ence in TID mean values between the two packages was sim-
ilar and still significant in patients with ESV≤25 mL and in those 
with ESV>25 mL (p=0.270). In addition, the aforementioned 
difference was similar in patients with SSS<3 and in those with 
SSS≥3 (p=0.292). Discussion/Concusion: According to our re-
sults, Myovation provided lower TID mean values compared to 
Emory Cardiac Toolbox. Despite the observed good correlation, 
the difference in mean TID values calculated from the two pack-
ages was statistically significant.

EP-0188
Impact Of Filtering On Single Photon Emission 
Tomography Reconstruction For Quantitative & 
Qualitative Improvement Of Intermediate Coronary 
Artery Disease - Comparison With Angiography And 
Computerised Tomography Angio
M. Masoomi1, H. Mahmoud1, K. Khalfallah1, O. Ragab1, E. Ahmed1, 
S. Arafat2, I. Al-Shammeri1; 1NM Department, ADAN Hospital -KW, 
Kuwait City, KUWAIT, 2Cardiac Center, ADAN Hospital -KW, Kuwait 
City, KUWAIT.

Purpose/Introduction: Filtering has great impact on the pro-
cessing and quantitative/qualitative assessment of SPECT im-
ages, with more effect on intermediate clinical cases. Much 
discrepancy in selection of proper filter and its parameters for 
individual cases are exist. The authors investigated the impact 
of most common available filters on NM images of patients with 
CAD, and compared the results with the CT- Angio and inva-
sive angiography for accuracy evaluation. Subjects/Methods: 
The investigation initiated by performing the various SPECT / 
CT scan of Jaszczak & NEMA chest phantoms having hot and 
cold inserts (9.5-37 mm). Data acquired on GE 670 PRO SPECT/
CT; 360Ø, 64 frames, 60s, 128 , LEGP with CT attenuation (120 kV 
& 170 mA). The images reconstructed with FBP and ITERATIVE 
OSEM utilizing filters; Hann, Butterworth, Metz, Hamming and 
Wiener. The Image contrast measured to assess absolute near-
ness of the inserts. Scans of 20 patients with CAD, 17 males and 
3 females, age 41-77 year old who had been reported earlier re-
processed with the nominated filter and were reported by 2 NM 
consultants. The results compared to the earlier reports and to 
the CT –Angio and Angiography. Results: The optimization sug-
gested 3 filters; Wiener (Wi), Metz and Butterworth (But) provide 
highest contrast (99% to 3%) and (81% to 32%) for the cold and 
hot inserts respectively, with the (Wi) filter to be the best option. 
The reprocessed patients scan with the (Wi) presented an ele-
vated improvement in diagnostic accuracy, correlated well with 
the CT-Angio and Angiography results (p=9.36E-7 & r=0.910 for 
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Wi vs p=0.047 & r=0.501 for But). Four out of five cases that re-
ported normal, appeared to have moderate to severe Ischemia, 
and one remained normal when reprocessed with the Winer 
filter (r= 1 for Wi vs r=0.577 for But). Discussion/Conclusion: 
It appears the Wiener filters could produce results with highest 
contrast for both cold and hot spheres (99.5%-36.4%) , and for 
the patient data it is more consistent with angiography results, 
with much elevated accuracy in intermediate cases (r = 0.910 for 
Wiener and r = 0.501 for Butterworth vs angiography). However, 
the optimum parameters obtained for the filters have no rela-
tion with the resolution of the imaging system but the details of 
the objects could be improved.

EP-0189
Correlation between ST changes during stress test and 
summed stress score in female patients who underwent 
myocardial perfusion imaging
S. Alexiou, G. Angelidis, V. Valotassiou, I. Tsougos, D. Psimadas, 
C. Tzavara, A. Ziaka, E. Baniora, E. Theodorou, C. Ziangas, 
M. Kournouti, G. Giamouzis, J. Skoularigis, F. Triposkiadis, P. 
Georgoulias; University Hospital of Larissa, Larissa, GREECE.

Purpose/Introduction: In women, ischemic changes recorded 
during stress test tend to be of lower clinical value in compar-
ison to men. We aimed to investigate the correlation between 
ST segment changes during stress test and myocardial perfu-
sion, as evaluated based on summed stress score (SSS), in fe-
male patients. Subjects & Methods: The study sample consist-
ed of 317 patients with mean age 64.7 years (SD=10.2 years), 
who were referred to our department for the assessment of 
known or suspected coronary artery disease, as clinically indi-
cated. The participants underwent either treadmill test (Bruce 
protocol) or pharmacological stress (adenosine or regadenoson, 
with low-level exercise according to the European Association 
of Nuclear Medicine Procedural Guidelines), combined with 
99mTc-tetrofosmin gated single photon emission computed to-
mography - SPECT (stress/rest, one-day protocol).). As a criterion 
of positive (ischemic type) ST segment changes, we considered 
>1 mm horizontal or downsloping ST segment depression 80 
ms after the J point, or >1 mm of additional ST segment rise 
in leads without pathologic Q waves. Studies with SSS<3 were 
classified as normal, studies with SSS 3-8 were considered as 
mildly abnormal, and those with SSS>8 were considered as 
moderately - severely abnormal. Results: In the study sample, 
155 patients underwent a Bruce treadmill test and 162 phar-
macological stress. Positive ST segment changes were found in 
47.4% of the patients who underwent treadmill test, and 21.1% 
after pharmacological stress. Among the participants who un-
derwent treadmill test, the proportion of patients who had SSS 
3-8 was 24.7% in cases without positive ST segment changes 
and 16.2% in cases with ischemic type changes. Moreover, the 
proportion of women who had SSS>8 was 6.8% in cases with 
ST segment changes, whereas no patient without ST change 
had SSS>8. Among the participants who underwent pharma-
cological stress, the proportion of patients who had SSS 3-8 was 
37.8% in cases without positive ST segment changes and 38.2% 
in cases with ischemic type changes. Further, the proportion of 

women who had SSS>8 was 6.3% in cases without ST chang-
es and 8.8% in cases with ischemic type changes. Discussion/
Conclusion: A significant number of female patients with isch-
emic type ST changes during stress test exhibit a normal myo-
cardial perfusion imaging study. However, in participants with a 
moderately - severely abnormal study who underwent treadmill 
test, positive ST changes were recorded more frequently.

EP-0190
Comparison Of Diagnostic Accuracy Of Scoring Systems 
Using Myocardial Perfusion Imaging With Single Photon 
Emission Computer Tomography And Invasive Coronary 
Angiography For Coronary Artery Disease Severity 
Evaluation
E. Denisenko-Kankiya, F. Chanakhchian, D. Boyko; Municipal 
Hospital 4, Moscow, RUSSIAN FEDERATION.

Aim: To evaluate prognostic value of myocardial perfusion 
imaging (MPI) with single-photon emission computer tomog-
raphy (SPECT) of hemodynamically significant coronary artery 
(CA) stenosis on basis of comparative analysis with angiograph-
ically observed Gensini score (GS). Material and Methods: 
Overall 232 patients (mean age 57,21±5,6 y.) with coronary 
artery disease (CAD) were included in this study. Risk factors 
(DM, AH, smoking, hyperlipidemia, BMI, smoking) of adverse 
cardiac events (ACE) were analyzed in patients. All of them 
underwent to stress/rest MPI/SPECT using two-detector rotat-
ing gamma-camera, followed by coronary angiography (CAG).
During SPECT 20-segment model of left ventricle was applied. 
Summed stress score (SSS) was used for estimation of intensi-
ty of perfusion defects in stress. Normal MPI was considered if 
SSS<4; slightly abnormal: SSS=4-7; moderate and significant-
ly abnormal: SSS=8-13 and SSS>13, respectively. The degree 
of ischemia was also assessed on basis of summed difference 
score (SDS) analysis: SDS<2 - no ischemia, SDS=2-7 moderate 
ischemia and SDS>7 - significant ischemia. Severity of CAD was 
evaluated angiographically with Gensini scoring (GS) system. In 
GS the degree of stenosis in CA are 0 for no stenosis, 1 for 1%-
25% stenosis, 2 for 26%-50% stenosis, 16 for 91%-99% stenosis 
and 32 for 100% stenosis. The score then was multiplied by a 
factor corresponding to importance of location CA lesion. Ac-
cording to GS patients were divided into 3 groups with score: 
1) 0; 2) 1-34, and 3) over 35. Results: In 66 (28,4%) patients GS 
was 0 (group 1). In this group there was significantly lower pa-
tients with ACE risk factors in comparison with those with GS 
1-34 and more than 35 (33,1% vs 46,7% and 78,1%, respectively, 
p<0,05). In group 1 extension of perfusion defects in stress (SSS) 
and severity of ischemia (SDS) were lower than in other 2 sub-
groups. For the group 1 SSS was 3 [0; 5]; and SDS - 1 [0; 3]; 95% CI 
р<0,001. For GS=1-34 (group 2) SSS - 7 [5; 10] and SDS - 4 [2; 6]; 
95% CI, р<0,05. For GS>35 (group 3) SSS - 15 [7; 21]; SDS - 7 [5; 9]; 
95% CI, р<0,001. Conclusions: SPECT-MPI and CAG have good 
diagnostic performance for CAD extent and severity, and they 
provide different and complementary information for diagnosis 
and evaluation of CAD (ischemia and atherosclerotic plaque de-
tection). A good relationship was achieved scintigraphic score 
of ischemia (SSS and SDS) and angiographic score (GS) of CAD.
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EP-0191
The Hibernating Myocardium In Prediction Of Outcome 
After Coronary Bypass Surgery In Patients With 
Postinfarction Left Ventricular Aneurysm: A Gated 
Myocardial Perfusion Spect Study
M. Vakhromeeva, A. Vakhrameeva; Pirogov National Medical 
Surgical Center, Moscow, RUSSIAN FEDERATION.

Background: Myocardial perfusion imaging has emerged as 
an increasingly emerged valuable tool to identify and risk-strat-
ify patients with СAD (and CAD with postinfarction left ven-
tricle aneurysms - LVA) to develop an acceptable revascular-
ization strategy. Aim: To investigate restoration of regional 
function and blood flow after revascularization in patients 
with postinfarction LVA. Methods: In our study we included 52 
patients with postinfarction LVA (47 men, 90,4% and 5 wom-
en, 9,6%), mean age 51,1 ± 11,1 years. All patients were per-
formed “stress/rest” or “rest” gSPECT with 99mTc-Technetrill using 
two-detector rotating gamma-camera (“Discovery NM/CT 
670”, GE) before operation (for assessment viable myocardium) 
and after surgical treatment (for assessment hibernating myo-
cardium recovery). In all patients before and after revascular-
ization we determined perfusion and regional wall thickening 
on unified 20-segment polar maps. Perfusion polar plots were 
compared with functional ones on which the zones of systol-
ic wall thickening were assessed. Results: After the operation 
we indentified perfusion improvement of varying severity in all 
52 (100%) patients. On average, perfusion defects decreased 
throughout the group from 28,8 ± 6.6% to 18,7% ± 7,1% (P 
<0.01). However, in patients with a baseline volume of hy-
poperfused zones (HZ) of no more than 30-35%, perfusion de-
fects decreased on average by 46,5% (from 21,3 to 70,1%), but 
in patients with HZ volume of more than 35%, the decrease 
in defects was on average 14,3% (9,8 - 28,2). The total ejection 
fraction of LV for the whole group increased by 5,8% (from 43,3 
± 7,7% to 49,1 ± 8,3%, P <0.01). However, as the segmental 
analysis showed, contractility significantly improved only in 
30,1% of initially dysfunctional segments (91 of 302) - only in 
segments with accumulation of the tracer in excess of 50% 
(with initially hibernated myocardium). Conclusions: Myo-
cardial perfusion gSPECT yields excellent predictive accuracy 
for recovery of function after revascularization. The likelihood 
of recovery of function after revascularization is related to the 
extent of myocyte injury and the amount of HZ. Improvement 
in regional contractile function is seen in approximately one 
third of dysfunctional segments. Improvement of perfusion in 
patients with postinfarction LVA after the surgical treatment 
depends on the volume of viable (hibernating) myocardium 
in postinfarction zone.

EP-0192
Improvement of left ventricular asynchrony after 
revascularization predicted from phase and mechanical 
indices in gated-myocardial perfusion SPECT
T. Niimi1, M. Sugimoto1, S. Yoshida1, H. Miyazawa1, M. Nanasato1, 
H. Maeda2; 1Nagoya Daini Red Cross Hospital, Nagoya, JAPAN, 
2Nagoya University School of Health Sciences, Nagoya, JAPAN.

Purpose: Assessment of contraction synchronicity is consid-
ered important for the diagnosis of coronary artery disease 
(CAD). We evaluated the synchronicity in contraction and as-
sessed the recovery following contraction insufficiency after 
revascularization. Methods and Materials: We assessed 16 pa-
tients with CAD (mean age: 66.8 ± 10.7 years, 13 male) by using 
resting electrocardiographic-gated 99mTc agents single-pho-
ton emission computed tomography (SPECT), which was per-
formed in all the patients before and after revascularization. To 
differentiate between abnormal contractions of the cardiac wall, 
the phase analysis with phase bandwidth, standard deviation 
(SD), and entropy were analyzed using cardio REPO (EXINI Di-
agnostics, Lund, Sweden/ FUJIFILM RI Pharma, Co. Ltd., Tokyo, 
Japan), and contraction amplitude, synchronous contraction in-
dex (SCI), contraction work and ejection fraction (EF) were eval-
uated by using quantification of segmental function by solving 
the Poisson equation (QSFP) analysis. Additionally, 16 normal 
participants (mean age: 73.3 ± 10.8 years, 7 male) were analyzed 
using the same methods as comparative indicators. Participants 
at low risk for CAD, had normal left ventricular (LV) function, and 
showed normal perfusion on imaging were classified as normal. 
Statistical analyses were performed with p < 0.05 considered as 
statistically significant. Results: Improvement of LV asynchrony 
after revascularization was confirmed in all indicators of phase 
analysis and QSFP analysis (SCI: p < 0.05, otherwise p < 0.005). 
Average contraction amplitude improved from 24.3% to 28.2% 
(normal average 35.5% ± 4.3%), SCI increased from 73% to 81% 
(normal average 96.2% ± 1.6%), contraction work increased from 
4.8 mJ·cm−2/beat to 5.9 mJ·cm−2/beat (normal average 7.3 ± 1.2 
mJ·cm−2/beat), and the EF improved from 44.6% to 50.6% (nor-
mal average 77.4% ± 6.2%). A correlation between the phase 
SD of the phase analysis and the contraction work of the QSFP 
analysis was confirmed for the relationship of each indicator cal-
culated as per a normal case (p < 0.05). In addition, correlation 
was confirmed between contraction work and EF (p < 0.05). 
Conclusion: SCI and contraction work were numerical indices 
which analyzed cardiac function mechanically, and the relation 
with the indices of phase analysis was also clarified. Along with 
phase analysis, they may prove useful for the prediction of re-
covery from contraction insufficiency after revascularization.

EP-0193
SPECT guidance for revascularization of Coronary Chronic 
Total Occlusion (CTO)
W. M. Schaefer, D. Knollmann; Kliniken Mariahilf, 
Mönchengladbach, GERMANY.

Purpose/Introduction: In patients with Coronary Chronic Total 
Occlusion (CTO) therapeutic decisions on revascularization of-
ten diversify, sometimes even nihilism occurs. Assuming that a 
CTO must induce a severe ischemia, an interventional procedure 
should reduce ischemic burden. Since collaterals can supply the 
CTO-dependent region, it is often impossible to predict the ex-
tent of ischemia when only morphological data are available. 
Aim of our study was to investigate how heterogeneous the 
ischemic burden in CTO can be and therefrom discuss, whether 
a noninvasive stress test should always be done beforehand of 
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revascularization of CTOs. Subjects & Methods: In 13 patients 
with CTO (9*RCA, 2*RCX, 2*LAD) and predominantly preserved 
left ventricular function gated perfusion adenosine stress/rest 
SPECT-studies (MPS) were performed using 99mTc-MIBI and a car-
diac camera (CardioMD, Philips). Using gender specific institu-
tional normal databases for comparison, extent of ischemia in 
% was calculated for stress and rest and the resulting difference. 
Considering standard vessel territories reversible ischemic bur-
den was calculated in % for the different territories. Variability 
of ischemic burden was calculated for the complete data sets 
as well as for the different territories, here under consideration 
how much of the reversible ischemia was within the CTO and 
how much in the adjacent territory. Results: Total ischemic bur-
den ranged from 3 to 32% (mean 20.6±8.7) for stress, from 0 to 
26% (mean 8.5±8.3) for rest and from 0 to 29% (mean 12.2±8.6) 
for difference. For the region supplied by the CTO artery re-
versible ischemic burden within the territory ranged from 0 to 
66% (mean 25.9±19.5), in the most affected adjacent territory 
ischemic burden ranged from 0 to 74% (mean 16.6±21.6). Dis-
cussion/Conclusion: In patients with CTO MPS show extreme 
heterogeneous ischemic burden - even no reversible ischemia 
was found - which should be incorporated in the decision tree 
whether a revascularization should be performed. The ischemic 
burden in the adjacent territory was unexpectedly high to us, 
which can be due to technical reasons - like misallocation - or 
due to real ischemia in territories from which collaterals supply 
the CTO region (steal phenomenon).

EP-0194
Tc-99m MIBI gated SPECT: myocardial perfusion and 
diastolic function findings in patients with typical chest 
pain and normal coronary arteries
E. Khachirova, L. Samoylenko, O. Shevchenko; Moscow, Moscow, 
RUSSIAN FEDERATION.

Aim: The aim of this study was to assess myocardial perfusion 
and diastolic left ventricular function in patients with typical 
anginal chest pain, positive exercise test and angiographically 
normal or near-normal coronary arteries. Material and Meth-
ods: 39 patients (17 male, 22 female, mean age 61.5±8.1 years) 
were included in this study. All the patients had typical angina 
chest pain, positive exercise test, and angiographically normal 
or near-normal coronary arteries. The patients with established 
CAD, history of myocardial infarction, heart failure, stage 2 and 3 
hypertension, LVH, and other diseases and conditions influenc-
ing myocardial perfusion or diastolic function, were excluded 
from the study. After initial assessment, the patients were divid-
ed into two groups: patients without history of hypertension 
(group 1: 17 pts, LVMMI 128±27 g/m2), and patients with the 
history of borderline or mild hypertension, well-controlled with 
standard medical therapy (group 2: 22 pts, LVMMI 132±21 g/
m2). All the patients discontinued antinanginal medical treat-
ment before the imaging study. Both rest and stress GSPET 
were performed in all patients one hour after the intravenous 
injection of 740 MBq of 99mTc-MIBI. The 17-segment model of 
MPI images was used for scoring. Summed stress score (SSS), 
summed rest score (SRS), summed difference score (SDS), and 

total perfusion deficit (TPD) were calculated for myocardial per-
fusion assessment. Peak filling rate (PFR), mean filling rate during 
the first third of diastolic time (MFR/3), and time to peak filling 
(TTPF) were calculated to assess diastolic function. Results: Sig-
nificant differences were found between group 1 and group 
2, regarding: SRS(1.8±0.8 vs. 3.6±1.6; p<.05), SSS (5.7±1.4 vs. 
7.6±2.3; p<.05), stress TPD (8.4±1.3 vs. 10.4±2.5; p<.05), rest TPD 
(3.7±0.9 vs. 5.0±1.6; p<.05), stress PFR (2.0±0.3 vs. 1.7±0.3; p<.05), 
stress TTPF (173±32 vs. 215±39; p<.05), and rest TTPF (156±13 
vs. 182±28; p<.05). Both in group 1 and group 2 significant cor-
relation were revealed between SSS and stress TTPF (r=0.54 and 
r=0.64, respectively, both p<.05) and between SSS and sMFR/3 
(r= -0,68 and r=-0,58, respectively, both p<.05). In group 1 signif-
icant correlations were found between sTPD and sTTPF (r=0.72; 
p<.05) and SRS and rTTPF (r=0.51;p<.05). Conclusions: Our re-
sults suggested relationship between stressinduced worsening 
of diastolic function and myocardial perfusion abnormalities in 
patients with typical angina, positive exercise test and angio-
graphically normal or near-normal coronary arteries. Therefore, 
gated-SPECT might give, at the same time, incremental infor-
mation about perfusion and diastolic function, and provide 
objective findings to assess patients with suspected myocardial 
ischemia.

EP-0195
Prediction of future adverse cardiac events by stress 
myocardial perfusion imaging in the patients with 
procedural failure for chronic total occlusions
S. Fukuzawa, S. Okino, Y. Iwata, T. Uchiyama, N. Kuroiwa, N. 
Shibayama, M. Inagaki; Division of Cardiology, Funabashi 
Municipal Medical Center, Chiba, JAPAN.

The success rate of chronic total occlusion (CTO) by coronary 
intervention procedure have been disappointing. However, it’s 
unclear if this prognostic benefit may apply to patients with re-
sidual CTO, where related myocardial ischemia might be pre-
vented by a well developed collateral circulation. The aim of 
this study was to evaluate prognostic value of stress myocardial 
scintigraphy (MPS) in patients with residual CTO left by proce-
dural failure. Between April 2002 and December 2007, 22 pa-
tients with procedural failure in recanalization of CTO were pro-
spectively registered. This study focuses on patients with at least 
one CTO in main coronary artery left after procedural failure. In 
all patients, adenosine stress Tc-99m tetrofosmin scintigraphy 
was prospectively performed 4 to 6 months after procedural 
failure in the recanalization of CTO. The left ventricle was divid-
ed into 17 segments on three short axes and one vertical long 
axis slices, and each segment was graded according to perfu-
sion using a semiquantitative 4-point system. MPS were eval-
uated calculating the summed stress score (SSS), summed rest 
score (SRS), and summed difference score (SDS) indexes (SDS 
less than 4 was considered minimal ischemia, between 4 and 8 
was considered mild ischemia, and greater than 8 was consid-
ered severe ischemia). All patients were followed-up for cardiac 
events. Hard events defined as cardiac death and myocardial 
infarction, soft events defined as incidence of unstable angina 
and revascularization procedures. Follow-up lasted more than 



S373 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

120 months. Hard events were observed in 15 pts. None of them 
had minimal ischemia detected by MPS. Soft events occurred 
with in 0 (0%), 10(15%), and 9 (16%) patients with minimal, mild-
ly abnormal, and severely abnormal findings. During follow-up 
period, patients with minimal ischemia were at low risk of hard 
cardiac events compared with patients with mildly and severe-
ly abnormal findings. A significant difference was observed in 
hard, soft, and composite event-free survival among patients 
with minimal, mildly abnormal, and severely abnormal findings. 
When multiple Cox regression analysis was implied, the factors 
that remained significant in final model for soft events were SSS, 
SDS, and angina during stress testing. However, SDS was the 
only independent predictors for both hard and soft events. MPS 
provides independent prognostic information for the risk strati-
fication of patients with a residual chronic total occlusion left by 
procedural failure. The event rate is directly related to the scin-
tigraphic extent of residual ischemic area. Patients with normal 
perfusion have an excellent event-free survival rate.

EP-0196
Myocardial Perfusion Imaging in Liver Transplantation 
Candidates - The Prognostic Influence of Different Risk 
Factors
H. C. Martins1, C. Filipa2, R. Silva1,3, G. Costa1,4, M. Ana1,3, M. Alegre1, 
M. Ferreira1,3,4, J. Lima1,4,3; 1Centro Hospitalar e Universitário de 
Coimbra, Coimbra, PORTUGAL, 2Centro Hospitalar de Trás-os-
Montes e Alto Douro, Vila Real, PORTUGAL, 3Instituto de Ciências 
Nucleares Aplicadas à Saúde, Coimbra, PORTUGAL, 4Faculdade de 
Medicina da Universidade de Coimbra, Coimbra, PORTUGAL.

Introduction: Patients undergoing liver transplantation (LT) are 
at higher risk of cardiac events, thus careful preoperative cardiac 
risk assessment is imperative. However, data regarding the role 
of non-invasive stress testing in LT candidates are scarce. The 
aim of this study was to assess prognostic implications of car-
diovascular risk factors in LT candidates submitted to myocardial 
perfusion imaging (MPI). Methods: All patients who underwent 
SPECT technetium-99m tetrofosmin imaging before LT from 
July 2009 to December 2017 were selected. LT candidates were 
submitted to 1-day stress/rest protocol, with the stress test be-
ing performed under adenosine or regadenoson. Perfusion dis-
tribution abnormalities were quantified by a segmental model 
score and the endpoint, defined as all causes of death or cardio-
vascular complications after MPI was recorded. Statistical anal-
yses were carried out using SPSS version-23. Results: A total of 
144 LT candidates were included, 121 men (84%) and 23 women 
(16%), with a mean age of 63±8 years old. The most frequent 
cause of end-stage liver disease was alcoholic disease (68.1%). 
Thirty four patients (23.6%) had an abnormal MPI study with 
median perfusion abnormality at stress and rest of 11.1±8.6% 
and 9.6±8%, respectively. Thirteen (9%) of them were high-risk 
patients (ischemia area >10%). Of the 144 LT candidates, 85 
(59.0%) patients underwent LT, four (2.8%) had cardiovascular 
complications and 42 (29.2%) died. The median follow-up was 
43.3±28.3 months. Using Kaplan-Meier analysis, cardiovascular 
complications had statistical significant relation with necrosis 
(p=0.017) and left ventricular ejection fraction (LVEF) (p=0,000). 

No other relation was found with cardiovascular complications 
(arterial hypertension p=0.747, diabetes p=0.502, dyslipidemia 
p=0.516, smoking p=0.491, ischemia p=0.659). The death didn’t 
show any significant relation with any of the studied variables. 
Conclusion: In our sample, abnormal MPI was common in LT 
candidates. Necrosis, as well as LVEF seem to be related with 
development of cardiovascular complications. No relation was 
found between the study variables and the occurrence of death.

EP-0197
Exercise-induced Left Bundle Branch Block in Gated 
Myocardial Perfusion SPECT: Significance and prognostic 
value
P. Jane Soler, B. Lorente-Castro, O. Ajuria-Illarramendi, I. López-
Villar, S. Rizkallal Monzón, M. Gómez Martínez, M. Orduña Díez; 
Hospital Universitario Ramón y Cajal, Madrid, SPAIN.

Introduction: The appearance of exercise-induced left bun-
dle branch block (EI-LBBB) throughout the performance of a 
stress test is an unusual finding and its significance, uncertain. 
The aim of the current work was to determine the prevalence 
of this phenomenon amongst the studied population in our 
centre, as well as to describe the clinical and scintigraphic fea-
tures of these patients in order to find out the prognostic value 
of this event. Subjects and Methods: Clinical features of 1886 
patients that attended our centre to have a gated-SPECT stress 
test to diagnose coronary artery disease were reviewed. Eight 
of them presented EI-LBBB during the exercise and were mon-
itored for an average period of 27+-8 months, whilst they were 
searched for the appearance of any major cardiovascular events. 
A coronary catheterization was performed on the four patients 
that showed perfusion defects. Results: EI-LBBB prevalence 
was 0.42%. Six out of eight patients were women. All patients 
obtained a clinically negative stress test result. Electrocardio-
graphic results could not be evaluated due to the appearance 
of EI-LBBB. The average heart rate at which EI-LBBB occurred was 
97+-8bpm. Perfusion and function results were non-altered in 4 
patients. Two patients showed moderate-severe ejection frac-
tion depression. The coronary catheterization obtained negative 
results in all 4 patients presenting perfusion defects. None of the 
included patients presented any major cardiovascular events 
during the follow-up period. Conclusions: The prevalence of EI-
LBBB amongst the patients that had a gated-SPECT stress test at 
our institution was very low and its presence did not correlate 
with a greater risk of suffering any major cardiovascular events. 
Finding an EI-LBBB was significantly more frequent in women. 
Two patients presented non-ischemic structural myocardiopa-
thy but none of them were diagnosed with coronary artery dis-
ease. The gated -SPECT perfusion test obtained a high negative 
predictive value for coronary artery disease. In our patients EI-
LBBB could be more frequently associated with heart failure and 
low ejection fraction rather than with coronary artery disease.

EP-0198
Incremental Value of a Combination of Coronary Artery 
Calcium Score and MPI SPECT in Patients with High Risk of 
Multi Vessel Disease
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M. Havel1, M. Kaminek1, P. Koranda1, L. Quinn1, L. Henzlova1, 
A. Rafaj1, V. Icova1, V. Kincl2; 1Department of Nuclear Medicine, 
Faculty of Medicine and Dentistry, Palacky University Olomouc 
and University Hospital Olomouc, Olomouc, CZECH REPUBLIC, 
2International Clinical Research Center, Nuclear Cardiology and 
Cardiac CT, St. Anne´s University Hospital, Masaryk University, Brno, 
CZECH REPUBLIC.

Introduction: The severity of perfusion defect on myocardial 
perfusion imaging (MPI) SPECT can be underestimated in the 
case of multi vessel disease (MVD). This pathological state is 
common in diabetes mellitus, chronical kidney disease (CKD) 
or left ventricular (LV) dysfunction. Aim of our study was to 
assess the added value of combination MPI SPECT with coro-
nary artery calcium score (CACS) in such patients with higher 
risk of MVD. Subjects and Methods: We analysed results of 
stress MPI SPECT and CACS retrospectively in 408 consecutive 
patients - 241 were with DM, 145 with CKD and 111 had LV 
dysfunction. The severe cardiac events (CE) defined as cardiac 
death or myocardial infarction (MI) were observed. Results: 
During the mean follow-up period of 21±17 months we record-
ed 18 cardiac deaths and 10 MI. These CE were significantly less 
frequent in patients with normal MPI SPECT (P < 0.0001). There 
was significantly higher rate of CE in patients with CACS > 1000 
in both subgroups of patients with normal and abnormal MPI 
SPECT (P = 0.005, P = 0.048). Conclusion: CACS brings addition-
al value to MPI SPECT in risk stratification of patients with higher 
probability of MVD.

EP-0199
Gender-based Clinical Outcomes In Diabetics With Hba1c 
Greater Than 7.3% And Normal And Abnormal Gated 
Myocardial Perfusion Imaging 
M. U. Zaman1,2, N. Fatima1,2, A. Zaman3, S. Zaman3, U. Zaman3; 
1AKUH, Karachi, PAKISTAN, 2Dept of Nuclear Cardiology, Karachi 
Institute of Heart Diseases (KIHD), Karachi, PAKISTAN, 3Dow Medical 
College, Dow University of Health Sciences (DUHS), Karachi, 
PAKISTAN.

Aim: To find out gender based clinical outcomes in diabetics 
having normal and abnormal stress gated myocardial perfusion 
imaging (GMPI) and glycosylated hemoglobin (HbA1c) > 7.3%. 
Material and Method: This prospective study was conducted 
at Nuclear Cardiology Department of Karachi Institute of Heart 
Diseases (KIHD), Karachi, Pakistan. Total 523 diabetics who had 
stress GMPI with HbA1c > 7.3% from June 2014 till December 
2015 were included. This cut-off for HbA1c was taken from our 
previously published study performed upon early cohort. These 
patients were followed for 02 years (till December 2017) for fa-
tal, non-fatal myocardial infarction (FMI and NFMI) and overall 
events. Follow-up was not available in 37 patients, who were 
excluded and leaving a cohort of 486. Results: The mean age of 
total cohort was 58 ± 10 years having a body mass index (BMI) 
26.95 ± 5.48, mean HbA1c of 9.09 ±1.68 and mean duration of 
diabetes was 145 ±88 months. Mean incidence of hypertension, 
dyslipidemia, family history and smoking was 78%, 43%, 37% 
and 15% respectively. Stress GMPI was normal in 62% while 16% 

had fixed defects and 22% had reversible ischemic defects with 
mean left ventricular ejection fraction (LVEF%) of 56 ±16%. Out of 
486 total patients, 266 were male and 220 were female without 
significant difference in age, BMI, HbA1c, duration of diabetes, 
family history. Male cohort had significantly higher incidence of 
smoking and dyslipidemia while hypertension was more prev-
alent in female cohort (p <0.05). Normal GMPI and LVEF were 
significant higher in females while males had more reversible 
defects and no difference was found for fixed defect between 
two groups. Annualized event in total cohort for both normal 
and abnormal GMPIs was 3.70%, 1.23% and 2.47% for overall, 
FMI, and NFMI events without significant gender difference. No 
significant difference in event rate was seen for normal GMPIs in 
both groups. However, significantly higher overall, FMI and NFMI 
were seen in female cohort with abnormal GMPI. Conclusion: 
We conclude that female diabetics having HbA1c > 7.3% de-
spite of having significantly lower abnormal GMPI and ischemic 
burden had significantly higher overall, fatal and non-fatal MI 
events compared to male counterpart. Higher incidence of hy-
pertension and menopause could be the confounding factors 
for poor outcome in diabetic women. For normal GMPI similar 
outcome was seen in both genders.

EP-14 e-Poster Area

Cardiovascular: Cardiovascular III

EP-0200
Comparison of ECG-synchronized myocardial perfusion 
imaging and cardiac coronary computed tomography 
angiography in calculations of LV mass and hemodynamic 
parameters
V. Saushkin, K. Zavadovsky; Cardiology Research Institute, Tomsk 
National Research Medical Center of the Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim: To estimate the accuracy of the values of end-diastolic 
(EDV), end-systolic (ESV) volumes, ejection fraction (EF) and left 
ventricular (LV) myocardial mass obtained from gated myocar-
dial perfusion imaging (gSPECT-MPI) on CZT-camera calculating 
in comparison with cardiac coronary computed tomography 
angiography (CCTA). Methods: A total of 34 patients (mean 
age of 62±5 years) with suspected or known coronary artery 
disease (CAD) were examined. All patients underwent CCTA 
and gSPECT-MPI using GE Discovery NM/CT 570C (GE Health-
care, USA) with cadmium-zinc-telluride (CZT) detectors. For the 
comparative analysis, the values of rest EDV, ESV, EF and myo-
cardial mass LV according to gSPECT-MPI were used. Results: 
Statistically significant differences in the values of EDV (CCTA: 
168(145-210); gSPECT-MPI: 112(94-141); p<0,05), ESV (CCTA: 
72(49-83); gSPECT-MPI: 44(32-66); p<0,05) and myocardial mass 
(CCTA: 123(107-143); gSPECT-MPI: 140(124-168); p<0,05) were 
found out. The values of LV EF did not differ significantly (CCTA: 
64 (54-69), ECG-PSM: 61 (50-66), p> 0,05) for the both methods. 
Statistically significant correlation for EDV, ESV and LV mass (r = 
0,81, r = 0,78, r = 0,82, respectively, p <0,05) and mean correla-
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tion of LV EF (r = 0,66, p <0.05) were found. The Bland-Altman 
analysis showed statistically significant differences for EDV, ESV 
and LV mass. Limits of agreement for hemodynamic parameters 
were as follows: EDV 9 - 105 ml; ESV -9 - 55 ml; LV mass -51,6 - 
20,7 g. The agreement between both methods was found only 
for EF LV (limits of agreement: -16,9% - 18,4%; p<0,05). The linear 
regression equations for accurate calculation of volumetric pa-
rameters and LV mass according gSPECT-MPI data were calcu-
lated. Conclusion: gSPECT-MPI significantly underestimates the 
values of EDV and ESV, and overestimates LV myocardial mass 
values. The values of EDV, ESV, EF and LV myocardium mass, 
calculated by gSPECT-MPI have a statistically significant cor-
relation with CCTA data. The LV EF according to gSPECT-MPI on 
CZT-camera shows excellent agreement with CCTA.

EP-0201
Comparison of conventional and cadmium-zinc-telluride 
SPECT camera in women with suspected coronary artery 
disease
T. Mannarino1, R. Assante1, W. Acampa1,2, E. Zampella1, A. 
Genova1, V. Cantoni1, R. Green1, C. Nappi1, V. Gaudieri2, M. Petretta3, 
A. Cuocolo1; 1Department of Advanced Biomedical Sciences, 
University Federico II, Naples, ITALY, 2Institute of Biostructure 
and Bioimaging, National Council of Research, Naples, ITALY, 
3Department of Translational Medical Sciences, University Federico 
II, Naples, ITALY.

Aim: Breast attenuation may impact the diagnostic accuracy 
of myocardial perfusion imaging (MPI). No data are available 
comparing conventional and cadmium-zinc-telluride (CZT) 
SPECT cameras for detection of coronary artery disease (CAD) 
in women. We directly compared the results of conventional 
and CZT SPECT camera in women with suspected CAD. Ma-
terials and Methods: A total of 109 consecutive women with 
suspected CAD referred to stress MPI were underwent cardiac 
imaging by both conventional and CZT camera. Visual analysis 
was performed by two observers using four-point score sys-
tem in a 17-segments model. Automated semi-quantitative 
analysis was used for measurement of summed stress score 
(SSS) and total perfusion defect (TPD) by dedicated software 
(QPS). SSS ≥3 was considered abnormal. Correlations between 
conventional SPECT and CZT SPECT were evaluated by linear 
regression analysis. The differences between the two methods 
were assessed by Bland-Altman analysis. Continuous data were 
compared using two-sided Student’s t test. A p-value <0.05 was 
considered significant. Normalcy rate, defined as percentage of 
normal result in the group of subjects with low likelihood (LLk) 
of CAD, was determined for both conventional and CZT SPECT 
imaging. Results: In the overall population, a significant cor-
relation (both p <0.01) in SSS and TPD between the two SPECT 
systems was found. At Bland-Altman analysis, the mean differ-
ence in SSS was 3.25 (p<0.001) and in TPD 2.40 (p<0.001). CZT 
showed lower SSS (p<0.001) and TPD (p<0.001) compared to 
conventional SPECT. In the 73 patients with LLk of CAD, at vi-
sual analysis 53 (73%) resulted normal and 20 (27%) abnormal 
at conventional camera, while 64 (87%) resulted normal and 9 
(13%) abnormal at CZT. Similarly, at semi-quantitative analysis, 9 

(12%) resulted normal and 64 (88%) abnormal at conventional 
camera, while 37 (51%) resulted normal and 36 (49%) abnormal 
at CZT. At both visual and semi-quantitative analysis, normalcy 
rate was significantly higher using CZT compared to conven-
tional camera (p =0.02 and p<0.001, respectively). Conclu-
sions: In women with suspected CAD, measures of myocardial 
perfusion defect in anterior wall evaluated by both convention-
al and CZT camera correlated only moderately. In patients with 
LLk of CAD, CZT camera allows a better normalcy rate detection 
at both visual and semi-quantitative analyses compared to con-
ventional camera.

EP-0202
Long-term prognostic value of low-dose normal stress-
only myocardial perfusion imaging by wide beam iterative 
reconstruction algorithm in patients with suspected or 
known coronary artery disease
E. Zampella1, C. Nappi1, S. Daniele2, E. Nicolai3, W. Acampa1,2, M. 
Petretta4, V. Gaudieri2, R. Assante1, T. Mannarino1, A. Cuocolo1; 
1Department of Advanced Biomedical Sciences, University Federico 
II, Naples, ITALY, 2Institute of Biostructure and Bioimaging, National 
Council of Research, Naples, ITALY, 3IRCCS SDN, Naples, ITALY, 
4Department of Translational Medical Sciences, University Federico 
II, Naples, ITALY.

Aim: In patients with suspected or known coronary artery dis-
ease (CAD), normal stress myocardial perfusion imaging (MPI) 
suggests a good clinical outcome with rates of events compa-
rable to those of the general population. Wide beam iterative 
reconstruction algorithm (WBRTM) has been proposed for MPI 
allowing for half time and half dose MPI. We assessed the predic-
tive value of a low-dose normal stress-only WBRTM MPI by con-
ventional Anger camera in patients with suspected or known 
CAD at long-term follow-up. Materials and Methods: The study 
population included 2202 consecutive patients with suspected 
or known CAD and normal MPI. For all patients a half dose pro-
tocol was used with intravenous injection of 99m Tc-sestamibi (5.2 
± 0.5 mCi) at peak exercise, or 2 minutes after completion of 
dipyridamole infusion. MPI data were reconstructed with WBRTM 
algorithm. An automated software program was used to calcu-
late left ventricular (LV) volumes and ejection fraction (EF) and 
the perfusion defect scores, using standardized segmentation 
of 17 myocardial regions. A summed stress score (SSS) ≥3 and a 
post-stress ejection fraction >45% were considered normal. The 
primary end-point was the occurrence of cardiac hard events 
(HE) whichever occurred first including non-fatal myocardial 
infarction (MI) and cardiac death (CD). Results: Follow-up was 
available in 2106 patients (96%). During follow-up (64.6 ± 34 
months), 149 HE (7% cumulative event rate, 1% annual event 
rate) occurred. The HE were CD in 84 patients (4%), and non-fatal 
MI in 65 patients (3%). Patients with HE were older and showed 
a higher prevalence of male gender, diabetes mellitus, previous 
MI and a higher referring to pharmacological stress test as com-
pared to those without events (all p<0.05). Independent predic-
tors of HE at multivariate Cox regression analysis were age, male 
gender, diabetes mellitus, previous MI and pharmacological 
stress testing. The event-free survival curves showed that the 
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worst outcome was observed in males (log rank 10), in patients 
with diabetes (log rank 30), with history of MI (log rank 7.24), and 
in those referred to pharmacological stress test (log rank 13.58) 
(all p< 0.05). Conclusion: Our results highlight the excellent 
prognostic value of normal MPI data obtained with a low-dose 
protocol by using WBRTM suggesting to introduce such a meth-
od into clinical routine with dose optimization according to the 
interest of the patients and exposed staff.

EP-0203
Multifocal Collimator Myocardial Perfusion Imaging With 
Smartzoom
A. Jimenez-Heffernan, T. Aroui-Luquin, E. Sanchez de Mora, M. 
Molina-Mora, J. Lopez-Martin, C. Salgado-Garcia, A. Manovel-
Sanchez, G. Isasti-Aizpurua; Hospital Juan Ramon Jimenez, Huelva, 
SPAIN.

Introduction: New cardiac dedicated solid-state cameras allow 
short acquisition times and/or radiation reduction with high 
image quality but are not widely available. Multifocal cardio-fo-
cused collimation, IQ SPECT, allows half and quarter acquisition 
times with high quality images using conventional NaI camera 
SPECT. We aim to assess the benefit of IQ SPECT MPI in every day 
clinical practice. Subjects & Methods: We studied 388 consec-
utive patients (58.5% female, age: 67.9 ± 10.1 years, BMI: 29.7 ± 
4.8) for suspicion of coronary artery disease with IQ SPECT MPI 
on a Symbia Intevo 6 camera using 99mTc-tracers at standard 
doses. Acquisition parameters were 208º scan arc, 6 angular 
steps, 17 views/detector, 9 seconds/view, angle between detec-
tors set at 76º and matrix 1282 with a total acquisition time of 5 
minutes. Reconstruction included resolution recovery, CT-based 
attenuation correction (AC) and energy window-based scatter 
correction. Stress was exercise combined with regadenoson in 
250 and adenosine in 138 and patients respectively. Normal-
cy rate using a very low pretest likelihood of disease and LVEF 
quantification were obtained and compared to that of 461 pre-
vious patients (52% male, age: 64.6 ± 11.7 years, BMI: 30.2 ± 7.3) 
who underwent SPECT using a standard hybrid camera (180º 
arc, 30 views/detector, 12 seconds/view, 90º angle and matrix 
1282) with OSEM-RR reconstruction with CT-AC and total acqui-
sition time 12 minutes, all other procedure parameters identical. 
One-year cardiac event rate was obtained from the 212 patients 
with at least one year of follow-up. Results: Images were of 
good quality and showed the typical hot apex on uncorrected 
images and slight apical thinning on CT-AC images. MPI was re-
ported as normal in 47.7%, abnormal in 50.8% and equivocal in 
1.5% of patients respectively. Normalcy rate was 63.5%. In the 
standard camera group reports were normal in 46.7%, abnor-
mal in 51.3% and equivocal in 2% of patients respectively and 
the normalcy rate was 57.8%. Mean LVEF in normal perfusion 
patients was 64.7% ± 9.5 and 63.3% ± 11 for the standard SPECT 
group. At one year there were no deaths or cardiac events in pa-
tients with normal perfusion and 3 acute coronary syndromes 
and 25 revascularizations in patients with abnormal perfusion. 
Discussion/Conclusion: A higher proportion of women in the 
study group may explain the apparent lack of LVEF underesti-
mation reported elsewhere. IQ SPECT produces ultrafast images 

of good quality with a characteristic apex pattern to be learned 
for correct reporting.

EP-0204
Evaluation of early versus standard delayed imaging 
protocol in 99mTc-sestamibi myocardial perfusion 
scintigraphy using a cadmium-zinc-telluride based 
gamma camera
H. Sachani; Narayana Hrudayalaya, Bangalore, INDIA.

Purpose: The purpose of this study was to compare the quality 
of early time point acquired 99mTc-Sestamibi gated SPECT myo-
cardial perfusion imaging (MPI) with standard delayed acquisi-
tion protocol and to assess the diagnostic performance on the 
basis of myocardial perfusion imaging (MPI) perfusion defects 
and quantitative parameters between the two sets of images 
acquired. Material and Methods:  126 patients referred for a 
clinically indicated stress SPECT myocardial perfusion imaging 
(MPI) study were enrolled in this study. MPI was performed ac-
cording to early imaging protocol (within 15 minutes of trac-
er injection) and repeat images were taken at 60 minutes post 
tracer injection. Image processing and reconstruction was done. 
Quality of images was visually analyzed by an experienced nu-
clear medicine physician. Summed stress score (SSS), summed 
rest score (SRS) and summed difference score (SDS) and quan-
titative MPI parameters like LVEF, ESV & EDV were derived and 
compared between the two sets of images. The perfusion de-
fects were assessed and compared between two sets of imag-
es taking coronary angiography findings as the gold standard. 
Results: The early and delayed image sets were compared for 
image quality and showed moderate to substantial agreement. 
The SSS, SDS, SRS and quantitative parameters were found to 
have no statistical difference between the two sets of images. 
Territory wise diagnostic accuracy of perfusion defects noted in 
the two sets of images showed almost perfect agreement. Con-
clusion: Our study shows that the MPI images acquired at an 
early time point (<15 minutes after tracer injection) are similar in 
terms of quality, quantitative data and territory wise diagnostic 
accuracy of detection of perfusion defects to the MPI images ac-
quired at standard delayed time point (~60 minutes post tracer 
injection). The clinical information provided by an early image is 
same as that provided by the standard delayed scan, Hence by 
adopting an early protocol, we can potentially increase patient 
compliance by reducing the time needed to wait in the depart-
ment between tracer injection and imaging and the logistics of 
nuclear cardiology laboratories.

EP-0205
Detection of silent myocardial ischemia using IQ-SPECT 
myocardial perfusion imaging
W. Amouri, S. Mensi, M. Kalthoum, T. Dardouri, I. Jardak, M. 
Maaloul, F. Hamza, F. Kallel, S. Charfeddine, K. Chtourou, F. 
Guermazi; Department of nuclear medicine; Habib Bourguiba 
Hospital, Sfax, TUNISIA.

Purpose: The aim of this study was to determine the occur-
rence of silent myocardial ischemia in asymptomatic type 2 di-
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abetic patients using myocardial perfusion imaging. Subjects 
& Methods: We retrospectively reviewed 61 asymptomatic pa-
tients (45 men and 16 women) with type 2 diabetes who under-
went 99mTc-MIBI myocardial perfusion imaging. A convention-
al 2-day stress-rest protocol was performed on all the patients. 
Stress test was physiological in 28 patients, pharmacological 
(dipyridamole) in 28 patients and combined in 5 patients. The 
images were obtained using IQ-SPECT technique (Symbia T6 
gamma cameras) equipped with SMARTZOOM collimators. Vi-
sual analysis was performed by a nuclear medicine senior and 
perfusion defects were categorized as mild, moderate, and 
severe. Perfusion defects were also classified according to the 
number of segments involved. The number of walls affected 
and reversibility status on rest images were noted. Furthermore, 
regional wall motion was also analyzed. Statistical analysis was 
performed to determine if there were correlation between the 
presence of perfusion abnormalities and other coronary arteri-
al disease (CAD) risk factors such as age, sex, smoking history, 
hypertension, hyperlipidemia and obesity. Results: Of the 61 
patients, 13 (21%) had abnormal myocardial perfusion SPECT 
images with reversible perfusion defects in 12 patients and 
fixed defects in only one patient. Perfusion defects were mild /
moderate in 10 (95%) and severe in 3 (5%) patients. There was 
involvement of a single wall in 9 (69%) cases, two walls in 2 cas-
es, and three walls in 2 patients. Perfusion defects were limited 
to 1 segment in 7 (54%) cases, 2 segments in 3 cases and more 
than 3 segments in 3 patients. Among the 61 patients, 93% had 
normokinesia, 2 had hypokinesia and one had akinesia. All pa-
tients showing wall motion abnormalities had fixed or severe 
perfusion defects. Male sex was associated with perfusion ab-
normalities (p =0.01). Mean age was higher in patients with per-
fusion defects (66 vs. 64 years) but without significant difference 
(p=0.39). No significant association was found with other CAD 
risk factors, such as hypertension, hyperlipidemia, obesity and 
smoking history (p= 0.37, p= 0.59, p=0.48, p= 0.62 respective-
ly). Conclusion: Asymptomatic type 2 diabetic patients might 
have silent myocardial ischemia that can be detected using 
myocardial perfusion SPECT. The presence of perfusion defects 
was associated with male sex. Early diagnosis of such disease is 
important to start effective treatment and reduce cardiovascu-
lar complications and mortality.

EP-0206
Evaluation of microvascular dysfunction in patients with 
chronic coronary disease using 13N-ammonia PET and 
fractional flow reserve
S. Imai, T. Kiriyama, K. Kanaya, S. Aoyama, H. Takano, S. Kumita; 
Nippon Medical School, Tokyo, JAPAN.

Purpose/Introduction: Myocardial perfusion imaging (MPI) 
and fractional flow reserve (FFR) measurement are widely used 
for evaluating the hemodynamic severity of epicardial coronary 
stenosis in patients with chronic coronary artery disease (CAD). 
Although CAD is characterized by epicardial atherosclerosis and 
microvascular disease, the importance of evaluating microvas-
cular dysfunction hasn’t been recognized enough in clinical 
practice yet. This study aimed to estimate the severity of micro-

vascular disease based on hyperemic microvascular resistance 
(MVR) calculated by absolute quantification of myocardial blood 
flow (MBF) using 13N-ammonia PET-MPI. Subjects & Methods: 
We retrospectively collected 23 patients who underwent both 
13N-ammonia PET-MPI and invasive coronary angiography (CAG) 
with FFR measurement within 6 months. All 23 patients had at 
least 1 coronary stenosis (>50%) diagnosed by CAG: 1-vessel ste-
nosis in 10 patients, 2-vessel stenosis in 11 patients and 3-vessel 
stenosis in 2 patients. Of 30 vessels in which FFR measurement 
was performed, 13 vessels had significant low FFR (FFR ≤0.75). 
13N-ammonia PET-MPI was performed with pharmacological 
stress using adenosine and hyperemic MBF was calculated by 
quantitative PET software using 1-tissure compartment model. 
In each patient, myocardial segments of a standard 17-segment 
model were assigned to target myocardial area perfused by the 
FFR measured vessel by consensus of 2 nuclear medicine spe-
cialists with 5 and 13 years of experience referring to PET-MPI 
images and coronary distribution on CAG. Normal reference 
perfusion area was defined as the segments of the 3 highest 
MBF excluding segments with apparently erroneous MBF. Seg-
ment #2 and #3 corresponding to the membranous ventricular 
septum were also excluded from the analysis. MVR in hyperemic 
state was calculated by the formula below: “MVR = hyperemic 
mean blood pressure × FFR / stenotic hyperemic MBF“. Calcu-
lated hyperemic MVR was compared with hyperemic MBF of 
normal reference perfusion area. Results: A strong negative 
correlation was observed between hyperemic MVR and hyper-
emic MBF of normal reference perfusion area with statistically 
significance (R= -0.758, P <0.001). Discussion/Conclusion: The 
severity of microvascular disease might be estimated by hyper-
emic MBF of normal perfusion area with 13N-ammonia PET-MPI 
in patients with chronic CAD.

EP-0207
Discordance between fractional flow reserve and 
myocardial ischemia defined by PET-measured parameters 
in patients with chronic coronary artery disease
T. Kiriyama1, S. Imai1, K. Kanaya2, S. Aoyama2, H. Takano3, S. 
Kumita1; 1Department of Radiology, Nippon Medical School, Tokyo, 
JAPAN, 2Clinical Imaging Center for Healthcare, Nippon Medical 
School, Tokyo, JAPAN, 3Division of Cardiovascular Medicine, Nippon 
Medical School, Tokyo, JAPAN.

Purpose/Introduction: Fractional flow reserve (FFR) is one of 
useful parameters assessing the severity of physiologically rele-
vance of epicardial coronary stenosis and widely used in many 
catheter laboratories. FFR demonstrates mostly the severity of 
epicardial stenosis and may not reflect microvascular disease in 
spite of its high reproducibility of measurement and relatively 
narrow variability of its cut-off value. We sought to examine 
correlation and discordance between FFR value and existence 
of myocardial ischemia defined by PET-measured parameters. 
Subjects & Methods: We retrospectively recruited a series of 23 
patients who underwent both 13N-ammonia PET myocardial per-
fusion imaging (MPI) and invasive coronary angiography (CAG) 
with FFR measurement in at least 1 major vessel in 6-months in-
terval. They consisted of angiographic 1-vessel disease, 2-vessel 
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disease and 3-vessel disease in 10, 7 and 6 patients, respectively. 
FFR was measured in 30 vessels. Myocardial blood flow (MBF), 
myocardial flow reserve (MFR) in the standard 17-segment 
model were calculated by PET-MPI. Two experienced readers 
assigned myocardial segments to each FFR-measured vessel by 
consensus referring CAG and MPI results. The area of mean MFR 
<2.0 and mean hyperemic MBF <1.8 was considered as having 
significant myocardial ischemia. In addition, relative flow reserve 
(RFR) and hyperemic microvascular resistence (MVR) were also 
calculated by the formulae below: RFR = {resional hyperemic 
MBF perfused by stenotic artery} / {the average of the 3 high-
est hyperemic MBF at normal area} ; Hyperemic MVR = {mean 
blood pressure during hyperemia} * FFR / {resional hyperemic 
MBF perfused by stenotic artery}. The relationships of FFR val-
ues, the existence of ischemia and PET-measured parameters 
were examined. Results: Among 11 ischemic areas, FFR≤0.80 
and FFR>0.80 were seen in 6 and 5 vessels, respectively. Among 
19 areas without ischemia, FFR≤0.80 and FFR>80 were seen in 
11 and 8 vessels. The mean hyperemic MVR was higher in pa-
tients with ischemia and FFR>0.80 than the 3 others. Sensitiv-
ity, specificity, and accuracy of FFR for PET-measured ischemia 
were only 55%, 42% and 47%, respectively. If cut-off value ≤0.75 
was applied, Sensitivity, specificity and accuracy were 45%, 58% 
and 53%. Conversely, cut-off value RFR<0.855 discriminated 
FFR≤0.80 with accuracy of 70%. Cut-off value RFR<0.84 similarly 
discriminated FFR≤0.75 with accuracy of 70%. Discussion/Con-
clusion: A large variability between FFR and ischemia defined 
by PET-measured parameter was observed. A hemodynamic 
analysis of only single epicardial vessel by FFR might have limit-
ed accuracy to detect myocardial ischemia in daily clinical set-
tings.

EP-15 e-Poster Area
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EP-0208
Radionuclide radiocardiopulmonography in evaluation 
of the cardioprotective effectiveness of hypoxic 
preconditioning
Z. V. Vesnina, N. G. Krivonogov, Y. A. Arsenjeva, Y. B. Lishmanov; 
Cardiology Research Institute, Tomsk NRMC, Tomsk, RUSSIAN 
FEDERATION.

Aim: Using radiocardiopulmonography to evaluate the car-
dioprotective effectiveness of hypoxic preconditioning (HPC) 
during myocardial revascularization under extracorporeal circu-
lation (EC). Material and Methods: Sixty three patients (mean 
age 52.8 ± 1.4 years) who underwent coronary bypass surgery 
(CABG) under EC condition were examined. All pts had chron-
ic heart failure of NYHA class I-III. Patients were randomized 
into 2 groups: 33 patients with HPC, conducted during CABG 
(study group) and 30 patients made up a comparison group. 
Patients of both groups were comparable in clinical and intra-
operative data. The precondition was performed in single-cycle 
10-minute hypoxemia followed by the 5-min period of reoxy-

genation before global ischemia. Radiocardiopulmonography 
with 99mТс-pertechnetate was performed before and 6-8 days 
after surgery with the calculation of the parameters of cardio-
pulmonary hemodynamics. Results: In the examined patients 
before CABG we observed the decrease of the mean values of 
the cardiac minute output (MO), cardiac index (SI), stroke index 
(SI) and circulation efficiency ratio (CER) as a consequence of 
the decrease in pumping function of the heart, as well as an 
increase in the circulation time blood in the lungs (TPUL) due to 
its both arterial and venous components, which indicates the 
formation of pulmonary hypertension and venous congestion 
of the left heart. In the postoperative period a positive statisti-
cally significant change in most parameters of cardiopulmonary 
hemodynamics occurred as a result of successful myocardial re-
vascularization in patients of both groups: an increase   of MO, SI, 
CER, half-emptying period of the left ventricle and a decrease of 
TPUL. It should be noted that in the patients of the main group, 
the positive dynamics of these parameters was statistically more 
pronounced. Also, in contrast to the comparison group, the ar-
terial component of circulation in the lungs and the half-emp-
tying period of the right ventricle significantly decreased in 
patients with HPC, what indicates a reduction in pulmonary 
hypertension and a regression of right ventricular failure. On the 
2nd day after operation creatine-kinaze (CK) and CK-MB in the 
blood were increased in patients of both groups. Wherein the 
mean level of CK-MB was significantly higher (by 33%) in the 
comparison group relative to the main group (p = 0.046825), 
and the relative index (RI = CPC-MB/CPC x 100) in the main 
group did not exceed 6%. This indicates that HPC increases the 
heart’s tolerance to the effects of “ischemia-reperfusion.” Con-
clusion: Hypoxic preconditioning has cardioprotective activity 
in patients undergoing open-heart surgery under EC.

EP-0209
I-123 mIBG in detection of sympathetic activity in patients 
with atrial fibrillation before and after PVI
N. Avramovic1, P. Lange2, C. Wenning1, L. Eckardt2, M. Schäfers1; 
1Department of Nuclear Medicine, University Hospital Münster, 
Münster, GERMANY, 2Department of Cardiology, University Hospital 
Münster, Münster, GERMANY.

In developed countries, atrial fibrillation (AF) is the most com-
mon type of arrhythmia. Circumferential pulmonary vein iso-
lation (PVI) and treatment with antiarrhythmic drugs are cor-
nerstones of the current state-of-the-art management of AF. 
However, the efficacy of therapy strategies aiming at rhythm 
control is still limited, and the precise mechanisms behind AF re-
lapses are still not fully understood. Previous evidence suggests 
an important role of the cardiac autonomous nervous system in 
arrhythmogenesis. Therefore, we aimed to investigate left ven-
tricular cardiac sympathetic activity in patients treated with pul-
monary vein isolation and in patients treated with antiarrhyth-
mic drugs only. Prospectively, Iodine-123-benzyl-guanidine 
single photon emission computer tomography (mIBG-SPECT) 
scans were performed and analyzed in a total of 23 patients with 
paroxysmal atrial fibrillation, who underwent PVI (n=20) or re-
ceived antiarrhythmic drug therapy only (n=3). mIBG-SPECT/CT 
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scans were performed before and 4 weeks after PVI (or initiation 
of drug therapy, respectively). For semiquantitative SPECT im-
age analysis, only attenuation-corrected early/late images were 
analyzed. Quantitative SPECT analysis was performed using a 
17-segment model of the left ventricle calculated by means 
of a contour finding algorithm. The heart to mediastinum ratio 
(H/M ratio) as a global sympathetic innervation marker did not 
change significantly before and after antiarrhythmic treatment. 
4 out of 23 patients displayed visually detectable regional sym-
pathetic innervation deficits already before initiation of antiar-
rhythmic therapy. However, catheter based treatment with PVI 
led to a significantly (p<0.05) higher visual sympathetic inner-
vation defect score, while new sympathetic innervation deficits 
could not be observed in the follow up mIBG SPECT/CT scans 
after beginning of a pharmaceutical therapy regimen without 
pulmonary vein isolation. Newly emerging innervation deficits 
post PVI were localized predominantly in the inferior lateral wall. 
A relevant proportion of patients with paroxysmal atrial fibrilla-
tion shows regional sympathetic innervation deficits. Moreover, 
pulmonary vein isolation is associated with newly emerging de-
fects of cardiac sympathetic innervation. Regional defects were 
mainly observed in the inferior lateral wall region. mIBG-SPECT 
CT might be useful to identify patients at a high risk for AF recur-
rence following PVI. Taken together, cardiac sympathetic inner-
vation seems to play an important role in triggering AF relapses 
following pulmonary vein isolation.

EP-0210
Cardiac Sympathetic Innervation By 123I-MIBG Cardiac 
Imaging In The Prediction Of Appropriate Response To 
Multipoint Pacing-Cardiac Resynchronization Therapy And 
Ventricular Dyssynchrony Analysis
I. Casáns-Tormo1, R. Ruiz-Granell2, A. Amr-Rey1, L. Bondanza-
Saavedra2, R. Díaz-Expósito1, V. López-Prior1, H. Rodríguez-Parra1, 
J. Sabater-Sancho1, A. Cánoves-Llombart1; 1Nuclear Medicine. 
University Clinic Hospital, Valencia, SPAIN, 2Cardiology. University 
Clinic Hospital, Valencia, SPAIN.

Aim: Cardiac resynchronization therapy (CRT) is indicated in 
some heart failure patients with the functional recovery as ob-
jective. Cardiac sympathetic innervation by 123I-MIBG could 
contribute to a better selection of candidate patients to CRT, 
avoiding cases of absence of a response. We present our results 
in a group of patients undergoing multipoint pacing-CRT, also 
assessing ventricular dyssynchrony by myocardial gated SPECT 
phase analysis. Material and Methods: We have studied 22 pa-
tients (6 women, mean age 66±6 y/o, 57-77), with dilated cardio-
myopathy (7 ischemic, 15 non-ischemic) and CRT indication. We 
performed basal cardiac 123I-MIBG (MEGP collimator) obtaining 
early and late heart to mediastinum ratio (EHM and LHM), wash-
out rate (WR) and myocardial GSPECT at rest with 99mTc-MI-
BI with assessment of left ventricular ejection fraction (LVEF), 
end-diastolic (EDV) and end-systolic (ESV) ventricular volumes 
and parameters of LV dyssynchrony by phase analysis (standard 
deviation-SD, histogram bandwidth-HB). We evaluated clinical 
follow-up 12 months after CRT, with new assessment of cardiac 
123I-MIBG and myocardial GSPECT, available in 17/22 patients 

with a total of 78 performed explorations. Results: Mean bas-
al LVEF was 20.9±6.2% (10-33), with EDV: 235.2±71.8ml, ESV: 
189.2±71.5ml, EHM: 2.25±0.54, LHM: 2.04±0.47, WR: 32.7±13.6%, 
SD: 47.2±16.7, HB: 148.8±63.3. At 12 months after TRC, 15 pa-
tients showed clinical-functional improvement (responders 
patients-R), with improved LVEF and/or lower volumes, and 7 
were non-responders (NR), with LVEF lower than basal or with-
out changes. We found significant differences between R and 
NR patients in follow-up EHM: 2.49±0.41 vs 1.54±0.27 (p:0.001), 
LHM: 2.36±0.47 vs 1.43±0.17(p<0.001), SD: 44.1±11.7 vs 58.5±2.7 
(p:0.007), HB:141.6±44.9 vs 203.6±20.5 (p:0.01). In R patients, bas-
al EHM was higher than in NR patients (2.38±0.55 vs 1.95±0.47, 
p:0.05). There were 13/15(86%) R patients with EHM≥1.9 vs 
4/7(57%) NR patients with EHM<1.9 (p:0.04). Basal EHM tended 
to be higher and WR lower in R than NR and basal ventricular dys-
synchrony tended to be higher in NR than R, but without statisti-
cal significance. Conclusions: Cardiac sympathetic innervation 
by 123I-MIBG as well as ventricular dyssynchrony by myocardial 
gated SPECT phase analysis, showed significant differences one 
year after multipoint pacing-CRT related to functional recovery 
in our group of patients, showing improved innervation and 
lower dyssynchrony. Basal 123I-MIBG cardiac innervation (EHM 
1.9) could predict the response of patients to CRT and contrib-
ute to a more appropriate indication of this therapy.

EP-0211
PET-CT (18F-FDG) to evaluate vulnerability at carotid artery 
plaque
P. Garcia Alonso, A. Bertomeu, M. Balsa Breton, C. Paniagua 
Correa, L. Castillejos Rodriguez, C. Sandoval Moreno, C. Mena 
Melgar, A. Herrero Muñoz, M. de la Rubia Marcos, J. March; Hospital 
Universitario de Getafe, Getafe, SPAIN.

Carotid artery plaque inflammation is thought to be an import-
ant marker of plaque vulnerability and increases stroke risk. 
Aim: To assess level of agreetment between 18F-FDG uptake, 
on PET/CT in carotid plaques, and cerebrovascular symptoms. 
Methods: From November 2011 to May 2015, hybrid PET/CT 
was done in 45 patients (5 women, 40 men) with carotid ste-
nosis >60% (21 symptomatic patients), scheduled for carotid 
endarterectomy or stent. Hybrid PET/CT scanner (Biograp 6 
TruePoint; Siemens) was performed 3 hours after intravenous 
injection of 370 MBq 18F-FDG. Patients had been fasting for at 
least 6 hours and capillary glycaemia was ≤ 160 mg/dl. A low-
dose CT (110 keV, 50 mAs), for attenuation correction, was fol-
lowed by a single bed position carotid PET scan acquisition that 
lasted for 10 minutes. Low dose CT and PET scan were immedi-
ately followed by a high-resolution (120 keV, 200 mAs) contrast 
enhanced (Omnipaque 300 mg I/ml; GE Healthcare) CT scan, for 
image fusion and identification of plaque presence. Contrast 
was automatically injected (90 ml intravenous, 2.5ml/s, Medrad 
Stellant Injector) and CT was initiated 12 seconds after contrast 
injection. An automatic fusion between corrected PET metabol-
ic information and high resolution contrast CT scan was done. 
Consecutive oval regions of interest (ROIs) were manually fitted 
in all transverse slices containing plaque (luminal filling defect 
on contrast images) around the carotid vessel wall, plaque and 
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lumen of carotid artery, giving place to a volume of interest (VOI). 
SUVmax of the VOI containing the whole plaque (verifying it in the 
3 spatial planes and avoiding nearby 18F-FDG activity, e.g. lymph 
nodes, paravertebral muscles or salivary glands) was calculated 
for each patient. Numerical variables were described through 
the median and their 25 and 75 percentiles, independently from 
their distribution. U Man-Whitney non-parametric test was used 
for statistical analysis. Statistical results were considered signif-
icant when P<0.05. Results: 18F-FDG values were statistically 
significant higher (p< 0.001) in symptomatic plaques (SUVmax 
2.1) (1.9-2.2) than in asymptomatic ones (SUVmax 1.5) (1.4-1.7). 
Conclusion: 18F-FDG PET/CT can detect inflammation at carot-
id artery plaque, which may be useful to detect plaque vulner-
ability.

EP-0212
The differences of cardiac sympathetic activity in ischemic 
and non-ischemic chronic heart failure patients
A. Mishkina, V. Saushkin, K. Zavadovsky, D. Lebedev, Y. Lishmanov, 
S. Popov; Cardiology Research Institute, Tomsk National Research 
Medical Center, Russian Academy of Sciences, Tomsk, RUSSIAN 
FEDERATION.

Purpose: To elucidate the differences in cardiac sympathetic ac-
tivity in patients with ischemic and non-ischemic chronic heart 
failure (CHF). Methods: A total of 50 CHF patients (mean age of 
55.5±10.2; 32 male; NYHA class III) were enrolled in this study. All 
patients were divided into two groups: the first group consist-
ed ischemic heart failure patients (n=18; 36%), the second one 
- non-ischemic (n=32; 64%). All patients underwent 123I-MIBG 
scintigraphy. Early and delayed heart to mediastinum ratio (H/M) 
as well as 123I-MIBG washout rate (WR) were calculated. More-
over gated blood-pool SPECT (GBPS) using GE Discovery NM/CT 
570С was performed. Left and right ventricular volumes (EDV, 
ESV, SV and EF) as well as intra- and interventricular dyssynchro-
ny (IVD) were analyzed. Results: According to the 123I-MIBG 
imaging in all patients late H/M was 0,66 (0,54-1,11), WR was 
25% (18,7-31,6%). According to GBPS: LVEDV 286 ml (237-341 
ml); LVESV 222 ml (167-286 ml); LVEF 24% (19-28%); RVEDV 160 
ml (132-211 ml); RVESV 93 ml (66-135 ml); RVEF 41% (33-55%). 
There were no statistically significant differences in demograph-
ic data as well as 123I-MIBG and GBPS parameters between two 
groups. Although we have revealed that in patients with isch-
emic and non-ischemic chronic heart failure there are different 
correlations between 123I-MIBG and GBPS indexes. There were 
found the following correlations in patients with non-ischemic 
heart failure: d H/M and LVEDV (-0,5; p&lt0,05); d H/M and LVESV 
(-0,47; p&lt0,05); WR and LVEDV (-0,56; p&lt0,05); d H/M and 
LVESV (-0,52; p&lt0,05); early H/M and LV interventricular dys-
synchrony (0,38; p<0,05). In the group of patients with ischemic 
heart failure we found out the following correlation: WR and 
LVEDV (0,7; p&lt0,05); WR and LVESV (0,7; p&lt0,05); early H/M 
and RVSV (-0,8; p&lt0,05); delay H/M and RVSV (-0,64; p&lt0,05). 
Conclusion: Despite the fact that there were no differences in 
123I-MIBG and GBPS indexes between two groups, we have 
found that the relationships between the cardiac sympathetic 
activity and contractility depend on the etiology of CHF. Partic-

ularly in non-ischemic heart failure patients the indexes of left 
ventricle volumes are correlated with 123I-MIBG early and delay 
H/M as well as with WR. In patient with ischemic heart failure, 
the values of left ventricle volumes were associated with MIBG 
washout rate. Moreover in this group the parameters of the 
right ventricle contractility correlated with 123I-MIBG early and 
delay H/M. The study was supported by grant of the President of 
the Russia Federation (No. MK-3947.2018.7).

EP-0213
Unexpected myocardial uptake of bone tracers as a 
possible expression of subclinical cardiac Transthyretin-
related amyloidosis (ATTR)
R. Bonfiglioli1,2, A. Matti1, A. Milandri3, D. Calabrò1, P. Guidalotti1, 
C. Rapezzi3, S. Fanti1; 1Nuclear Medicine Department,S.Orsola-
Malpighi Hospital, Bologna, ITALY, 2DIMES-Dipartimento di 
Medicina Specialistica, Diagnostica e Sperimentale, Bologna, ITALY, 
3Cardiology Department,S.Orsola-Malpighi Hospital, Bologna, 
ITALY.

Aim: In recent years “bone tracer” scintigraphy has gained a 
growing consensus in the evaluation of patients with suspected 
cardiac ATTR and is currently considered the standard for non-in-
vasive diagnosis if myocardial uptake Perugini score is high (>1) 
and if circulating monoclonal proteins can be excluded. Since 
prevalence of cardiac ATTR in the general population remains 
unknown, we hypothesised that unexpected bone tracer up-
take could be related to previously undiagnosed cardiac ATTR 
and assessed frequency and clinical correlates of this incidental 
phenomenon among patients undergoing a bone scintigraphy 
at our Nuclear Medicine Department. Methods: All the reports 
of bone scintigraphy performed between between June 2013 
1st and March 2018 14th were revised. Only patients studied for a 
suspicion of cardiac amyloidosis were excluded. Inclusion crite-
rion was the presence of heart uptake of diphosphonate (99mTc-
DPD). Also cases with score 1 were considered in order to catch 
patients with a possible subclinical, not yet fully evolved disease. 
All patients receveid 740 MBq of 99mTc -DPD intravenously; a 
dual-head camera equipped with low-energy, high resolution 
collimators was used. Results: between 1st June 2013 and 14th 
March 2018, 5365 bone scintigraphies were performed. Overall, 
48 patients (0.9%, age range: 63-95y, male =31) showed a cardi-
ac uptake of DPD. Perugini score was 1 in 34, 2 in 13 and 3 in 1. 
A targeted cardiological evaluation including echocardiogram, 
genetic analysis and endomyocardial biopsy in selected cases 
was feasible in 19 patients. The diagnosis of cardiac ATTR (main-
ly based on echocardiographic / electrocardiographic findings) 
was considered “definite” in 10 pts (wild-type in 9 and mutant 
in 1) and “possible” in 9. In 5 out of the other 30 patients with-
out cardiological evaluation, Perugini score was ≥2 , 2 of which 
showing associated extra-cardiac uptake, suggesting ATTR 
amyloidosis. Notably, an increase of the Perugini score during 
oncologic follow up was observed in 3 pts, suggesting a pro-
gressive cardiac amyloid infiltration. Assuming that unexpected 
myocardial uptake of Tc99m-DPD is a marker of ATTR cardiac 
amyloidosis, prevalence of this condition approaches 10% , 21%, 
63% and 6% in the seventh, eighth, nineth and tenth decade of 
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life respectively. Conclusions: 1) Bone scintigraphy can detect 
previously undiagnosed ATTR cardiac amyloidosis and contrib-
ute to identify this condition in a preclinical phase, possibly still 
amenable of new disease modifying therapies 2) . Cardiac and 
extra-cardiac retention of 99mTc-DPD could reduce sensitivity of 
bone scintigraphy in detecting metastatic oncologic lesions.

EP-0214
Study and optimization of protocols for early detection of 
Cardiac Amyloidosis through 99mTc-DPD Scintigraphy
F. R. M. J. Ribeiro1, I. Amorim2, R. Castro2, D. Vieira1, M. Oliveira2, 
P. Costa1; 1Nuclear Medicine Department, School of Health, 
Polytechnic Institute of Porto, Porto, PORTUGAL, 2Nuclear Medicine 
Service, Santo António General Hospital, Porto Hospital Center, 
Porto, PORTUGAL.

Introduction: Cardiac amyloidosis refers to cardiac involvement 
as a consequence of the deposition of insoluble extracellular 
fibrilar proteins with systemic or isolated involvement. Bone 
Scintigraphy with 99mTc-DPD is a non-invasive, highly sensitive 
and specific technique for the detection of Transthyretin Heart 
Amyloidosis. However, there is no consensus on the application 
of such imaging technique. The aim of this study is to analyze 
relevant aspects and establish the ideal protocol to be used in 
the detection of Cardiac Amyloidosis using 99mTc-DPD, consider-
ing acquisition timings, the utility of whole-body scanning and, 
in the level of processing, the semi-quantification, due to the 
absence of standardized methodologies. Subjects and Meth-
ods: For 4 months, 19 scintigraphic studies with 99mTc-DPD were 
performed for the detection of cardiac amyloidosis. Patients un-
derwent endovenous injection of 21,5 mCi (p = 1,5) of 99mTc-DPD 
and then static and whole-body images performed at 5 minutes, 
1 and 2 hours post-injection. All the studies were analyzed by 
experts in nuclear imaging, through the visual score that is based 
on the intensity of the cardiac uptake graded from 0 to 3 and 
submitted to semiquantitative analysis, through the delineation 
of ROIs. Results: Of the 19 patients, with ages between 38 and 
85, 15 had Familial Amyloidotic Polyneuropathy (FAP). 99mTc-
DPD uptake at the myocardium level was visualized in 11 cases 
(57.8%), of which cardiac uptake was graded in: level 1 (4 cases), 
level 2 (2 cases) and level 3 (5 cases). Semiquantitative results 
are being processed, while several methods of ROI delineating 
and appropriate ratios are being assessed. Conclusion: Scintig-
raphy with 99mTc-DPD is an effective, non-invasive andeasy to ap-
ply technique to detect cardiac amyloidosis. However, normally 
it requires operator expertise in respect to interpretation only 
based on visual score of images. It is important the development 
of automatic algorithms in order to avoid this limitation.

EP-0215
Improving repeatability in quantitative analysis of F-18 
FDG PETCT Cardiac Sarcoidosis Imaging.
J. Hubber, K. Nijran, R. Meades, W. Svensson; Imperial College 
Hospital NHS Trust, London, UNITED KINGDOM.

Quantification of Standard Uptake Value (SUV) in PET/CT is a 
widely accepted technique which complements visual inter-

pretation. Generally, quantification compares focal uptake to 
uptake in a stable background region e.g SUVmax of mediastinal 
blood pool activity. Positioning of ROI is critical in determining 
SUVmax as any inclusion of myocardial uptake is likely to cause 
substantial variation. In Cardiac Sarcoiodosis imaging using 
18F-FDG PET, quantification of focal to blood pool ratio (FBR) 
greater than 3:1 is considered indicative of a positive result. In 
cases where focal uptake is not significantly different to blood 
pool, variation in blood-pool SUVmax could cause significant vari-
ation in FBR, potentially resulting in equivocal results. The aim 
of this project was to develop a protocol in which consistency 
of blood-pool measurements was improved. The technique ad-
opted involves using a more discrete 20-point scale instead of 
the standard 267 Linear Greyscale. Method: Mediastinal blood-
pool region SUVmax of 20 cardiac sarcoid studies were measured 
on images using a 20-point scale and linear greyscale. For each 
colour scale, quantification was repeated five times. Regions 
of interest (ROI) were positioned in the transaxial plane. When 
using the linear greyscale, ROIs were positioned at the readers 
discretion, whilst 20-point scale positioning of ROI’s was based 
on “2-point-gradient” criteria. To minimise familiarity led bias, 
studies were randomised and anonymised. Mean and standard 
deviations across both data sets were compared. A least mean 
squares fitting was applied to identify any statistical significance. 
Results: The maximum variation in blood-pool SUVmax for any in-
dividual study was 69.8% using the linear greyscale versus 34.6% 
using the 20-point scale. Standard deviation across all measure-
ments for all studies was 0.33 when using the linear greyscale, 
compared to 0.16 using the 20-point scale. On average, using a 
linear greyscale resulted in blood-pool SUVmax 13.2% higher than 
if a 20-point scale was used. A two-tailed t-test based on the 
null hypothesis that S.D20point<S.Dlinear showed statistical signifi-
cance (p<0.05). Results: Reporting of FBR for cardiac sarcoidosis 
18F-FDG PETCT studies is vital. Repeatability measurements us-
ing the linear greyscale show possible variations in blood-pool 
SUVmax of 69.8%. In contrast, maximum variation using a 20-point 
colour scale is 35%. Adopting the 20-point scale for quantifica-
tion therefore significantly reduces variability of FBR values and 
improves reliability. At time of conference, a further 20 patients 
will be included. Conclusions: The results of this study showed 
improved repeatability of blood-pool activity measurements 
when using a more discrete colour scale.

EP-0216
Usefulness of simultaneous comparison between 
myocardial 18F-FDG uptake and perfusion in patients with 
cardiac sarcoidosis
E. Tateishi, K. Kiso, T. Fukuda; National Cerebral and Cardiovascular 
Center, Suita, Osaka, JAPAN.

Purpose/Introduction: Cardiac 18F-fluorodeoxyglucose 
(18F-FDG) PET is increasingly used for assessing the presence 
and severity of active inflammation in cardiac sarcoidosis (CS). 
Proper patient preparation, such as prolonged fasting and car-
bohydrate restriction, has been proposed to reduce physiolog-
ical 18F-FDG uptake in myocardium; on the other hands, diffuse 
(homogeneous or inhomogeneous) 18F-FDG uptake is often ob-
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served in CS patients with heart failure (HF). Since HF increases 
the dependence on glucose metabolism in myocardium and 
may cause energy metabolic switch from free fatty acids to glu-
cose, visual interpretation of 18F-FDG uptake alone is sometimes 
insufficient to evaluate active inflammation in CS. The aim of our 
study was to evaluate and compare diffuse myocardial 18F-FDG 
uptake with myocardial perfusion SPECT imaging using an iden-
tical software and verify the accuracy of detecting active inflam-
mation in CS with HF. Subjects & Methods: We enrolled 42 pa-
tients with clinically or histologically diagnosed CS. All patients 
took low carbohydrate diet followed by more than 16 hours 
of fasting prior to 18F-FDG PET scan. Rest myocardial perfusion 
SPECT with 99mTc-labeled tracer was performed within a month 
before or after 18F-FDG PET. Both 18F-FDG PET imaging and myo-
cardial perfusion SPECT imaging were analyzed using commer-
cially available software (Quantitative Perfusion SPECT; QPS) 
and polar maps of left ventricle (LV) were created for simulta-
neous comparison. Results: Homogeneous or inhomogeneous 
18F-FDG uptake was observed in 19 patients (Diffuse group). 
Focal 18F-FDG uptake was demonstrated in 20 patients and no 
18F-FDG uptake was found in 3 patients (Non-diffuse group). LV 
ejection fraction was lower and LV volume was larger in Diffuse 
group than Non-diffuse group. Furthermore, serum brain na-
triuretic peptide level was significantly higher in Diffuse group 
than Non-diffuse group. Among Diffuse group, 18F-FDG uptake 
with perfusion defect (perfusion and metabolic mismatch) was 
presented in 7 patients (37%), which indicated active inflamma-
tion in LV. No perfusion and metabolic mismatch was detected 
in the remaining 12 patients in Diffuse group. Conclusion: Car-
diac 18F-FDG PET studies should be compared with myocardial 
perfusion imaging, especially in patients demonstrated diffuse 
18F-FDG uptake pattern. The analysis of myocardial 18F-FDG up-
take using QPS software for simultaneous comparison to per-
fusion imaging is useful to avoid misinterpretation of active in-
flammation in CS with HF.

EP-0217
Cardiac Amyloidosis Evaluation by Scintigraphy with99mTc-
HDP: Preliminary Experience of a Tertiary Centre
A. Sá Pinto, L. Sobral Torres, E. Martins, A. Oliveira, V. M. Alves, J. G. 
Pereira; Centro Hospitalar de São João, EPE, Porto, PORTUGAL.

Introduction: Heart involvement is the main death cause of 
amyloidosis. The final diagnosis requires cardiac biopsy, an in-
vasive procedure not free of potential complications. Cardiac 
Scintigraphy with 99mTc-HDP is a technique with great sensibility 
and specificity at differential diagnosis of cardiac amyloidosis of 
transthyrretin (ATTR) subtype. Aim: To describe the utility of Car-
diac 99mTc-HDP Scintigraphy in cardiac amyloidosis evaluation. 
Material and Methods: We retrospectively analyzed all Cardiac 
99mTc-HDP Scintigraphies required for cardiac amyloidosis evalu-
ation during the last 3 years, in a Tertiary Centre. It was collected 
demographic and clinical data of the patients, namely serum 
B-type Natriuretic Peptide (BNP) value, the presence of con-
comitant monoclonal gammopathy, electrocardiogram (ECG) 
and ecocardiogram (EEG) parameters (ejection fraction [EF], 
interventricular septum diameter, ventricular hypertrophy and 

diastolic disfunction criteria), as well as cardiac MRI and biopsy. 
Cardiac uptake at Cardiac 99mTc-HDP Scintigraphy was classified 
according to Perugini Score and considered “positive” for cardi-
ac amyloidosis whenever cardiac uptake was superior to bone 
uptake (Score 3 of Perugini). Results: Fifteen patients (13 men) 
were included. Patients had a mean age of 70,73±8,66 years-
old. Eight patients had suspected cardiac amyloidosis of Light-
Chain (AL) subtype, 4 of ATTR subtype and 3 of Serum Amyloid 
A protein (AA) subtype. Twelve patients had elevated values of 
BNP (> 100 pg/mL) and 7 had monoclonal gammopathy (2 AL, 4 
ATTR and 1 AA). Thirteen patients had an EEG. The mean EF was 
48,91±15,8%. Eight patients presented concentric biventricular 
hypertrophy, 2 diastolic disfunction and 12 interventricular sep-
tum diameter ≥12 mm (mean=15±2,4 mm). Cardiac MRI was 
performed in 6 cases, being positive for cardiac amyloidosis 
in all. Cardiac 99mTc-HDP Scintigraphy was positive for cardiac 
amyloidosis in 4 patients: 1 AL and 3 ATTR. Of these, 3 patients 
underwent biopsy: one patient performed cardiac biopsy - pos-
itive for cardiac amyloidosis -, and 2 performed salivary gland 
biopsy - one was positive for cardiac amyloidosis, the other was 
negative. Patients with Cardiac 99mTc-HDP Scintigraphy positive 
for cardiac amyloidosis were significantly older (p=0.006). Dis-
cussion/Conclusion: Cardiac 99mTc-HDP Scintigraphy is a mini-
mal invasive technique, with virtual no contra-indications. It can 
be useful in older patients, with more advanced disease, more 
probability of concomitant subtypes of amyloidosis and with-
out criteria to underwent cardiac biopsy. 

EP-0218
Advantages of SPECT/CT protocol with 99mTc-
pyrophosphate in detection of myocardial necrosis in 
acute coronary syndrome
A. A. Ansheles, N. S. Zhukova, I. I. Staroverov, V. B. Sergienko; 
National Medical Research Center of Cardiology, Moscow, RUSSIAN 
FEDERATION.

Introduction: Current strategies for management of patients 
with acute coronary syndrome (ACS) assume immediate revas-
cularization under support of therapy. This led to decreasing of 
the diagnostic role of positive myocardial scintigraphy. However, 
scintigraphy with 99mTc-pyrophospate (PYP) can still be useful in 
questionable ACS cases, as well as for verifying the success of a 
recanalization or for confirmation of “no-reflow”. Planar scintigra-
phy has significant limitations, including shielding of myocardial 
PYP accumulation foci by the bones, and false-positive results 
due to PYP delay in the ventricular blood pool. The aim of the 
study was the introduction of the SPECT/CT protocol with 99mTc-
PYP to increase the accuracy of detection of myocardial necro-
sis in ACS. Subjects & Methods: 42 patients with suspicion of 
AMI underwent planar scintigraphy with 99mTc-PYP, followed 
by combined SPECT/low-dose CT, within 2-3 days after onset. 
Total procedure time did not exceed 12 minutes. Focal PYP in-
clusion in the myocardial wall was assessed visually. Results: 
Planar scintigraphy was negative in 26, positive in 8, doubtful 
in 8 patients. Subsequent SPECT/CT confirmed the result of the 
planar scintigraphy in 28 cases. In 14 patients (33%), SPECT/CT 
results changed the conclusion. In 7 patients with negative and 
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in 2 patient with doubtful result of planar scintigraphy, SPECT/
CT results were positive, revealing a small focal zone of PYP ac-
cumulation. These foci were not clearly visualized in the planar 
images, probably due to rib shielding. Two of those cases sub-
sequently were verified to be false-positive. In 5 patients planar 
images showed widespread focal or diffuse PYP accumulation 
in the projection of the myocardium. Subsequent SPECT/CT re-
liably showed non-myocardial localization (visualization of the 
blood pool). In the retrospective analysis, sensitivity for SPECT/
CT in the diagnosis of AMI was 100%, specificity - 94%, diagnos-
tic accuracy - 95%, for planar scintigraphy - 25%, 82% and 71%, 
respectively. Conclusion: SPECT/CT protocol with 99mTc-PYP has 
advantages over planar scintigraphy in detection of myocardial 
necrosis in acute coronary syndrome, including increased sensi-
tivity, specificity, and diagnostic accuracy.

EP-0219
Evaluation of[18F]NaF uptake in symptomatic and 
asymptomatic carotid artery plaques and determination 
of predictive pattern of vulnerable plaque : preliminary 
results
R. Zanca1, M. Mari2, N. Belcari3, M. Ferrari2, R. Berchiolli2, P. Erba4; 
1Università di Pisa, Pisa, ITALY, 2Vascular Surgery Unit Departement 
of Translational Research and New Technologies in Medicine, 
University of Pisa and AOUP, Pisa, ITALY, 3Department of Physics, 
University of Pisa, Pisa, ITALY, 4Regional Center of Nuclear Medicine, 
Departement of Translation Research and New Tecnology in 
Medicine, University of Pisa and AOUP, Pisa, ITALY.

Background: Indications to surgical intervention in patients 
with carotid artery stenosis is a topic under constant debate, 
above all in symptomatic patients.Recently,the use of [18F]NaF 
has been suggested to detect microcalcifications in the arterial 
wall,a feature closely associated with macrophage accumula-
tion and inflammation.In this small series of patients we want 
to perform a proof of concept study on the feasibility of [18F]
NaF imaging in patients with symptomatic carotid stenosis.
Therefore,we performed [18F]NaF-PET/CT just before carotid 
endarterectomy and correlate imaging and surgical findings. 
Methods: Between January-March2018 we evaluate four 
symptomatic patients(mean age 72.5±8years,range64-80,carot-
id stenosis between 50-90%).Time from symptoms onset and 
surgery varied from 1to8weeks.Whole-body [18F]NaF-PET/CT 
was performed on Discovery710 General Electric.Images were 
assessed by visual analysis,semiquantitative parameters(MTV,-
SUVmax,SUVmean,SUVsd,TLA).In addition,texture features to 
better characterized lesion heterogeneity as compared to the 
contralateral normal/subcritical site were extracted using the 
LIFEx package from semiautomatically segmented PET and CT 
images. Results: Intraoperative mean length of carotid plaque 
was3,12cm(range 2-4cm),three plaques had friable consisten-
cy and two of them presented a dual lumen with thrombus 
separated by a fibrotic septum.One plaque had fibrous and 
smooth consistency, even if preocclusive.All carotid stenosis 
between50-90% didn’t show significant differences in [18F]NaF 
uptake compared to contralateral carotid.Comparing homolat-
eral carotid artery stenosis to contralateral vessel we identified a 

pattern of features with consistent differences(SKEWNESS,COM-
PACITY,DISSIMILARITY,GLRLM-LRE/HGRE/SRHGE/LRHGE,GL-
ZLM-LZE/LZLGE/LZHGE/GLNU,GLDM-CONTRAST). Considering 
the ultrasound and clinical characteristics of the plaques, in 
contralateral 50% asymptomatic carotid stenosis of the patient 
presenting the smooth fibrous plaque we observed a reversal 
trend of the following features:COMPACITY,GLZLM-LZE/LZLGE/
LZHGE.Therefore,contralateral50%asymptomatic plaque and 
50% symptomatic plaques share common features not present 
in the other asymptomatic plaques.This may prelude potential 
plaque evolution,therefore we are currently follow up the pa-
tient to test this possibility. Conclusions: These preliminary data 
suggest a possible use of [18F]NaF-PET/CT such as texture fea-
tures, to characterize the heterogeneity of atheromatous lesions 
potentially predicting asymptomatic carotid plaque evolution 
causing unexpected cerebro-vascular accidents.

EP-0220
Diagnostic Value Of Using Pet/ct And Pet For Detection Of 
Giant-cell Arteritis: A Meta-analysis 
H. Zhou, L. Li; West China Hospital, Chengdu, CHINA.

Aims: The study aims to perform a meta-analysis to compare 
the diagnostic performance of 18F-FDG PET/CT and PET in di-
agnosis of giant-cell arteritis. Methods: Articles of 18F-FDG PET/
CT and PET in diagnosis of metastatic lymph nodes in giant-cell 
arteritis published in English from January 1990 to September 
2018 was searched in the PubMed, EMBASE, Cochrane Library, 
Web of Science, and EBSCO databases to identify eligible stud-
ies on 18F-FDG PET/CT and PET of giant-cell arteritis. QUADAS 
was used to evaluate the methodological quality of the includ-
ed studies. Pooled sensitivity, specificity, and diagnostic odds 
ratios (DOR) were calculated both on a per-patient basis and 
on a per-lesion basis. Summary receiver operating characteristic 
(SROC) curves were also drawn to obtain the area under curve 
(AUC) and Q* value. Results: A total of 12 studies met the eligi-
ble criteria. On a per-patient basis, PET/CT showed the higher 
pooled sensitivity (78%) and specificity (96%), while PET showed 
73% and 90%, respectively. On a per-lesion basis, sensitivities of 
PET and PET/CT were 50% and 56%, respectively, while specific-
ities of PET/CT (96%) were higher than that of PET (90%). Con-
clusion: PET/CT are better than PET on both per-patient and 
per-lesion basis for diagnosis of giant-cell arteritis. Key Words: 
giant-cell arteritis, Positron emission tomography with comput-
ed tomography, Positron emission tomography, Meta-analysis

EP-0221
Myocardial perfusion SPECT/CT in predicting myocardial 
contractility restoration in oncological patients 
undergoing therapy with cardiotoxic side effects
A. A. Ansheles, Y. A. Prus, I. V. Sergienko, V. B. Sergienko; National 
Medical Research Center of Cardiology, Moscow, RUSSIAN 
FEDERATION.

Introduction: Cardiotoxic effects of radiotherapy and espe-
cially chemotherapy, may cause its unwanted modification or 
even cancellation. Monitoring of cardiac function is mostly per-
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formed by echocardiography, adopted criteria of cardiotoxici-
ty include LV dilatation, emergence of hypokinesis and severe 
LVEF decrease. However, echo is not able to determine neither 
the cause, nor the reversibility of these impairments. The aim 
of the study was to evaluate the role of myocardial perfusion 
SPECT in predicting the restoration of LV contractility in onco-
logical patients after chemotherapy. Subjects & methods: 26 
patients referred to chemotherapy (substantially with anthracy-
clines), underwent myocardial perfusion SPECT/CT at rest and 
after physical stress-test at 3 points: before the onset of thera-
py, after 4 courses, and during two months after the end of the 
therapy cycle. Stable and stress-induced perfusion impairments 
were assessed in comparison with LV contractility data obtained 
from gated SPECT and echo. Results: Initially, all patients did 
not have stable and transient perfusion impairments, which 
meant absence of IHD. After 4 courses of therapy, LVEF assessed 
by echo decreased by >10% in 8 patients. That was also evident 
according to gated SPECT, and was caused not by local hypo-
kinesis, but by LV enlargement. 6 of them showed no reliable 
perfusion worsening, and those patients showed EDV reduction 
and LVEF restoring within 2 months after the end of the cycle. 
In 2 patients diffuse stable impairments of perfusion appeared 
at the second point, with no transient ischemia, their LVEF re-
mained decreased (48% and 51%) at the third SPECT study. In 
1 patient at the second point new stable and transient defects 
of myocardial perfusion were detected, without contractility 
impairments, which was turned out to be the manifestation of 
IHD and eventually required PCI. At the third point, myocardial 
perfusion and contractility in this patient was restored. Conclu-
sion: Myocardial perfusion gated SPECT is reliable for dynamic 
assessment of chemotherapy cardiotoxic effects. In the appear-
ance of contractility impairments during therapy, the absence 
of perfusion impairments predicts recovering of LV contractil-
ity. Simultaneous evaluation of myocardial perfusion and con-
tractility using gated SPECT allows to differentiate cardiotoxic 
effects from eventual manifestation of IHD.
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EP-0222
Validity of Quantitative and semi quantitative 
Lymphoscintigraphy as Assessment Tool in Evaluation of 
Lower Limbs Lymphedema
M. A. Shimpi1, M. Pereira2, L. Kathayat2, N. Singh3; 1Lilavati Hospital 
& Research Centre, Mumbai, INDIA, 2P. D. Hinduja National Hospital 
& Medical Research Centre, Mumbai, INDIA, 3 P. D. Hinduja National 
Hospital & Medical Research Centre, Mumbai, INDIA.

Purpose: To evaluate whether quantitative, semi quantitative 
and qualitative lymphoscintigraphic analysis correlate with 
each other. Whether quantitative analysis is a good alternative 
assessment tool and to prove its efficiency in the diagnosis of 
lower extremity lymphedema. Subjects and Methods: A total 
of 45 patients (23 women, 22 men) were studied, ages ranged 

from 2 to 73 years. Lymphoscintigraphy was performed by stan-
dard protocol. Two nuclear medicine physicians examined the 
studies and made interpretation qualitatively and semiquantita-
tively according to the lymphangiographic score classification. 
Normal was considered with score of 7-11, mildly altered with 
12-17 and much altered with 18-27 score. ROIs were drawn on 
injection sites and inguinal nodes to quantify the Inguinal to in-
jection site ratio at one hour by geometric mean method which 
was expressed as percentage. Results: Based on qualitative anal-
ysis, definitive obstruction was found in 11, partial obstruction 
in 11, lymphatic dysfunction but not confident for obstruction 
in 10, and rest (58) were normal.By Semiquantitaive lympho-
scintigraphy scoring, 56 (62.2%) were classified as normal, 26 
(28.8%) mildly altered, and 8 (8.8) much altered which matched 
closely to inguinal to injection site ratio which were expressed 
in percentage to >4.7%, 1.7 to 6.26 % and 0.77 to 3.69 % respec-
tively after quantitative analysis.We found 2.2% false positive 
scans with qualitative and semiquantitative methods. Whereas 
1.1% and 3.3% false-negative scans with semiquantitative and 
quantitative methods respectively. Conclusion: The qualitative, 
and semi quantitative lymphoscintigraphic analysis correlate 
with each other. The qualitative interpretation confirmed the 
diagnosis of lymphedema in all extremities. However it may 
overreeport in case of tracer extravasation in cases of cellulitis, 
or lipedemia . Semiquantitative analysis detects abnormal lym-
phatic function in mild lymphedema and adds confidence for 
final diagnosis. Quantitative method may be complementary & 
a more objective approach to differentiate normal patients or 
those with mild lymphedema. 

EP-0223
Three-Phase Scintigraphy in Acute Lower Limb Ischemia
N. Kudryashova, O. Sinyakova, I. Mikhailov, E. Migunova, M. 
Martirosyan; Sklifosovsky Research Institute for Emergency 
Medicine, Moscow, RUSSIAN FEDERATION.

Introduction: The assessment of the tissue viability in acute 
lower limbs ischemia is one of the most difficult in emergency 
vascular surgery. The radionuclide assessment of limb ischemia 
provides objective information on microcirculation and aseptic 
necrosis formation in the early stages. Subjects and method: 
60 patients with acute thrombosis (iliac, femoral and popliteal 
arteries) and the acute ischemia I-IIIA were examined by three-
phase scintigraphy with Tc-99m-pyrophosphate (500 MBq, 2.85 
mSv). Patients with irreversible tissue damage and no-doubts 
signs of gangrene (IIIB) were not included in study. The main 
blood flow and the occlusion level of the main artery were eval-
uated at the first phase (dynamic study for 60 sec). Degree of 
radiotracer accumulation in the calf muscles (increased in isch-
emia) was calculated at the second (tissue) and the third (bone) 
phases (after 10 min and 2-3 h). Two semi-quantitative indices 
were obtained for each limb: “muscle/muscle” (at the second 
and third phases) and “bone/muscle” (at the third phase), taking 
into account the Tс-99m decay and the time amendment. Two 
visual signs were also detected with severe ischemia: absence 
of blood supply and the focus of aseptic necrosis. The necrosis 
focus at the second and third phases was estimated by the ratio 
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of the indicator accumulation in the affected area and in the 
intact contralateral limb. The ratio increases at the bone phase 
testified the formation of aseptic necrosis. The degree of acute 
ischemia was established as sum of two semi-quantitative in-
dexes and two visual signs. The norm group consisted of ten 
patients (20 lower limbs) without arterial diseases. Results: Un-
der ischemia condition, the index “muscle/muscle” decreased in 
proportion to the severity of the disease, and the index “muscle/
bone” increased. These semi-quantitative indices correlated with 
clinical symptoms of acute ischemia I-IIIA. There is a significant 
difference (p<0.05) between the norm and different degrees 
of ischemia. Additionally, the decompensation of blood circu-
lation revealed visual signs - areas of absence of blood supply 
(IIB-IIIA) and areas of aseptic necrosis (IIIA). In I-IIA ischemia there 
were no signs of absence of blood supply and necrosis. In IIB 
ischemia zones of absence of blood supply were determined 
only at tissue phase, and in IIIA - at tissue and bone phases. Fo-
cus or extended zone of muscle necrosis in muscle groups was 
determined in IIIA. Summary: Three-phase scintigraphy with 
Tc-99m-pyrophosphate allows to estimate objectively degree 
of tissues ischemia for the choice of optimum surgical tactics.

EP-0224
The evolving standardization methodology for limb 
lymphoscintigraphy: preliminary single centre results
A. Lambertini1, A. Paccagnella1, L. Zanoni1, D. Aloisi2, A. Farolfi1, 
E. Tabacchi1,3, R. Bonfiglioli1,3, A. Farina1, A. Matti1, P. Guidalotti1, 
M. Levorato1, S. Fanti1; 1Nuclear Medicine Unit, S. Orsola-Malpighi 
Hospital, Bologna, ITALY, 2Angiology Unit, AUSL di Bologna e 
IRCCS delle Scienze Neurologiche, Bologna, ITALY, 3Department 
of Experimental, Diagnostic and Specialty Medicine, University of 
Bologna, Bologna, ITALY.

Purpose/Introduction: Assessing the clinical impact of a 
standardized limb lymphoscintigraphy technique in patients 
clinically referred for differential diagnosis between suspected 
primary lymphedema and other aetiologies. Subjects & Meth-
ods: A retrospective single-centre study, including consecutive 
patients who underwent lymphoscintigraphy between June 
2016 and April 2018, was performed. The protocol consisted in: 
a simultaneous, bilateral 80MBq 99mTc-albumin-nanocolloid 
sub-cutaneous injection in the first interdigital space, two early 
planar static scans of the limbs acquired at rest (antero-posteri-
or, 300sec), followed by an early total-body scan (20min post-in-
jection, planar static antero-posterior liver-to-limb scan, 10cm/
min) and a further total-body scan after a standardized exercise 
of 30min. All images were qualitatively evaluated by experi-
enced nuclear medicine physicians. Clinical data was collected 
and Pearson’s chi-squared test and logistic regression were used 
to evaluate the role of qualitative parameters as predictors of 
the final diagnosis. Results: Thirty-three patients were includ-
ed. Qualitative analysis detected delay in tracer-drainage and 
inguinal/axillary lymph nodal visualization in 29/33 cases (91%), 
while 4/33 (9%) showed no significantly compromised drain-
age. In 6/29 (21%) patients there was no detectable drainage; 
in 12/29 (41%) it was observable after the first total-body scan 
while in 11/29 (38%) detection occurred only post-exercise. Col-

lateral pathways were present in 15/29 (52%) limbs, popliteal/
other unusually-located uptake was visible in 10/29 (35%), der-
mal back-flow was detected in 6/29 (21%) cases. Clinical out-
come was available in 20/33 (61%) patients. Our test resulted 
diagnostic in 19/20 (95%), confirming primary lymphedema in 
13/20 (65%) patients whereas excluding it in 6/20 (30%). Only in 
1/20 (5%) our test remained inconclusive. Among patients ulti-
mately diagnosed with primary lymphedema, drainage resulted 
absent in 3/13 (23%) and significantly delayed (appearance only 
post-exercise) in 6/13 (46%). In 4/13 (31%) patients, drainage 
was only faintly delayed; however, signs of dermal back-flow 
were consistently present (4/4; 100%) and altered tracer-dis-
tribution was observed in 1/4 (25%) cases (popliteal uptake). 
Although our regression model did not reach statistical signif-
icance, our chi-square test underlined a significant difference 
(p=0.035) between the degree of delay in tracer-drainage (ear-
ly vs. late) and the resulting diagnosis (positive vs. negative), as 
did the presence of collateral pathways (p=0.081). Discussion/
Conclusion: This standardized lymphoscintigraphy technique, 
recently implemented in our centre, may provide reliable infor-
mation about compromised limbs’ lymph-drainage. Although 
only qualitatively interpreted, it seemed to accurately assess the 
severity of functional impairment. Further analyses are ongo-
ing (including i.e. quantitative interpretative method reflecting 
transport kinetics) to clearly establish its diagnostic role and po-
tential effect on patient management.

EP-0225
Diagnostic impact of pulmonary ventilation and perfusion 
SPECT/CT for differentiating lung diseases
T. Tsukagoshi, Y. Fukushima, T. Hamana, T. Andou, Y. Sugihara, S. 
Kumita; Nippon Medical School, Tokyo, JAPAN.

Objectives: Combined study of pulmonary ventilation and 
perfusion scintigraphy is helpful to differentiate pulmonary 
thromboembolism (PTE) from other pulmonary diseases. How-
ever, this diagnostic performance was measured mainly using 
free-breathing planar images, and the reliability of diagnosis 
may be limited. The purpose of this study was to estimate the 
diagnostic performance of combined pulmonary ventilation 
and perfusion SPECT/CT using short-time deep-inspiratory 
breath-hold (STDIBH) acquisition. Materials and Methods: 
Consecutive 75 patients with suspected PTE who underwent 
both STDIBH perfusion SPECT/CT (each breath-hold duration: 
10 sec) and non-breath-hold ventilation SPECT were included 
in this study. Among these, 56 patients (35 men and 21 women, 
57 ± 21 y) who solely have either PTE, pulmonary emphysema 
(PE), or pulmonary inflammatory disease (PID) were analyzed. 
Of these, 4 patients underwent a ventilation SPECT/CT test 
with CT attenuation correction (CTAC) and the remainder re-
ceived a non-attenuation corrected (NAC) SPECT/CT test. Their 
diagnoses were confirmed based on the combination of clini-
cal symptoms, serum D-dimer levels, CT pulmonary angiogra-
phy, and pulmonary SPECT/CT. In the pulmonary ventilation 
SPECT or SPECT/CT images, %PVD was calculated by dividing 
ventilation defect volume (cut-off percentage for counts: 17% 
for NAC SPECT, 22% for SPECT/CT) in SPECT images by lung 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S386

volume in CT images. In the pulmonary perfusion SPECT/CT 
images, %PPD was calculated by dividing perfusion defect 
volume (cut-off percentage for counts: 31%) in SPECT images 
by lung volume in CT images. The percentage of ventilation 
to perfusion mismatch (%VPM) was calculated by subtracting 
%PVD from %PPD. The sensitivities and specificities for differen-
tiating PTE from non-PTE, PTE from PE, and PTE from PID were 
measured using receiver-operating-characteristic curve analy-
ses. Results: This study population included 28 patients with 
PTE, 12 with PE, and 16 with PID. While %VPM in PTE patients 
or PE patients was significantly higher than in PID patients [29 
(16-48), 30 (18-46), 17 (8-26); p = 0.048, p = 0.042, respectively], 
that in PTE and PE patients did not differ (p = 0.884). The sensi-
tivity and specificity of %VPM for differentiating PTE and non-
PTE were low at 61.2% and 59.9%, respectively; the sensitivity 
and specificity of %VPM for differentiating PTE and PID were 
high at 70.3% and 81.7%, respectively. Conclusions: Detailed 
pulmonary ventilation to perfusion mismatch in PTE, PE, and 
PID patients was quantified calculating %VPM from pulmo-
nary ventilation and perfusion SPECT/CT images. All analyzed 
disease may have recognizable VPM. Moreover, %VPM cannot 
differentiate PTE and PE patients.

EP-0226
Quantification of lower extremity lymphoscintigraphy
I. Chen, D. McCulloch, G. Petrides, T. Ali; Freeman Hospital, 
Newcastle, UNITED KINGDOM.

Introduction: Lymphoedema is the abnormal accumulation 
of fluid within the soft tissue as a result of impaired lymphatic 
drainage. In order to differentiate from other causes of soft tis-
sue oedema, lymphoscintigraphy is used as an invaluable diag-
nostic tool. It involves the intradermal injection of Tc-99m-nano-
colloid at the feet with subsequent imaging of the limbs and 
body to assess the lymphatic drainage. We aim to use a method 
of quantification to aid the interpretation of this investigation. 
Method: Data was obtained from Hermes and PACS for all pa-
tients who had undergone lymphoscintigraphy from 1st January 
2014 to 31st December 2015. Only patients with lower limb lym-
phoscintigraphy were included in this study. In order to quan-
tify the data, we compared the initial number of counts at the 
injection site to the number of counts at the iliac and inguinal 
nodes at the end of the study to determine a ratio. This data 
was then correlated with the diagnostic opinion of two expert 
consultant radionuclide radiologists to determine whether a 
cut off ratio could be used to aid in the diagnosis of impaired 
lymphatic drainage. Results: A total of 82 patients were identi-
fied, 11 had bilateral impaired lymphatic drainage, 25 had single 
leg impaired lymphatic drainage and 46 did not demonstrate 
impaired lymphatic drainage. Statistical analysis was performed 
using Graphpad prism version 5 applying the ROC analysis. This 
determined a threshold value of <7.5 ratio of feet to node ac-
tivity for an abnormal result. This would result in a sensitivity of 
79% and a specificity of 93% for impaired lymphatic drainage. 
Conclusion: We have demonstrated a method of quantification 
in lymphoscintigraphy to aid the interpretation of this investi-
gation.

EP-17 e-Poster Area
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EP-0227
Yoga practitioners have decreased glucose metabolism 
in midbrain, limbic and motor areas correlated to their 
experience: a simultaneous [18F]FDG PET-MR study
J. van Aalst, J. Ceccarini, S. Sunaert, K. Van Laere; KU/UZ Leuven, 
Leuven, BELGIUM.

Purpose/introduction: Yoga is becoming increasingly popular 
worldwide, with several physical and mental benefits. Under the 
hypothesis that yoga stimulates parasympathetic tone, it can be 
expected that it would lead to reduced neuronal activity and 
connectivity in motor and limbic brain areas. We therefore con-
ducted a simultaneous [18F]FDG PET-MR cross-sectional study 
by comparing experienced yoga practitioners and yoga-naïve 
healthy subjects and relating metabolism to years of experience. 
Subjects and Methods: Ten experienced yoga practitioners 
(8 women; age = 36.8±7.0 years) and 15 age-matched healthy 
controls (13 women; age = 34.6±9.7 years) were included in a 
prospective 2x2 design. On consecutive days, both groups un-
derwent simultaneous [18F]FDG PET, resting state functional MRI 
(rs-fMRI), and diffusion tensor imaging (DTI) on a GE Signa 3T PET-
MR, with baseline and intervention scan randomized. The inter-
vention consisted of a 75min standard ashtanga yoga practice for 
the yoga group, and a 75min indoor cycling at moderate power 
(60-70% of max heartrate) including 30min stretching exercises 
for the control group. Static [18F]FDG-PET scans were acquired for 
30min at 45min post-injection and regional cerebral metabolic 
rate of glucose (rCMRglu) images were calculated according to 
the Hunter method. [18F]FDG PET images were analysed using 
SPM12 (Puncorr < 0.001) and volume-of-interest (VOI) approach us-
ing both N30R83 Hammers probabilistic and AAL atlases (PMOD 
v3.9). Results: At baseline, yoga practitioners showed a signifi-
cant relative hypometabolism in the (para)hippocampus, insula, 
pallidum and midbrain, compared to controls (peak cluster differ-
ence -9%). Midbrain and parahippocampal glucose metabolism 
was correlated to the years of yoga experience (r=-0.63, p=0.049 
and r=-0.65, p=0.041, respectively). A single yoga practice re-
sulted in relative hypermetabolism in the cerebellum bilaterally 
(+5%) and decreased metabolism (-12%) in the temporal lobe 
and brainstem. In contrast, no metabolic differences were de-
tected within controls after the physical exercise intervention. No 
robust differences were found in rs-fMRI or DTI between groups 
or conditions. Conclusion: [18F]FDG PET shows that yoga prac-
titioners have highly significant hypometabolism in brainstem 
and limbic regions, that is correlated with the years of yoga ex-
perience. Furthermore, short-term effects of yoga practice were 
observed in brainstem, motor circuitry and temporal areas, but 
not in the active cycling control group. Reduced neuronal activity 
may be due to increased regional parasympathetic effects (e.g. 
controlled breathing induced) or indicate more efficient meta-
bolic activity in experienced yoga practitioners. Further studies 
in yoga-naïve individuals that undergo prospective training are 
warranted to further investigate the causality of these findings.
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EP-0228
Glucose metabolism in the hippocampus is negatively 
correlated with blood cholesterol level in geriatric patients 
with cognitive impairment of varying etiology
I. Apostolova1, C. Lange2, F. L. Mathies1, J. Mester1, S. Klutmann1, 
R. Buchert1; 1University Hospital Hamburg-Eppendorf, Hamburg, 
GERMANY, 2University Medical Center Charite Berlin, Berlin, GERMANY.

Motivation/Aim: High blood cholesterol is a risk factor not only 
for cerebrovascular but also for neurodegenerative diseases. FDG 
PET is widely used to support the etiological diagnosis of clini-
cally uncertain cognitive impairment. Aim of the present study 
was to test for possible associations between blood cholesterol 
and regional cerebral glucose metabolism as measured by brain 
FDG PET in a clinical sample of geriatric inpatients with cogni-
tive impairment. Methods: The retrospective analysis included 
86 inpatients (81.7 ± 5.4y, 56 females) with newly manifested 
cognitive impairment during hospitalization in a geriatric unit 
for an acute indication. Brain FDG PET had been performed as 
part of a prospective study (ICTRP DRKS00005041). PET images 
were stereotactically normalized to MNI space using SPM8, then 
scaled to mean FDG uptake in brain parenchyma. Regional FDG 
uptake was obtained by applying standard ROIs predefined in 
the Automated Anatomical Labeling (AAL) atlas. Regional FDG 
uptake was tested for correlation with blood cholesterol level in 
all AAL ROIs except cerebellar and vermis ROIs. Results: Blood 
cholesterol ranged between 97 and 296 mg/dl (mean 185 ± 43 
mg/dl). The strongest correlation between blood cholesterol 
and parenchyma-scaled FDG uptake was observed in the hip-
pocampus in both hemispheres (left/right: Pearson correlation 
coefficient = -0.330 / -0.270, p = 0.002 / 0.012). Hippocampal FDG 
uptake was also correlated with LDL (left/right: = -0.280 / -0.213, 
p = 0.009 / p = 0.049). The correlation between blood cholester-
ol and parenchyma-scaled FDG uptake in the left hippocampus 
remained a statistical trend after correction for gray matter vol-
ume of the left hippocampus (partial correlation coefficient = 
-0.210, p = 0.054). It also remained a trend when corrected for 
both, gray matter volume of the left hippocampus and presence 
(versus absence) of cerebrovascular disease (partial correlation 
coefficient = -0.194, p = 0.077). Conclusion: These findings sug-
gest that high blood cholesterol is associated with lower glucose 
metabolism in cognitively impaired geriatric patients specifically 
in the hippocampus, independent of hippocampal atrophy and 
independent of the presence of prominent cerebrovascular pa-
thology according to MRI. This is in accordance with previous 
studies demonstrating hypercholesterolemia to be an adverse 
factor promoting neurodegeneration.

EP-0229
Brain 18F-FDG PET/CT in early Diagnosis of Primary 
Progressive Aphasia (PPA) Variants
S. Nuvoli1, M. R. Piras2, S. Contu1, B. L. J. Pung1, A. Spanu1, G. 
Madeddu1; 1Unit of Nuclear Medicine; University of Sassari, Sassari, 
ITALY, 2Unit of Neurology; University of Sassari, Sassari, ITALY.

Introduction: The correct diagnosis of PPA variants in early 
stage represents a crucial clinical point since Logopenic Apha-

sia (LPA) variant is related to AD, while Progressive non-Fluent 
Aphasia (PNFA) variant and Semantic variant (SV) might devel-
op FTD. We evaluated 18F-FDG PET/CT usefulness in PPP variant 
early initial diagnosis. Methods: We investigated 31 consecutive 
patients, 16 with uncertain symptoms attributable to early PPA 
(Group A) and 15 with ascertained PPA but also with symptoms 
suspected for early AD or FTD (Group B). All patients underwent 
brain 18F-FDG PET/CT using GE Discovery tomograph. Images 
were evaluated both qualitatively and quantitatively with auto-
mated analysis program (Cortex ID, GE Healthcare); brain meta-
bolic map and normal age matched control group comparative 
analysis was produced. Results: 18F-FDG PET/CT showed dif-
ferent degrees of cortical hypometabolism in the two Groups. 
Group A: widespread in 2/16 cases, bilateral temporo-parietal 
regions in 5/16, left frontal/parietal inferior regions in 5/16 cas-
es, bilateral inferior-frontal and temporal regions in 2/16 and left 
inferior-frontal regions in 1/16. Group B: diffuse in 2/15 cases, 
bilateral frontotemporal and fronto-parietal regions in 6/15, bi-
lateral temporo-parietal regions in 5/15 and bilateral temporal 
regions in 2/15. The eight Group A patients with hypometabolic 
areas only in inferior-frontal regions as well as in inferior-pari-
etal and temporal regions were clinically classified as PNFA at 
risk to develop FTD, while the six patients with bilateral hy-
pometabolism in temporo-parietal regions was classified as LPA, 
eventually anticipating AD. However, in the two patients with 
diffuse hypometabolism, diagnosis remained uncertain. The 
six Group B patients with hypometabolism in fronto-temporal 
and fronto-parietal areas and the two with hypometabolism in 
temporal lobe were considered PNFA and SV, respectively, both 
associated to FTD, while the five patients with temporo-pari-
etal hypometabolism were classified as LPA associated to AD. 
However, diagnosis remained uncertain in the remaining two 
cases with diffuse hypometabolism. Conclusions: Our study 
evidenced brain 18F-FDG PET/CT elevated performance in early 
diagnosis of PPA different variants contributing to clarify clinical 
differential diagnosis in 87.1% of cases and concurring to define 
subsequent possible development in AD or FTD. However, brain 
18F-FDG PET/CT could not clarify the four cases, belonging to 
two groups with diffuse cortical hypometabolism, in which the 
diagnosis remaining uncertain; in these cases, more accurate 
clinical and instrumental investigation and close follow up are 
necessary to achieve a correct diagnosis. A larger series of pa-
tients must be enrolled to confirm these preliminary data.

EP-0230
Intrastriatal analysis of FDOPA PET scans for differentiation 
of Parkinsonian Disorders
G. N. Stormezand, L. Chaves, J. Doorduin, D. Vállez-Garcia, K. 
L. Leenders, B. P. Kremer, R. A. Dierckx; University Medical Center 
Groningen, Groningen, NETHERLANDS.

Aim: L-3,4-dihydroxy-6-18F-fluorophenylalanine (FDOPA) PET al-
lows quantification of presynaptic dopaminergic functioning in 
vivo. It assesses the function of nigrostriatal projection neurons, 
particularly dopamine release in the striatum. Previously, it was 
postulated that Idiopathic Parkinson’s disease (IPD) preferential-
ly affects the posterior putamen. This study aims to investigate 
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the potential of FDOPA PET scans to differentiate atypical parkin-
sonian disorders (APD), idiopathic parkinson’s disease (IPD) and 
healthy controls. Materials & Methods: 58 patients (28 IPD, 13 
APD and 17 controls) who underwent FDOPA PET scan as part of 
the clinical evaluation and who were diagnosed by movement 
disorder specialists, were retrospectively analyzed. Average age 
of IPD, APD and controls was 61.0, 69.6 and 65.4 respectively. All 
were scanned on a Siemens HR+ camera, with injected dose of 
200MBq and pretreated with carbidopa, 2.5 mg/kg orally. After 
spatial normalization of images in standard MNI space (Montre-
al Neurological Institute), predefined sets of volumes of interest 
(VOIs) were used to sample values from striatum and the oc-
cipital reference region. Outcome values were striatal-to-occip-
ital ratios (SOR), intrastriatal ratios and slope of multiple in-line 
spherical VOIs through the striatum anterior to posterior (gra-
dient analysis). All values were compared between groups us-
ing ANOVA test and ROC curves were calculated. Results: SOR 
values showed no statistically significant difference between 
APD and IPD patients. When analyzing intrastriatal ratios, cau-
date-to-putamen was found to be statistically significant when 
comparing APD and IPD (p<0.001; anterior putamen: 0.94±0.06 
vs. 1.05±0.10; posterior putamen: 1.10±0.12 vs. 1.26±0.19, re-
spectively). Gradient analysis also showed statistically signifi-
cant differences between APD and IPD (p=0.006, 0.07±0.05 vs. 
0.12±0.07). In ROC curve, separating controls from parkinsonian 
patients, the caudate-to-posterior putamen ratio showed the 
highest area under the curve (AUC=0.930), while for differentiat-
ing APD from IPD the highest AUC was the caudate-to-anterior 
putamen ratio (0.824). Conclusion: SOR value is currently used 
in clinical routine to discriminate healthy from parkinsonian pa-
tients. However, results from this study have shown that the best 
value for this differentiation seems to be the caudate-to-poste-
rior putamen ratio. In addition, caudate-to-anterior putamen is 
capable to discriminate between atypical and idiopathic parkin-
sonian patients. These results are in agreement with previous 
publications, and support the implementation of this ratios in 
clinical routine. Moreover, the positive results of the gradient 
analysis support further exploration of this approach, and its 
possibilities of creating a model that combines different image 
measurements and/or clinical information to improve the accu-
racy for discriminating APD and IPD.

EP-0231
Utility of 18F-Florbetaben PET/CT in patients with mild 
cognitive impairment and cerebrospinal fluid biomarkers 
non-conclusive: preliminary results
A. D. González-Jiménez1, E. M. Triviño-Ibáñez2, R. Sánchez-
Sánchez2, M. Rashki1, C. Ramos-Font2, C. Carnero-Pardo3, A. 
Rodríguez-Fernández2, J. M. Llamas-Elvira2, M. Gómez-Río2; 1Dept 
NM; Univ Hosp Virgen de las Nieves, Granada, Spain, Granada, 
SPAIN, 2Dept NM; Univ Hosp Virgen de las Nieves; IBS, Granada, 
Spain, Granada, SPAIN, 3Dept of Neurology; Univ Hosp Virgen de las 
Nieves, Granada, Spain, Granada, SPAIN.

Introduction/Purpose: The use of biomarkers has supposed 
a considerable advance in the clinical diagnosis of Alzheimer 
Disease (AD). In a proportion of patients CSF-biomarkers can 

offer inconclusive results and it is in this subgroup that imaging 
biomarkers, such as amyloid PET with Florbetaben (FBB-PET/
CT), can be especially useful. To evaluate the usefulness of FBB-
PET/CT in patients with mild cognitive impairment (MCI), with 
inconclusive result in the determination of cerebrospinal fluid 
biomarkers (CSF). Subjects and methods: Observational and 
retrospective study (years 2015-2018), including patients with 
MCI and inconclusive results in the values of beta-amyloid (Aβ), 
total TAU (t-TAU) and phosphorylated TAU (p-TAU) determined 
in CSF (ELISA technique). It was considered a “non-conclusive” 
results when no congruence was found between Aβ, t-TAU and 
p-TAU; when they were in the limit of reference value, or when 
they were not consistent with the patient’s clinic. For the FBB-
PET/CT study, a dose of 296 MBq of FBB was administered with 
acquisition of the images at 90min-p.i.; (Siemens Biograph 16). 
Results: A total of 30 patients were included (60.3 ± 6.84 years, 
16 men). The FBB-PET/CT was positive in 20 patients (66.7%). Re-
sult of biomarkers: Aβ positive in 17 patients (56.7%), t-TAU in 18 
patients (62.1%) and p-TAU in 15 patients (50%). No significant 
differences were found in the mean values of the different CSF 
biomarkers between the positive vs. negative FBB-PET group. 
The behavior of the biomarkers was different in the group of 
patients with positive FBB-PET (positive result of Aβ in 13/20 
(65%) patients, t-TAU 14/19 (73.7%) patients and p-TAU 11/20 
(55%) patients), unlike the negative FBB-PET group (positive re-
sult of Aβ in 4/10 (40%), t-TAU 4/10 (40%) and p-TAU 4/10 (40%) 
of patients), although this difference didn’t reach statistical sig-
nificance (p> 0.05). The ROC curve analysis showed that the CSF 
biomarker that best correlates with the FBB-PET result was Aβ 
(AUC of 0.686, p = 0.125). Conclusion: In our series FBB-PET/
CT has been clinically useful in the evaluation of patients with 
MCI and inconclusive CSF biomarkers in both senses: FBB-PET/
CT result [+] or [-]; with a positive correlation between the levels 
of biomarkers in CSF and the result of the FBB-PET/CT, with the 
advantage of being a non-invasive technique.

EP-0232
Diagnostic Utility of CT-based Attenuation Correction 
in Brain SPECT/CT over Traditional Chang Method in 
Predicting the Exacerbation of Alzheimer Changes 
from Mild Cognitive Impairment utilizing a Voxel-Based 
Statistical Analysis
K. Sohara1, T. Kiriyama1, Y. Fukushima1, A. Nogami2, A. Ishiwata2, 
M. Yamazaki3, K. Kimura2, S. Kumita1; 1Dept of radiology, Graduate 
School of Medicine, Nippon Medical School, Tokyo, JAPAN, 2Dept 
of Neurological Science, Graduate School of Medicine, Nippon 
Medical School, Tokyo, JAPAN, 3Dept of Neurology, Nippon Medical 
School Chiba Hokusoh Hospital, Chiba, JAPAN.

Purpose/Introduction: In predicting the progression of Alz-
heimer’s dementia from mild cognitive impairment(MCI), we 
sought to examine the diagnostic value of non-uniform CT-
based attenuation correction (CT-AC) utilizing voxel-based 
statistical analysis in comparison to that of attenuation correc-
tion (AC) with Chang’s method. Material and Methods: We 
retrospectively recruited two groups of elderly individuals with 
matched age, education and baseline mini mental state exam-
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ination (MMSE) score. All of them were initially diagnosed as MCI 
with MMSE score of more than 24 by neurological specialists, 
and also underwent brain perfusion single-photon emission 
computed tomography (SPECT) with N-isopropyl-p-[123I] iodo-
amphetamine (IMP). Stable MCI (S-MCI) group was consisted of 
11 patients who have maintained MMSE score (27.0±1.6), and 
progressive MCI (P-MCI) group was consisted of 15 patients who 
have at least 3 or more decreased MMSE score from the base-
line test (baseline score, 26.4±1.7 and the latest score, 21.4±2.0) 
during at least 1 year follow-up (mean 37.2±16.7). All SPECT 
images were reconstructed using 3D-OSEM with both CT-AC 
and Chang’s AC. Z-scores of gyri and lobules were calculated by 
voxel-based Z-statistics analysis referring to normal subject data 
base of our institution. In the two AC methods, the difference 
of Z-scores in lobes and lobules between P-MCI and S-MCI was 
examined using receiver operating characteristic (ROC) anal-
ysis. Results: To discriminate the two group with the extent 
of Z-score >1.65 in a single gyrus or lobule, the 5 highest area 
under the ROC curves (AUC) were seen in left middle temporal 
gyrus (0.855), left superior temporal gyrus (0.773 ), left cingulate 
gyrus (0.770), left uncus (0.764) and right cingulate gyrus (0.739) 
in CT-AC, and left middle temporal gyrus (0.821), left angular gy-
rus (0.764), right angular gyrus (0.745), left superior parietal lob-
ule (0.730), and left superior temporal gyrus (0.730) in Chang’s 
AC. When combining the all 5 gyri or lobules, AUC reached 0.909 
in CT-AC and 0.812 in Chang’s AC. If the best cut-off value was 
applied, sensitivity, specificity and accuracy of SPECT with CT-
AC were 100%, 72.7% and 88.8%, respectively. As for Chang’s 
AC, sensitivity, specificity and accuracy were 73.3%, 90.9% and 
80.8%. Conclusion: To detect the progression of Alzheimer’s 
disease from mild cognitive impairment, the voxel-based sta-
tistical analyses with non-uniform CT-based AC by integrated 
SPECT/CT might improve the diagnostic accuracy compared 
with the conventional uniform Chang’s AC.

EP-0233
Long-term follow-up of amyloid brain deposition assessed 
by 11C-PIB-PET/CT in patients with amnestic mild cognitive 
impairment: preliminary experience
J. F. Jiménez-Bonilla1, R. Quirce1, M. De Arcocha-Torres1, I. 
Martínez-Rodríguez1, N. Martínez-Amador1, P. Sánchez-Juan2, E. 
Rodríguez-Rodríguez2, F. Gómez-de la Fuente1, C. Lavado-Pérez1, 
B. Lucas-Velázquez1, G. Molina-Mendoza1, O. Cuenca-Vera1, 
I. Banzo1; 1Nuclear Medicine Service. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group IDIVAL. University 
of Cantabria., Santander, SPAIN, 2Neurology Service. Marqués de 
Valdecilla University Hospital., Santander, SPAIN.

Aim: To assess the 5-year amyloid brain deposition changes 
in patients with amnestic mild cognitive impairment (a-MCI) 
and baseline positive 11C-PIB PET/CT (PIB-PET). Materials and 
methods: Twenty-three consecutive a-MCI patients with a 
baseline positive PIB-PET were asked for a new PIB-PET 5 years 
later. Eleven patients underwent PIB-PET and in 12 it was not 
possible (7 bad clinical situation, 1 dead, 2 declined and 2 lost). 
General deterioration scale (GDS) was used to assess clinical sit-
uation. A static PIB-PET was acquired 60-90 min after the intra-

venous administration of 555MBq 11C-PIB in patients (n=11) and 
in healthy controls (n=3). SUV regional indices were obtained 
in cerebellar, temporal, frontal, anterior cingulate, occipital, pa-
rietal and posterior cingulate cortex. Using the cerebellar cor-
tex as reference region, SUVratios (SUVr) and global SUVratios 
(gSUVr) were obtained. Mean gSUVr and regional SUVr (rSUVr) 
were obtained and compared at baseline and 5-year follow-up. 
The percentage of increment of gSUVr at 5 years was calculated 
for a-MCI and healthy controls. Results: a-MCI patients showed 
an increase in cerebral 11C-PIB retention compared with healthy 
controls over 5-year follow-up (p<0.01). When amyloid brain 
deposition was globally compared at baseline and after 5-year 
follow-up, lower differences were found in the mean gSUVr. 
The analysis of mean rSUVr was as follows: temporal (1.7646 + 
0.3277 vs 2.2434 + 0.6390)( p<0.05), occipital (1.8160 + 0.4050 
vs 2.0921 + 0.4887)(p= ns), frontal (2.0895 + 0.4207 vs 2.5704 + 
0.6395)(p<0.1), parietal (1.9292 + 0.3612 vs 2.2966 + 0.5876);an-
terior cingulate (2.2246 + 0.4558 vs 2.5578 + 0.5935 )(p= ns) and 
posterior cingulate (2.2343 + 0.3061 vs 2.6723 + 0.534)(p<0.05). 
The outcome at 5-year (n=11) was: 1 patient stayed as GDS 3, 2 
progressed to GDS 4, 2 to GDS 4-5, 5 to GDS 5 and 1 to GDS 5-6. 
One healthy control progressed to a-MCI with PIB-PET positive. 
The percentage of increment of mean gSUVr at 5 years for a-MCI 
and healthy controls were 22.23% and 6%, respectively (p<0.01) 
and no correlation between the percentage of increment of 
gSUVr and GDS was observed. Conclusion: a-MCI patients 
showed significant increase of 11C-PIB uptake at 5-year follow-up 
compared with healthy controls Compared to baseline, a slight 
global increase in cortical 11C-PIB uptake over 5 years was de-
tected. Regionally, that increase was in frontal, temporal and in 
the posterior cingulate areas. Further deeper analysis with more 
patients are ongoing after this preliminary experience.

EP-0234
Early cerebral blood flow scan from F-18Florbetapir. 
Provides useful extra-information in the evaluation of 
neurodegenerative disorders?
P. J. Plaza Lopez1, M. Suarez2, A. Mestre2, D. Beatriz1, P. Paloma1, 
E. Rivera3; 1Hospital Quironsalud Barcelona, Barcelona, SPAIN, 
2Hospital del Mar, Barcelona, SPAIN, 3Hospital Quiron Dexeus, 
Barcelona, SPAIN.

Purpose: To evaluate whether early scan from F18-florbetapir 
could provide relevant cerebral blood flow information, comple-
mentary to amyloid plaque assessment, in neurodegenerative 
disorders. Subjects & Methods: Prospective longitudinal ob-
servational study of 18 patients with neurodegenerative disor-
der, without definitive diagnosis, submitted for a F18-florbetapir 
PET scan. Imaging acquisition: early blood flow scan from 1-10 
min, and late amyloid plaque scan from 40-60 min, after intrave-
nous injection of 370Mbq of F18-florbepatir. Imaging analysis: 
both scan were evaluated visually by 2 experimented nuclear 
medicine physician and also using MIMneuro software for quan-
tification. Results: A high level of interreader agreement was 
achieved, kappa index 0.80. Interobserver agreement percent-
age was 100% in positive amyloid PET studies. Correlation be-
tween visually and quantification analysis in late amyloid plaque 
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was also very high. Thirteen of eighteen late amyloid plaque 
scans were positive. Hypoperfusion of posterior cingulate and/
or bilateral posterior parietotemporal lobes, increase the proba-
bility of Alzheimer disease (6 of 13 patients). In patients with ear-
ly hypoperfusion of others brain regions as basal ganglia, frontal 
or occipital lobes, clinical revaluation and extra-studies were re-
quired. 2 lewy body dementia were diagnosed. Five late amyloid 
scans were negative. 4 patients had also a normal blood flow 
scan and they remained still in clinical follow up. A patient with 
bilateral frontal hypoperfusion was finally diagnosed of fronto-
temporal dementia. Conclusion: Early regional cerebral blood 
flow scan provides complementary extra-information added to 
amyloid plaque late scan from F18-florbetapir, which helps in a 
better evaluation of neurodegenerative disorders.

EP-0235
Comparison Between Early-onset And Late-onset 
Alzheimer Disease Patients With Amnestic Presentation: A 
18f-fbb Pet Study 
A. Chiaravalloti1,2, A. E. Castellano2, P. Sannino2, O. Schillaci1,2; 
1Department of Biomedicine and Prevention, Univeristy Tor 
Vergata, Rome, ITALY, 2IRCCS Neuromed, Pozzilli, ITALY.

Background/Aims: To investigate the differences in amyloid 
burden in brain between patients with early onset of Alzhei-
mer’s disease(AD) (EOAD, aged ≤65 years) and patients with late 
onset of Alzheimer’s disease (LOAD, aged >65 years). Methods: 
We examined 60 patients with clinical diagnosis of Alzheimer’s 
disease according to NINCDS-ADRDA criteria. Of them 22 were 
EOAD and 38 were above LOAD. All of them underwent a brain 
Positron Emission tomography 90 minutes after the injection of 
18F Florbetaben (18F FBB; 300±10 MBq). Quaitative analysis of 
PET data was positive for increased amyloid burden in brain in 
all of them. Differences in amyloid burden in brain between the 
groups have been evaluated by means of Statistical Parametric 
Mapping version 8, with the use of age, sex, Mini-Mental State 
Examination as covariates in the comparison between EOAD 
and LOAD. We performed a multiple regression for age using 
SPM8. Results: We did not find significant differences when 
comparing LOAD vs. EOAD patients. Multiple regression anal-
ysis did not show significant correlation between age of onset 
and amyloid deposition in brain. Conclusions: The results of our 
study suggest that amyloid burden in brain is not related to the 
age of onset of AD.

EP-0236
Amyloid burden identifies neuropsychological 
phenotypes of Mild Cognitive Impairment at increased 
risk of progression to Alzheimer’s disease
E. Giovannini1, A. Tartaglione2, M. Riondato1, G. Giovacchini1, O. 
Ferrando1, M. De Biasi2, C. Passera2, E. Carabelli1, A. Mannironi1, 
F. Foppiano1, B. Alfano3, L. Mansi3, A. Ciarmiello1; 1Sant’Andrea 
Hospital, La Spezia, ITALY, 2Memory Center, La Spezia, ITALY, 
3Second University of Naples, La Spezia, ITALY.

Purpose: The extent of amyloid burden associated to cogni-
tive decline in amnestic Mild cognitive impairment is unknown. 

Subjects & Methods: In this prospective study 66 participants 
with amnestic mild cognitive impairment underwent clinical, 
neuropsychological and PET amyloid imaging tests. Compos-
ite scores assessing memory and non-memory domains were 
used to identify two clinical classes of neuropsychological phe-
notypes expressing different degree of cognitive impairment. 
Detection of amyloid status and definition of optimal amyloid 
+/- cutoff for discrimination relied on unsupervised k-means 
clustering method. The primary aim of the study was to deter-
mine the extent at which amyloid burden is associated to the 
cognitive impairment. The secondary objective was to test the 
relationship between amyloid accumulation and memory or 
cognitive decline. Results: Threshold for identifying low and 
high amyloid retention groups was of SUVr=1.3. Aß+ partic-
ipants showed poorer global cognitive and episodic memory 
performance than subjects with low amyloid deposition. Aß 
positivity significantly identified individuals with episodic mem-
ory impairment with a sensitivity and specificity of 80% and 79%, 
(χ2 =21.48; P<0.00001). Positive and negative predictive values 
were 82% and 76% respectively. Amyloid deposition increased 
linearly as function of memory decline with a rate of 0.13/ point 
of composite memory score (R=-44, P=0.0003). Conclusion: 
The amyloid burden of SUVr=1.3 indentify amyloid positivity in 
MCI. Being Aß positivity associated to cognitive impairment and 
episodic memory decline, it thus allows to differentiate neuro-
psychological phenotypes at increased risk of progression to 
Alzheimer’s disease from those with a lower likelihood of pro-
gression (Trial number, EudraCT 2015-001184-39).

EP-0237
ATN. A new biomarkers classification in Alzheimer’s 
disease.
M. Cozar Santiago1, J. García Garzón2, C. Igua Saenz1, M. Buxeda3, 
V. Faus Rodrigo1, J. Aguilar Barrios1, R. Sanz LLorens1, R. Sanchez 
Jurado1, J. Ferrer Rebolleda1; 1ERESA-General Universitary Hospital, 
Valencia, SPAIN, 2CETIR-ASCIRES. PET/CT Unit. Esplugues, Barcelona, 
SPAIN, 3CETIR- Teknon Hospital, Barcelona, SPAIN.

Aim: To establish the usefulness of the amyloid deposition, 
tauopathy and neurodegeneration classification (ATN) in the 
diagnosis of Alzheimer’s disease (AD). Materials and meth-
ods: 27 patients, 10 men and 17 women with an average age 
of 67.2 years They were performed a 18F-amyloid PET/CT study 
(PETa) (average dose 8.543mCi), magnetic resonance imaging 
(MRI), amyloid beta and protein TAU determination in cerebro-
spinal fluid (CSF) and 18F-FDGPET/CT. Patients were stratified 
according to the ATN classification that divides into three binary 
categories the seven known biomarkers of AD (Clifford, 2016). 
The variable that has the greatest influence on the decision 
of the final diagnosis and the influence of the findings on the 
modification of the initial diagnostic suspicion is identified. Re-
sults: According to the neuropsychological study and clinical 
symptoms, 8 of them were referred with high likelihood of AD, 
6 with a diagnosis of depression refractory to treatment and 
13 with a diagnosis of mild cognitive impairment (MCI) with-
out labeling. After carrying out the proposed studies, they were 
classified as: A+T+N+ (n:2), A+T-N+ (n:2), A+TxN- (n:2), A+TxN+ 
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(n:7), A-T+N- (n:1), A-T-N- (n:3), A-T+N- (n:3), A-TxN- (n:2), A-TxN+ 
(n:5) where x is data not available or not performed. The rates of 
true positive in A was 100%, with a chi-square correlation X2=20 
(p<0.05) according to the final diagnosis; in T was 66% with a 
X2=1.59 (p>0.005, not significant that could be justified as a low 
sampling bias); in N categories was 81.3%, X2:13.07 (p<0.05). In 
terms of modifying the initial diagnostic suspected, 100% of the 
patients referred with high likelihood of AD were confirmed as 
positive; those referred by DCL only 4/13 (32.5%) were labeled as 
AD; those referred with depression psychiatric disease 3/6 (50%) 
with A+ result were confirmed as AD and in the other 3/6 (50%) 
all of them with A-, AD was ruled out. Conclusion: The new clas-
sification of the AD based on ATN allows the characterization of 
patients with high likehood of AD. According to our study A+ 
biomarker seems to be the category that provides highest reli-
ability and weight in making diagnostic/therapeutic decisions.

EP-0238
18F-fluorodeoxyglucose (FDG)-positron emission 
tomography (PET) and DaTSCAN® single-photon emission 
computed tomography (SPECT) in the diagnosis of 
dementia with Lewy bodies (DLB) - A quantitative analysis
A. Davidsson, V. Sanchez Rodriguez, M. Ochoa Figueroa; 
Department of Medical and Health Science, Linköping, SWEDEN.

Introduction: DaTSCAN SPECT has been largely used in Europe 
as a diagnostic imaging method in movement disorders. FDG-
PET imaging identifies typical patterns of cortical and subcor-
tical hypometabolism in DLB, however, the visual diagnosis is 
sometimes challenging since there are other neurological dis-
eases with similar patterns. The combination of both is a com-
mon approach in the diagnosis of DLB. Quantitative programs 
such as DaTQUANT for DaTSCAN and CortexID for FDG-PET can 
be of help when reporting these studies. Our aim is to see the 
degree of correlation between the quantification of the FDG-
PET and DaTSCAN SPECT. Materials and methods: Retrospec-
tive review of 15 adult patients with a combined approach of 
FDG PET and DaTSCAN SPECT (From 2015-01-01 to 2018-02-12) 
and suspected diagnosis of LBD (For at least 1 yr).The FDG PET 
study was quantified using CortexID (GE, Healthcare) and the 
basal ganglia in the DaTSCAN SPECT using DaTQUANT, Xeleris 
4.0 (GE, Healthcare). A score ranging from 0 to -2 was consid-
ered as “normal”, from -2,1 to -4 as ”mild” change, from -4,1 to 
-6 as moderate and from -6,1 to > -7 as severe according to the 
Z-score observed in the CortexID, taking the most pathological 
score as reference. For DaTQUANT a score ranging from +0,6 to - 
0,44 was considered as “normal”, from -0,45-0,99 as “mild” change, 
from -1,0 to -1,79 as moderate and from -1,8 to >-3,3 as severe 
according to the most pathological score as reference. Results: 
The DaTQUANT showed 3 patients (20%) with mild changes, 
4 (27%) with moderate and 7 (47%) with severe changes. One 
patient had no changes in the DaTQUANT (7%). With respect 
to the CortexID 8 patients (53%) showed mild changes, 4 mod-
erate (27%) and 1 severe changes (7%) showed. Two patients 
(13%) had no changes in CortexID. These last 2 patients without 
changes detected by CortexID did showed mild changes in the 
DaTSCAN. Conclusions: There is not a strong correlation with 

the severity of changes observed in the quantitative analysis of 
the DaTQUANT and in the CortexID. The results from DaTQUANT 
show that the DaTSCAN study will almost always be pathologi-
cal (93%) and the detected changes more severe. When consid-
ering performing both studies, the DaTSCAN should probably 
be performed first. Pathological scores, in the borders of what 
is considered normal or pathological in quantitative studies, are 
challenging and should be correlated with visual findings. Larg-
er studies are needed to confirm our results.

EP-0239
Quantification Of Amyloid Regional Burden Using 
18F-Florbetaben PET For Clinical Assessment Of 
Alzheimer’S Disease In A Multidisciplinary Team Study
P. Alongi1, D. Sardina2, R. Coppola3, V. Puglisi3, A. Arnone4, G. Di 
Raimondo5, E. Munerati5, V. Alaimo6, A. Stefano7, R. Giugno8, T. 
Piccoli9, V. Virgilio10, M. Midiri4, L. Grimaldi5; 1Fondazione Istituto 
Giglio di Cefalù - Nuclear Medicine Unit, Cefalù, ITALY, 2Department 
of Mathematics and Computer Science, University of Catania, 
Catania, ITALY, 3Fondazione Istituto Giglio di Cefalù, Cefalù, ITALY, 
4University of Palermo, Palermo, ITALY, 5Fondazione Istituto Giglio di 
Cefalù - Unit of Neurology, Cefalù, ITALY, 6Fondazione Istituto Giglio 
di Cefalù - Unit of Radiology, Cefalù, ITALY, 7Institute of Molecular 
Bioimaging and Physiology, National Research Council (IBFM-
CNR), Cefalù, ITALY, 8Department of Computer Science, University 
of Verona, Verona, ITALY, 9Department of Biomedicine and Clinical 
Neuroscience, University of Palermo, Palermo, ITALY, 10Fondazione 
Istituto Giglio di Cefalù - General Direction, Cefalù, ITALY.

Scope: to assess the impact of 18F-Florbetaben PET using a 
SPM MRI-less and AAL Atlas in correlation with clinical data, 
neuropsychological assessment and CSF analysis to diagnose 
Alzheimer’s disease in-vivo. Matherials and Methods: For-
ty-four patients with clinical evidence of dementia, underwent 
Amyloid-PET, were retrospectively evaluated by a MDT (neurol-
ogy, nuclear medicine, radiology, neuropsychology and labo-
ratory medicine physicians). Amyloid-PET images were pro-
cessed with SPM and converted in standard space (MNI space) 
by normalizing them with tissue probability map as template. 
Automated anatomical labeling atlas was used to mask each 
VOI followed by extraction of SUVR, normalized on the cere-
bellum. The regional SUVR and scores from clinical and cogni-
tive tests were used to create ROC curves and obtain the best 
thresholds for the clinical diagnosis. Leave-one-out cross-vali-
dation was carried out in order to validate the results. Results: 
A total of 26/44 patients showed elevated amyloid burden at 
Amyloid-PET scan. After integration with 18F-FDG PET, clinical 
data and CSF protein levels, 22 of them were classified by MDT 
as AD, the remaining 4 as vascular or fronto-temporal demen-
tia. Among the variables ordered by area under curve (AUC), 
Amyloid and 18F-FDGPET (qualitative evaluation), CDR value 
1, CSF Tau and p-tau levels presented the best true positive 
and true negative rates (Amyloid-PET: AUC= 0.85, sensitivity 
0.91, specificity 0.79; 18F-FDG PET: AUC= 0.76, sensitivity 0.86, 
specificity 0.67; CDR 1 AUC 0.72, sensitivity 0.75, specificity 0.67; 
CSF-Tau: AUC=0.75, sensitivity=0.84, specificity=0.64; CSF p-TAU 
AUC 0.66, sensitivity 0.72, Specificity 0.65). At semi-quantitative 
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evaluation of Amyloid-PET a SUVR value of 1.006 in the inferi-
or frontal cortex and a SUVR of 1.03 in the precuneus region 
were the best cutoff SUVR value and good correlation for the 
diagnosis of AD (inferior frontal cortex AUC 0.883; precuneus 
region AUC 0.826). By using two-tailed Pearson correlation 
between SUVR values of all brain region and neuropsycholog-
ical tests, a significant moderate inverse correlation has been 
found especially for inferior frontal cortex and Attentive-mem-
ory test (R=-0.455; p=0.008), Rey Auditory-verbal learning Test 
(R= -0.459; p=0.006), Corsi-Span Test (R= -0.408;p=0.017), Ra-
ven Test (R= - 0.405;p=0.022). Similarly, an inverse correlation 
was found also between precuneus brain region and Raven 
Test (R=-0.420;p=0.017) and rolandic operculum region and 
Rey Auditory-verbal learning Test (R= -0.426; p=0.012), Atten-
tive-memory test (R= -0.477;p=0.005) and Corsi-Span Test (R= 
-0.427;p=0.012).Conclusion: Amyloid-PET, especially when 
using SPM normalized SUVR analysis, confirms high predictive 
power for the differential diagnosis of dementia over 18-F-FDG 
PET, neuropsychological tests and CSF analysis

EP-0240
Brain Perfusion Differences Between Behavioral Variant 
of Frontotemporal Dementia And Language Variants With 
Behavioural Impairments. A Spect Study With Brodmann 
Areas Analysis
V. Valotassiou1, J. Papatriantafyllou2, N. Sifakis3, C. Tzavara1, 
I. Tsougos1, S. Alexiou1, D. Psimadas1, A. Ziaka1, E. Baniora1, E. 
Theodorou1, C. Ziangas1, E. Dardiotis4, G. Chadjigeorgiou4, P. 
Georgoulias1; 1Nuclear Medicine Dpt, University Hospital of Larissa, 
Larissa, GREECE, 2Memory & Cognitive Disorders Clinic, Neurology 
Dpt., “G. Gennimatas” Hospital, Athens, GREECE, 3Nuclear Medicine 
Dpt, “Alexandra” University Hospital, Athens, GREECE, 4Department 
of Neurology, University Hospital of Larissa, Larissa, GREECE.

Purpose: Behavioural variant frontotemporal dementia (bvFTD) 
is characterized by behavioral alterations and executive impair-
ment due to prefrontal cortex degeneration of the non-domi-
nant (usually right) hemisphere. Progressive non-fluent aphasia 
(PNFA) and semantic dementia (SD) are characterized by non-
fluent effortful speech and loss of semantic knowledge, ano-
mia and single-word comprehension deficits, respectively. SD 
patients may present behavioural disorders similar to bvFTD, 
while in PNFA, although less frequently, socially inappropriate 
behaviours may emerge over time. The aim of our study was the 
evaluation of brain perfusion differences between bvFTD and 
SD-PNFA in specific Brodmann areas (BAs) of left(L) and right(R) 
hemispheres. Subjects-methods: We used the Diagnostic and 
Statistical Manual-IV (DSM-IV) and the Neary criteria for the clini-
cal diagnosis, as well as a battery of neuropsychological tests in-
cluding the mini-mental state examination (MMSE). We studied 
60 right-handed patients (21 bvFTLD, 12 PNFA, 27 SD, 17 men, 
43 women, aged 62-68 years, MMSE=14-18). All the patients 
underwent a brain SPECT 20 min after the i.v. administration of 
740MBq 99mTc-HMPAO. We applied the NeuroGam software on 
the reconstructed data, for the semi-quantitative evaluation of 
BAs perfusion. Results: Compared with SD, bvFTD patients had 
lower mean perfusion values in BAs 8LR (intermediate prefron-

tal), 9LR-46LR (dorsolateral prefrontal), 10LR (anterior prefron-
tal), 11R (orbitofrontal), 23R (ventral posterior cingulated), 32LR 
(ventral anterior cingulated), 44R (inferior frontal), 45LR (pars 
triangularis-inferior frontal), 47LR (inferior prefrontal). Multiple 
logistic regression analysis showed that 8R could discriminate 
SD from bvFTD. Compared with normal data base, statistically 
significant hypoperfusion in bvFTD patients with respect to SD 
patients, was found in BAs 6LR (premotor-supplementary motor 
cortex), 8LR, 9LR, 10LR, 11LR, 23R, 24LR-32LR (anterior cingulat-
ed), 44R, 45LR, 46LR (dorsolateral prefrontal cortex), 47LR. PNFA 
patients, compared to bvFTD, had lower mean perfusion values 
in BAs 25LR (subgenual cortex) and 28L (posterior entorhinal 
cortex). BA 25R could discriminate bvFTD from PNFA according 
to multiple logistic regression analysis. Compared with nor-
mal data base, statistically significant hypoperfusion in bvFTD 
patients with respect to PNFA, was found in BAs 9R and 10R, 
while BA 25R was found hypoperfused in PNFA patients with 
respect to bvFTD ones. Conclusion: Behavioural disorders in 
SD and bvFTD may be attributed to damage of different neu-
ronal circuits. Impairment of BA 8R, as it was found in bvFTD, 
is associated with executive dysfunction and psychiatric symp-
toms. Right hemisphere hypoperfusion in PNFA has been rarely 
reported, based on the hypothesis of crossed aphasia and our 
results need further investigation.

EP-0241
Clinical Impact of MR-based Attenuation Correction in 
Dementia Evaluation with 18F-FDG PET/MRI
S. K. Øen1, A. Karlberg1,2, T. Keil2, L. Eikenes1; 1Norwegian University 
of Science and Technology, Trondheim, NORWAY, 2St. Olavs 
University Hospital, Trondheim, NORWAY.

Purpose/introduction: Combined PET/MRI is a promising di-
agnostic tool in the evaluation of patients with suspicion of de-
mentia. However, accurate attenuation correction (AC) of PET 
images is a prerequisite for calculation of z-scores, which is used 
to aid the diagnosis of dementia by comparing 18F-FDG uptake 
with statistical population databases of healthy controls. The 
aim of this study was to evaluate whether clinical available MR-
based AC (MRAC) methods, in addition to a promising research 
MRAC method, have an impact on z-scores compared to CTAC. 
Subjects & methods: 17 patients with suspicion of dementia 
underwent an 18F-FDG PET/MRI brain examination subsequent 
to a PET/CT brain examination. Simultaneous to the PET acqui-
sition, MR images for generating MRAC-maps were acquired 
(Dixon, ultra-short echo time (UTE), T1w MPRAGE) on the PET/
MRI system. Five PET reconstructions were performed for each 
patient, one with CTAC (PETCTAC) and four with MRAC (PETMRAC): 
DixonNoBone (4-class: air, fat, soft tissue, (lung)), DixonBone 
(5-class: air, fat, soft tissue, continuous bone from an atlas-based 
bone template, (lung)), UTE (3-class: air, soft tissue, bone), and 
UCL (University College London) (continuous pseudo CT, not 
clinically available). Z-scores for all PET reconstructions were 
calculated in Cortex ID (GE Healthcare, Waukesha WI, USA) in 26 
brain regions, with pons and cerebellum as reference regions. 
The z-scores from the four PETMRAC reconstructions were quan-
titatively compared to z-scores from PETCTAC (Wilcoxon signed 
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rank test, p<0.01, MATLAB). Results: With pons as reference 
region, PETUCL had the smallest absolute deviation in z-score 
from PETCT in the brain regions on average (0.14 ± 0.06 σ), and 
the deviation was increasing for PETDixonBone (0.43 ± 0.15 σ), PET-

DixonNoBone (0.50 ± 0.24 σ), and PETUTE (0.89 ± 0.18 σ). The same 
tendency was also found when using cerebellum as reference 
region, but with smaller differences between the MRAC meth-
ods and the CTAC method (PETUCL: 0.11 ± 0.05 σ, PETDixonBone: 0.19 
± 0.15 σ, PETDixonNoBone: 0.25 ± 0.23 σ, PETUTE: 0.45 ± 0.24 σ). All 
MRAC methods gave z-scores significantly different from CTAC. 
Discussion/conclusion: UCL was found to be the best MRAC 
method in evaluation of dementia with 18F-FDG PET/MRI, while 
DixonBone was found to be the best clinically available MRAC 
method. The differences in z-scores between MRAC and CTAC 
were smallest with cerebellum as a reference region. It should 
however be evaluated whether these differences in z-scores 
between CTAC and MRAC will affect the clinical diagnosis of 
dementia.

EP-0242
Digital PET/CT compared to analog PET/CT in 
18F-Flutemetamol studies.
V. Camacho1, D. López-Mora1, A. Fernández-León1, F. Fuentes1, J. 
Fortea2, J. Duch1, A. Flotats1, A. Domènech1, M. Estorch1, A. Lleó2, 
I. Carrió1; 1Nuclear Medicine Department, Hospital Sant Pau, 
Barcelona, SPAIN, 2Neurology Department, Hospital Sant Pau, 
Barcelona, SPAIN.

Aim: To assess the quality image of digital PET/CT compared to 
analog PET/CT to differentiate between gray and white matter 
in 18F-Flutemetamol studies and to optimize the image acqui-
sition procedure. Material and methods: Twelve consecutive 
patients underwent dual imaging with digital PET/CT (Philip 
Vereos) and analog PET/CT (Philip Gemini TF) after the i.v in-
jection of 185MBq of 18F-Flutemetamol. Seven patients under-
went scans on the analog PET/CT (60 minutes after the i.v injec-
tion with 15 minutes of acquisition duration) and then followed 
by the digital PET/CT (90 minutes after the i.v injection with 20 
minutes of acquisition duration). In the remaining 5 patients, 
we performed the reverse, first they underwent digital PET/CT 
(60min after i.v injection with 15 min of acquisition duration) 
and then analog PET/CT (90 min after i.v injection and 20 min of 
acquisition duration). The parameters reconstructions were sim-
ilar in the two scanners (LOR RAMBLA 3it33subsets,2mm). Three 
independent readers reviewed the 2 sets of PET/CT images for 
differentiation between grey and white matter on a binary scale 
(0 good differentiation and 1 poor differentiation), and for over-
all image quality on a 1-5 scale (1 poor and 5 excellent) based 
on the pixilation, noise and resolution. Results: In all patients 
the digital PET/CT image quality improves compared to analog 
PET/CT (mean 4,3 vs 3,1, Wilcoxon signed-rank test <0.02). No 
differences were observed in the image quality between early 
and late acquisition duration. The Flutemetamol images in 3 of 
the 12 patients were considered negative (good differentiation 
between grey and white matter) and in the remaining 9 were 
considered positive (poor differentiation) by the three readers 
regardless the acquisition time, time of duration of the scan and 

the type of scanner used. Conclusion: Digital PET/CT provides 
better image quality to differentiate between grey and white 
matter in 18F-Flutemetamol studies compared to analog PET/
CT, regardless the acquisition time or time of duration of the 
scan, without improving the diagnostic accuracy.

EP-0243
Prefrontal Activation After Group Psychotherapy in 
Alzheimer`s Disease Patients.
R. Ferrando1, R. Pérez2, F. Berriel2, M. Castagnola1, M. Langhain1; 
1Clinics Hospital, University of the Republic, Montevideo, URUGUAY, 
2Faculty of Psychology, University of the Republic, Montevideo, 
URUGUAY.

Introduction: Stimulation of the compensatory response of the 
brain through non-pharmacological interventions can provide a 
valuable complementary alternative to drug therapy to improve 
the quality of life of patients with Alzheimer’s disease (AD) and 
their caregivers. Aim & Methods: The aim of the study was to 
evaluate the effects of a group psychotherapeutic intervention 
designed for patients with AD on brain function.Subjects and 
Methods: 11 patients with mild to moderate AD (Age 64-86 ys, 
mean 75.5; 7 female; 3 or more years of formal education; GDS 
stage 5 or less with preserved language, without behavioral 
disorders; non-institutionalized) and 18 family caregivers par-
ticipated in 27 sessions of group psychotherapy of 75 minutes 
during 7 months. Cognitive, psychological and functional brain 
imaging (99mTc-ECD SPECT) evaluations were conducted im-
mediately before and after the intervention (mean follow-up of 
9 months). AD diagnosis was based on probable AD criteria sup-
ported by a consistent brain SPECT pattern. Paired t-tests were 
used to compare conditions. Images were analyzed in SPM8. 
Uncorrected p values lower than 0.001 at the voxel level and 
0.05 at the cluster level were considered significant. Trends were 
also reported at p<0.01 for clusters grater than 100 voxels. Re-
sults: No significant differences were found in MMSE (18.6±5.5 
vs 18.2±5.5, mean±SD; p=0.66), ADAS-cog (24.3±10.5 vs 
23.2±10.6, p=0.29), NPI-Q (7.7±15.1 vs 5.4±14.2, p=0.67) or Zarit 
caregiver Burden Interview (26.6±15.6 vs 24.5±16.5, p=0.62). 
SPECT showed a cluster of progression in left posterior tempo-
roparietal cortex (kE=223, p=0.073), consistent with the natural 
course of AD. Significant clusters of activation after therapy were 
detected in right dorsolateral prefrontal and inferolateral frontal 
cortex (kE=2643, p=0.000 corr.) and bilateral dorsal anterior cin-
gulate (kE=697, p=0.004 uncorr.). A trend to activation was pres-
ent in left dorsolateral prefrontal cortex. Prefrontal activations 
might be related with brain plasticity phenomena, an attempt 
to compensate for the impaired brain function in the posterior 
cortex in early clinical stages of AD. The absence of significant 
changes in cognitive tests during the period of the study may 
also support this hypothesis. Conclusion: Prefrontal activations 
in early stages of AD can represent compensatory mechanisms 
underlying cognitive plasticity that may be stimulated by psy-
chotherapeutic and psychosocial interventions. Studies includ-
ing control groups are needed to clarify to what extent these 
changes are a direct consequence of the intervention or a natu-
ral response to the pathological process of AD.
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EP-0244
Prospective comparative evaluation of brain with F-18 
FDG PET/CT in diabetics and non-diabetics to look for 
Alzheimer’s like reduction in brain glucose metabolism in 
diabetics in Indian population group
P. Kumar, V. Lele; Jaslok Hospital & Research Centre, Mumbai, 
INDIA.

Aim/introduction: Type 2 diabetes and Alzheimer’s disease 
(AD) are chronic diseases. Chronic hyperglycemia and cerebral 
microvascular disease may contribute to neuronal damage, 
brain atrophy and cognitive impairment. The management of 
AD depends on early diagnosis. Several studies using PET scan 
reported reduction in glucose metabolism in posterior cingu-
late gyrus, precuneus and parietal cortices even before the clin-
ical diagnosis of probable AD. Few studies suggested presence 
of AD like pattern in diabetics on FDG brain PET. There is no lit-
erature of such studies available on Indian population, hence, 
decided to do the study to see the Alzheimer’s like pattern in 
brain on FDG PET scan in diabetic Indian population. Subjects 
& Methods: Diabetic (n=39) and non-diabetic (n=39) adult pa-
tients (age group 43-87 years) were included in the study. Mini 
Mental Status Examination (MMSE) was done prior to FDG PET 
scan in every patient. Each patient underwent dedicated brain 
PET scan in addition to the whole body FDG PET/CT scan for 
which they were referred. Patients with known neurological 
disease or structural abnormalities on CT scan were excluded 
from the study. Images were processed using CORTEX-ID appli-
cation in automatic 3D-stereotactic surface projection (3-D SSP) 
comparison to age matched normal. PET to PET Regional hy-
pometabolism normalized by thalamus in different projections 
were recorded. Appropriate statistical tests of significance were 
applied. Results: AD like pattern in brain on FDG PET scan was 
seen in 2 patients in Indian diabetic group (5.1%). Rest of the 37 
diabetic patients didn’t show AD like pattern (94.9 %). We didn’t 
see AD like pattern in any non-diabetic control group patient. 
Abnormal but no AD type pattern was seen in 41% of brain 
scans in the diabetic group (25.6% abnormal scan but no AD 
type pattern in non-diabetic control group) with mainly global 
hypometabolism - were suggestive of depression. Mean MMSE 
score was 25.28 in diabetic group and 26.82 in non-diabetic 
control group. In this study, statistically significant association 
was not observed between Alzheimer’s like pattern on FDG 
Brain PET and diabetes (p value 0.494). Conclusions: No sig-
nificant incidence of an ‘Alzheimer’s like pattern’ found on FDG 
brain PET images on Indian diabetic population.

EP-0245
Brain Spect Perfusion In Bad Responder Psychiatric 
Patients
J. Serrano Vicente, A. D. Navas Matos, J. I. Rayo Madrid, J. R. Infante 
Torre, M. Moreno Caballero, A. Martinez Esteve, F. Vaz Leal; Infanta 
Cristina Hospital, Badajoz, SPAIN.

Introduction: Nowadays, the use of functional neuroimaging 
as Brain Perfusion SPECT (BPS) in psychiatry is getting atten-
tion. Especially, BPS might be helpful identifying or discarding 

neurodegenerative diseases that could overlap with psychiatric 
disorders (PD) in patients with a bad response to conventional 
therapies. Aim: To evaluate the role of BPS in psychiatric patients 
in our health area. Methods: We reviewed all psychiatric adult 
bad-responders patients referred by their specialists to perform 
a BPS from April of 2007 to September of 2016 selecting 202 
patients, 129 with depressive disorder (DD), 46 with psychotic 
disorder (PSD) and 27 with bipolar disorder (BPD). In all of them 
a BPS was performed after the ev administration of 740 MBq 
of Tc99m-HMPAO employing two dual-head gammacama-
ras. 64 images were acquired, 20 seconds each one using 128 
x 128 matrix. Chang attenuation was employed. The studies 
were reported in a qualitative way. No quantification was per-
formed. Findings were divided in four main scintigraphic pat-
terns: normal, cerebrovascular, Alzheimer and frontotemporal. 
We collected the BPS reports in the different disorders and the 
induced changes in the management of patients. Results: The 
scintigraphic patterns founded by the 202 BPS were: 99 (49%) 
normal, 37 (18%) cerebrovascular, 40 (20%) frontotemporal and 
26 (13%) Alzheimer’s patterns. BPS was pathological in 103 out 
of 202 patients (51%). The distribution of these patterns in the 
different PD was: In the DD patients the patterns founded were 
52% normal, 15% cerebrovascular, 16 % frontotemporal and 
19% Alzheimer’s. In PSD the patterns found were: 41% normal, 
29% cerebrovascular, 27% frontotemporal and 4% Alzheimer’s. 
In BPD the patterns described were: 49% normal, 17% cere-
brovascular and 29% frontotemporal patterns; no Alzheimer’s 
patterns were found. Conclusion: BPS is a useful tool for the 
study of bad-responder psychiatric patients and could poten-
tially change their management in half of them. All BPS patterns 
founded were similar in frequency in all PD except Alzheimer´s 
pattern that was more frequent in DD.

EP-0246
Functional Evaluation Of Primary Auditory Cortex In 
Normal Subjects And Alzheimer Disease
A. Chiaravalloti1,2, M. Ricci3, E. Fuccillo4, A. Martorana5, O. 
Schillaci1,2, F. M. Passali4, A. Cimini1, S. Di Girolamo4; 1Department 
of Biomedicine and Prevention, Univeristy Tor Vergata, Rome, ITALY, 
2IRCCS Neuromed, Pozzilli, ITALY, 3Department of Radiological, 
Oncological and Pathological Sciences, Sapienza University, Rome, 
ITALY, 4Department of Clinical Sciences and Translational Medicine, 
Univeristy Tor Vergata, Rome, ITALY, 5Department of Neurosicences, 
Univeristy Tor Vergata, Rome, ITALY.

Background: Age related hearing loss (presbycusis) is a gradual, 
irreversible, bilateral and symmetrical sensorineural hearing loss, 
resulting from degeneration of the cochlea or associated struc-
tures of the inner ear or auditory nerves and is often associated 
with Alzheimer Disease (AD) and incident cognitive impairment 
in older adults. People affected by AD generally undergo to 
acoustic prosthesis, often without clinical improvement. Sen-
sory impairment is related to increased risk of dementia. The 
present study is aimed to investigate a) differences in auditory 
stimuli processing (as detectable by means of 18F FDG PET/CT) 
and b) connectivity of primary auditory cortex in AD patients 
and normal subjects. Materials and methods: We examined 
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131 newly diagnosed AD patients (mean (±SD) age 70 (±7 
years); 74 males, 57 females) according to the NINCDS-ADRDA 
criteria and a control group (CG) of 36 subjects. A complete 
clinical investigation, including medical history, neurological ex-
amination, mini-mental state examination (MMSE) and a com-
plete neuropsychological evaluation was conducted in both 
groups. All AD patients were taken off cholinesterase inhibitor 
treatment throughout the study. All the subjects underwent a 
brain PET/CT after the injection of ~ 185 MBq of 18F FDG. Statisti-
cal Parametric Mapping (SPM 8, implemented in Matlab 2015b) 
was used in order to investigate differences in brain glucose 
consumption between AD and CG. A selected inclusive mask 
that included the primary auditory cortex was generated (WFU 
Pickatlas®) and then used for a two sample t-test comparison. 
Then, cortical 18F FDG activity was extrapolated and normalized 
for the counts of the cerebellum and then used as a regression 
factor in SPM8 for the connectivity analysis using gender, age 
and MMSE as covariates. Results: AD subjects vs. CG showed 
a reduced glucose consumption in BA 6,7,8,39, whereas we 
did not find significant differences in primary auditory cortex. 
Connectivity analyses showed a significant positive correlation 
of primary auditory cortex in AD with BA6,8,21,31,39,40,42 (P 
fwr and fwe corr<0,001; ke 565-6347) and a negative correlation 
with BA19, cerebellum, basal ganglia(P fwr and fwe corr<0,001; 
ke 607-2034). In CG a positive correlation of primary auditory 
cortex was reported in with BA10,22,32,39,42 (P fwr and fwe 
corr<0,001; ke 1550-3948) Conclusions: the results of our study 
suggests that primary auditory cortex metabolism and its con-
nectivity is not affected by AD. The connectivity with cortical 
areas whose hypometabolism is significant in AD may affect the 
processing of acoustic stimuli and, consequently, acoustic pros-
thesis may lead to limited benefits.

EP-0247
Combined FDG PET and event-related potentials study of 
the cognitive impairment mechanisms in patients with 
Parkinson’s Disease
I. Khomenko, G. Kataeva, M. Pronina, Y. Kropotov, Y. Irishina, D. 
Susin, E. Gromova; IHB RAS, St.Petersburg, RUSSIAN FEDERATION.

Different neuroimaging techniques allow researcher to 
study the pathogenesis of neurodegeneration from differ-
ent point of view that is of great importance for its under-
standing and early diagnostics of cognitive impairment. 
Objective: The study was aimed to matching the positron emis-
sion tomography with 18F-fluorodeoxyglucose (FDG PET) and 
event-related potentials (ERP) data in patients with Parkinson’s 
Disease (PD) with and without cognitive impairment. Methods: 
We implemented FDG PET (standard protocol) and ERPs during 
the execution of the two-stimulus task in the Go/NoGo para-
digm in 40 patients with PD and age-matched healthy control 
group. Application of the novel method of blind source sepa-
ration to the ERPs allowed to isolate latent components of the 
ERPs which are generated in specific regions and assumed to 
reflect various cognitive processes. To evaluate cognitive state, 
the Mini-mental state examination (MMSE) and the Frontal as-
sessment battery (FAB) were used. Results: In PD patients, ce-

rebral glucose metabolism was decreased in frontal (Brodmann 
areas (BA) 9-11,46,47), parietal (BA 39), temporal (BA 20,37), and 
cingulate cortex (BA 32) compared to the control group. In the 
group of cognitively impaired PD patients glucose metabo-
lism was decreased in the frontal (BA 8-10, 45-47), parietal (BA 
7,39,40) and cingulate cortex (BA 23,24,31,32). The analysis of 
ERPs in PD patients revealed decrease of P300 amplitude in Go 
and NoGo conditions compared to controls. Also changes in the 
amplitude of latent components generated in the occipital, in-
ferior temporal, parietal and frontal cortex were revealed. These 
components are supposed to reflect the stages of visual stimuli 
processing and operations of the executive system. Correlations 
were found between P300 amplitude of ERP in NoGo condition 
and CMRglu in frontal (BA 8-11), parietal (BA 7,39,40), temporal 
(BA 20,21,37), and cingulate cortex (BA 32), r=0.4-0,5; p<0.05. 
Conclusion: The analysis revealed that ERP amplitude decline 
was accompanied with the decreased glucose metabolism in 
several cortical areas associated with cognitive impairment in 
PD. Correlations of glucose metabolism in these areas with ERP 
amplitude in NoGo condition confirm the important role of ex-
ecutive functions decline in the pathogenesis of cognitive im-
pairment in PD.

EP-0248
C9orf72-related fronto-temporal dementia: clinical and 
neuroimaging features as compared to the sporadic form
G. Puccini1, C. Polito2, S. Bagnoli2, G. Lucidi2, G. Lombardi2, C. 
Ferrari2, B. Nacmias2, I. Piaceri2, S. Sorbi2, V. Berti1; 1Nuclear Medicine 
Unit - University of Florence, Florence, ITALY, 2Neurology Unit - 
University of Florence, Florence, ITALY.

Purpose: The C9orf72 pathogenic GGGGCC hexanucleotide re-
peat expansion is one of the most common causes of frontotem-
poral dementia, in particular the behavioural variant (bvFTD). 
In contrast to the sporadic form (sFTD), bvFTD patients with 
C9orf72 expansion (C9orf72-FTD) often show a more malignant 
prognosis, and an association with motor symptoms. Our aim is 
to identify the brain metabolic profile of patients with C9orf71-
FTD as compared to sFTD, and to understand how the C9orf72 
metabolic profile interact with the clinical variables in order to 
predict the C9orf72 expansion in bvFTD patients. Method: 38 
bvFTD (13 with -C9orf72-FTD- and 25 without C9ORF72 expan-
sion - sFTD) patients were included in the study. Among them, 
28 subjects underwent FDG PET. We analyzed the differences 
between these groups and with 25 cross-matched neurologi-
cally normal controls. Results: sFTD patients showed significant 
hypometabolism in anterior cingulate, medial frontal and an-
terior temporal cortices, as compared to controls. C9orf72-FTD 
patients showed a widespread hypometabolism involving all 
frontal regions, caudate nuclei and thalamus, as compared to 
controls. Moreover, C9orf72-FTD patients showed significant 
hypometabolism in dorsolateral prefrontal cortex and thalamus 
as compared to bvFTD patients. This metabolic profile, in asso-
ciation with the presence of positive family history and motor 
symptoms, was capable to correctly classify almost 90% of the 
patients. Discusion: bvFTD with C9orf72 expansion had a more 
widespread cerebral involvement than sFTD patients, involving 
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in particular frontal lobes. This metabolic signature, combined 
with other clinical characteristics, could be used to identify 
bvFTD patients eligible to genetic testing.

EP-0249
The role of 123I-MIBG myocardial scintigraphy in the 
differntial diagnosis of different forms of Parkinsonism
M. Stathaki1, I. Boura1, E. Papadaki1, K. Spanaki1, A. Tsaroucha1, O. 
Bourogianni1, M. Alefantinou1, P. Mitsias2, S. Koukouraki1; 1University 
Hospital of Heraklion, Heraklion Crete, GREECE, 2University Hospital 
of Heraklion, Heraklion Crete, GREECE.

Aim: The differential diagnosis in neurodegenerative parkin-
sonism is usually established through certain clinical criteria, 
however in the early stage, it remains challenging. 123I FP-CIT 
(DaTscan) is a highly sensitive technique for imaging nigrostria-
tal dopaminergic degeneration but it is not specific enough to 
distinguish amongst different types of neurodegenerative par-
kinsonism (multiple system atrophy-MSA, progressive supra-
nuclear palsy-PSP, corticobasal degeneration-CBD, Lewy body 
dementia-LBD). 123I-MIBG myocardial scintigraphy displays 
the functional status of cardiac sympathetic nerves, which is 
reduced in Parkinson disease (PD) and normal in atypical par-
kinsonian syndromes and secondary parkinsonism. The aim of 
the study is to evaluate the impact of 123I-MIBG on a) the final 
diagnosis of patients with clinically uncertain parkinsonian 
syndromes and b) the differential diagnosis of PD from other 
parkinsonisms. Material-Methods: During the last 10 years, a 
total of 473 patients underwent 123I FIP-CIT for the differential 
diagnosis between parkinsonism and essential tremor (ET). 
DaTscan was abnormal in 196/473 and normal in 277/473. The 
differentiation of PD from other forms of parkinsonism was 
not feasible through clinical criteria in 33/473 cases. Therefore 
they underwent 123I-MIBG myocardial scan. Anterior planar 
images of the chest were obtained at 10min and 4hours p.i. 
For semiquantitative analysis, ROIs over the heart and upper 
mediastinum were used and heart to mediastinum (H/M) up-
take ratio was calculated. The reference cut-off values were 
H/M (10min): 1.48 and H/M (4hr): 1.43. Patients had no medical 
condition or therapy that could interfere with the results. Re-
sults: The 123I-MIBG myocardial uptake was reduced in 15/33 
and normal in 18/33 patients. The final diagnostic findings of 
combined imaging modalities (DaTscan and MIBG) were in full 
agreement with the clinical diagnosis in 28/33 patients (8/11 
PD, 9/10 MSA, 1/1 PSP, 3/3 DLB, 1/2 ET, 1/1 drug-induded par-
kinsonism, 1/1 frontotemporal dementia, 2/2 dystonia, 2/2 
dysautonomia). There was disagreement in 3/11 with PD, 1/11 
with MSA and 1/2 with ET. Conclusion: 123I-MIBG myocardial 
scintigraphy provides a complementary imaging technique to 
123I FP-CIT in making the correct diagnosis of parkinsonism and 
differentiating between PD and other forms of neurodegener-
ative parkisnonism.

EP-0250
A Comparison of Dopamine Active Transporter (DAT) 
Quantification Applications (HERMES BRASS v2.5 and GE 
DaTQUANT v1.01

S. Rai1, A. Eccles2, M. Kathirgamanathan3, R. Fernandez4, C. Sibley-
Allen4, S. Allen4; 1Guy’s & St Thomas’ hospitals NHS Foundation 
Trust, London, UNITED KINGDOM, 2Guy’s and St Thomas’ Hospitals 
NHS Foundation Trust, London, UNITED KINGDOM, 3Guy’s & 
St Thomas’ Hospitals NHS Foundation Trust, London, UNITED 
KINGDOM, 4Guy’s & St Thomas’ Hospitals NHS Foundation Trust, 
London, UNITED KINGDOM.

Aims: Quantitative assessment of DAT has proved valuable for 
many centres across the UK as it provides clinicians with greater 
confidence in differentiating Parkinson’s disease. Two commer-
cial semi-automated DAT scan applications were made avail-
able to Guy’s and St Thomas’ Hospital (GSTT); HERMES BRASS 
v2.5 and GE Healthcare DaTQUANT v1.01 which both use the 
results of the ENC-DAT project (EANM Research Ltd) to define 
the normal database. This work compares the quantification 
and use of the two programmes. Methods: Tomographic ac-
quisition data from a set of 50 patients (21 originally reported 
as normal and 29 abnormal) were retrospectively processed on 
BRASS and DaTQUANT. The images were iteratively reconstruct-
ed with no scatter or attenuation correction within the applica-
tions to match the reconstruction parameters for each of the 
normal databases. An assessment of the Specific Binding Ratio 
(SBR) and z score of the left and right putamen and caudate was 
performed. A z-score threshold of more than 2 standard devi-
ations was defined as an abnormal scan. Results: There is ex-
cellent linear agreement between both the specific ratios and 
z-scores of each anatomical region (average R2= 0.93 ±0.004). 
However a systemic difference is observed with HERMES BRASS 
giving an overall higher the specific ratio and the subsequent 
z-score when compared to GE DaTQUANT. This was observed 
using Bland-Altman plots of the difference in specific binding 
ratio for each anatomical region. The lines of equality do not 
lie within the 95% confidence interval of the mean differences 
(mean difference= 0.44 and SD=0.21). The plots show increas-
es in differences with mean SBR for both putamen regions. No 
significant correlation was observed for both caudate regions. 
A retrospective comparison found 8 cases for HERMES BRASS 
and 6 cases for GE DaTQUANT of which the z-score threshold 
of 2 SD for abnormal scans did not correspond to the original 
Nuclear Medicine clinical report. Practically, it was found that 
GE DaTQUANT required less steps during post processing as 
the reconstruction and calculations were performed in one 
application. However with HERMES BRASS, acquisition images 
had to be reconstructed and aligned using HERMES Hybrid Re-
con-Neurology application before quantification could be done 
in BRASS. Conclusions: Processing time was reduced when 
using GE DaTQUANT. The systematic difference between the 
two applications must be considered when defining abnormal 
scans as 2 standard deviations.

EP-0251
Evaluating the role of Brain SPECT imaging in the 
Diagnosis and Treatment of Traumatic Brain Injury
P. Mohan1, G. Shroff2, H. Mahajan3; 1Mahajan Imaging, New Delhi, 
INDIA, 2NuTech Mediworld, New Delhi, INDIA, 3MAHAJAN IMAGING, 
New Delhi, INDIA.
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Introduction: Traumatic brain imaging (TBI) is defined as an al-
teration in the brain functions resulting from a blunt or penetrat-
ing force to the head. Common manifestations include confu-
sion, seizure, coma, focal sensory, altered level of consciousness 
etc. Stem cell therapy is emerging as a promising therapeutic 
option for the treatment of TBI. We evaluated the clinical util-
ity of single photon emission computed tomography (SPECT) 
in TBI. Subjects and Methods: In the present study, seven pa-
tients with TBI were treated with human embryonic stem cell 
(hESC) therapy. A baseline SPECT was done following intrave-
nous injection of Tc99m ECD to identify areas of hypoperfusion. 
The patients underwent hESC therapy in gap periods to allow 
stem cells to grow, repair and regenerate the affected area. Sub-
sequent Brain SPECT after a gap phase of 4-6 months was done 
to evaluate interval changes. Results: The results were elaborat-
ed as mild improvement when 10%- 30% changes were noted, 
moderate improvement when 30%-60% changes were noted 
and significant improvement when 60%-90% changes were 
noted. Following the treatment, all the seven patients showed 
significant changes and improvement in their clinical condition. 
No adverse event was reported during the course of therapy. 
Conclusion: Brain SPECT is an extremely useful tool in moni-
toring the treatment response to stem cell therapy in patients 
of traumatic injury. It showed changes at the molecular level, 
hence indicating improvement even before the clinical changes 
were manifested. Despite the positive results, this investigation 
needs further research in order to understand the clinical utility 
of hESC therapy.

EP-0252
Different Patterns Of Brain Glucose Consumption In 
Alzheimer Disease. Is Cerebral Glucose Metabolism 
Related To Epsilon Phenotype?
A. Chiaravalloti1,2, M. Ricci3, G. Barbagallo4, P. Sannino2, 
A. Martorana5, O. Schillaci1,2, A. Cimini6; 1Department of 
Biomedicine and Prevention, Tor Vergata University, Rome, ITALY, 
2IRCCS Neuromed, Pozzilli, ITALY, 3Department of Radiological, 
Oncological and Pathological Sciences, Sapienza University, Rome, 
ITALY, 4Institute of Neurology, University of Catanzaro “Magna 
Graecia”, Catanzaro, ITALY, 5Department of Systems Medicine, Tor 
Vergata University, Rome, ITALY, 6Department of Biomedicine and 
Prevention, Univeristy Tor Vergata, Rome, ITALY.

Aim: The aim of our study was to investigate the impact of ep-
silon phenotype in brain glucose consumption in a population 
with Alzheimer disease. Materials and methods: Statistical 
Parametric Mapping (SPM8) was used in order to investigate 
differences in brain glucose consumption (as detectable by 
means of 18F FDG PET/CT) in the population examined. A to-
tal of 140 patients (77 females and 63 males) with a diagnosis 
of probable AD according to the NINCDS-ADRDA criteria un-
derwent the PET/CT examination. The mean (SD) age of the 
patients was 70 (± 7) years; mean mini mental state examina-
tion was 19(±5.6). 59 expressed epsilon 4 phenotype (E4), 70 
the epsilon 3 phenotype (E3) and 12 the epsilon 2 phenotype. 
Cerebro spinal fluid amyloid, tau and t-tau have been measured 
resulting equal to 367.4 (±149.1), 584.7 (±312.1) and 79.2(±45.9) 

pg/ml respectively. Age, sex, MMSE, scholarship and CSF pa-
rameters were used as covariate in the SPM analyses. Results: 
We did not find significant differences in age, gender, MMSE 
and CSF values among groups. As compared to E3, E4 subjects 
show a significant reduction of brain glucose consumption in 
frontal lobe bilaterally and in the right insula (BA 47, 11, 13). As 
compared to E2, E4 showed a reduction of brain glucose con-
sumption in the left frontal lobe (BA6). As compared to E4, E3 
subjects showed a significant reduction of brain glucose con-
sumption in right parietal lobe (BA7, 40). We did not find sig-
nificant differences in brain glucose consumption when com-
paring E3 vs. E2 and when subtracting E2 to E4. Conclusions: 
epsilon phenotype is related to different metabolic patterns in 
Alzheimer Disease. In particular, E4 is related to a major involve-
ment of frontal cortex while E3 is related to a major involve-
ment of parietal cortex in AD.

EP-0253
Brain 18 F FDG Abnormalities In Neurobechet Disease
A. Chiaravalloti1,2, F. Ursini3, S. D’Angelo4, G. Barbagallo5, M. Gilio4, 
E. Di Giorgio2, O. Schillaci1,2; 1Department of Biomedicine and 
Prevention, Tor Vergata University, Rome, ITALY, 2IRCCS Neuromed, 
Pozzilli, ITALY, 3Department of Healt Sciences, University Magna 
Graecia, Catanzaro, ITALY, 4Rheumatology Institute of Lucania 
(IReL) - Rheumatology Department of Lucania, “San Carlo” 
Hospital, Potenza, ITALY, 5Institute of Neurology, University of 
Catanzaro “Magna Graecia”, Catanzaro, ITALY.

Objectives: Neuro-Behçet’s disease (NBD) is a relatively uncom-
mon but potentially life-threatening manifestation in individu-
als affected Behçet’s disease (BD). Despite the well-established 
usefulness of magnetic resonance imaging (MRI), patients may 
present with neurological symptoms unexplained on the basis 
of MRI findings. Aim of this preliminary study was to investigate 
brain glucose consumption in a selected population of patients 
with NBD by means of 18F-FDG positron emission tomography/
computed tomography (PET/CT) scan. Methods: Three groups 
of subjects were recruited: A) NBD patients (n = 6); B) BD patients 
(n= 7); C) Healthy subjects (n = 17). Relevant clinical data were 
collected before performing 18F-FDG PET/CT scan. Results: As 
compared to healthy subjects, NBD patients showed a signifi-
cant reduction of brain glucose consumption in left and right 
cingulate gyrus. At a sub-cortical level, we found a significant 
reduction of brain glucose consumption in right brainstem. As 
compared to BD patients, NBD showed a significant reduction 
of brain glucose consumption in right and left parahippocam-
pal gyrus and in right posterior cingulate cortex. We did not 
find significant difference in brain glucose consumption when 
subtracting BD to CG and vice versa. Conclusion: Our data, 
although limited by the explorative, proof-of- concept nature, 
suggest that cerebral glucose metabolism abnormalities, de-
tected by means of 18F-FDG PET/CT, may represent a distinctive 
feature of NBD patients. Notably, these findings are indepen-
dent of the MRI-evident lesion sites in individual patients and 
therefore may underlie a different, preclinical, pathophysiologi-
cal phenomenon.
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EP-0254
Nigrostriatal degeneration in the cognitive part of 
the striatum in Parkinson’s disease is associated with 
frontomedial hypometabolism
I. Apostolova1, C. Lange2, L. Frings3, J. Mester1, S. Klutmann1, G. Adam1, 
P. T. Meyer3, R. Buchert1; 1University Hospital Hamburg-Eppendorf, 
Hamburg, GERMANY, 2University Medical Center Charite Berlin, Berlin, 
GERMANY, 3University Hospital Freiburg, Freiburg, GERMANY.

Aim: Cognitive decline in Parkinson’s disease (PD) is associated 
with nigrostriatal degeneration, especially in the ventral “cog-
nitive” subdivision of the striatum. The relationship between 
nigrostriatal degeneration and its brain metabolic correlates is, 
however, not fully understood. The present study examined the 
association between cerebral glucose metabolism according 
to brain FDG PET and the specific FP-CIT binding ratio (SBR) in 
striatal subregions defined by cortico-striatal connections with 
emphasis on cognitive striatal associations. Methods: The ret-
rospective study included 41 patients (61.4±12.8y, 17 females) 
with PD-typical reduction of striatal FP-CIT SBR and no sign of 
atypical neurodegenerative parkinsonian syndrome (MSA, PSP, 
CBD) or other disease than PD or PDD or LBD in brain FDG PET. 
SBR reduction was more pronounced in the left hemisphere in 
22 patients. SPECT and PET of the remaining patients were left-
right flipped so that DAT reduction was more pronounced in 
the same (left) hemisphere in all patients. FP-CIT SBR was deter-
mined in the cognitive (=executive+limbic) part of the left stria-
tum according to the Oxford-GSK-Imanova Striatal Connectivity 
Atlas based on cortico-striatal connections derived from diffu-
sion weighted MRI and probabilistic tractography in healthy 
subjects. FDG PET images were stereotactically normalized to 
MNI space using SPM8, smoothed with an isotropic Gaussian 
kernel of 16 mm FWHM, and scaled to mean voxel intensity in 
brain parenchyma. Scaled FDG uptake was tested voxelwise for 
correlation with FP-CIT SBR including both cognitive and sen-
sorimotor SBR in the same multiple regression model (uncor-
rected p<0.001 or fwe-corrected p< 0.05; cluster volume≥1ml). 
Results: Positive correlation between FDG uptake and cognitive 
SBR (corrected for sensorimotor SBR) was observed in bilater-
al medial frontal cortex including anterior cingulate cortex, left 
caudate and left thalamus. After correction for multiple test-
ing only the correlation between FDG uptake in the bilateral 
medial frontal cortex and anterior cingulate cortex remained 
significant. Conclusions: The observed association between 
nigrostriatal degeneration in the cognitive part of the striatum 
and altered cerebral glucose metabolism in PD was restricted 
to the medial parts of the frontal cortex including the anterior 
cingulate cortex. This might be a biological correlate of impaired 
inhibitory control in PD, as previous fMRI studies demonstrated 
that inhibitory control is associated with functional connectivity 
between the anterior putamen and the frontomedial cortex.

EP-0255
Assessment of the incremental diagnostic value of 
123I-Ioflupane brain imaging in patients with uncertain 
parkinsonian syndrome: a single-center experience in a 
large population

R. Durmo, B. Paghera, L. Camoni, D. Albano, M. Bonacina, M. 
Gazzilli, E. Cerudelli, F. Dondi, A. Mazzoletti, A. Pilotto, F. Schiano, E. 
Premi, F. Bertagna, A. Padovani, R. Giubbini; Spedali Civili di Brescia, 
Brescia, ITALY.

Introduction: in parkinsonian syndromes (PS) nigrostriatal 
projections loss gives a decrease of dopaminergic transporters 
(DAT). Brain single photon emission computed tomography 
(SPECT) with 123I-Ioflupane a dopamine transporter radioligand, 
marker of nigro-striatal degeneration is the most employed 
technique for differential diagnosis of PS. The aim of the study 
was to evaluate the incremental diagnostic value of 123I-Io-
flupane SPECT in addition to the routine clinical diagnostic as-
sessment of subjects with a clinically uncertain PS, performing 
a visual analysis. Materials and Methods: One thousands hun-
dred fifty eight consecutive patients (600 male;558 female) me-
dian age 68 (range 18-88) referred to our Nuclear Medicine De-
partment between 2004 and 2016 to undergo a 123I-Ioflupane 
SPECT for an as yet unclassified parkinsonian syndrome were 
retrospectively evaluated. All patients underwent a baseline 
clinical examination by a movement disorder specialist before 
imaging. Visual assessment of 123I-Ioflupane striatal uptake was 
performed. Among this population, 654 patients with at least 
2 year follow up were included. Results: Patients, based on 
pre-imaging diagnosis, were classified into three groups: 241 
suspected degenerative PS, 87 non-degenerative PS and 326 
with clinically uncertain PS. At the clinical revaluation after a 
minimum 2 year follow up (reference standard diagnosis) diag-
noses were 488 (74.6%) degenerative PS (51,2% IPD, 5,5% CBD, 
1,4% PSP, 15,4% LBD, 1.07% MSA) and 141 (21.6%) non degen-
erative PS (19,57% ET, VP 0.6%, 1,4 % DIP). In 25 patients (3.8%), 
neurologists were still unable to provide a definite diagnosis 
after the follow up (inconclusive cases). 123I-Ioflupane striatal 
uptake was normal in 168/654 patients (26%) and abnormal 
in 479/654 patients (73%) with a mild, medium or severe uni-
lateral or bilateral decreased striatal uptake. Seven SPECT were 
reported as doubt or inconclusive due to artefacts. In the cohort 
123I-Ioflupane SPECT showed a Sensitivity of 96.8%, Specificity of 
95%, Positive Likelihood Ratio of 19,5, Negative Likelihood Ratio 
of 0.03, Positive Predictive Value of 98,5%, Negative Predictive 
Value of 89,9% for degenerative parkinsonism. Seventeen pa-
tients (7%) with a pre-imaging diagnosis of degenerative PS and 
negative SPECT diagnosis were changed to non degenerative 
PS, while eight patients (9.1%) with pre-imaging diagnosis of 
non degenerative PS and a positive SPECT had a final diagnose 
of degenerative PS. Conclusions: Our data based in the largest 
series in the literature, strongly support the high diagnostic ac-
curacy of123I-Ioflupane SPECT in the diagnosis of patients with 
PS and the significant clinical impact especially when clinical 
features are uncertain or patients fail clinical diagnostic criteria.

EP-0256
To evaluate the role of 99mTc-TRODAT-1 SPECT/CT and 
18F-FDOPA PET/CT and their comparative performance in 
Parkinson Disease (PD), Parkinson Plus Syndrome (PPS) 
and Essential Tremor (ET).
A. Sood, B. R. Mittal, J. Shukla, M. Modi, R. Shree, R. Vatsa; 
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Post Graduate Institute of Medical Education and Research, 
Chandigarh, INDIA.

Aim: The purpose of this prospective study was to evaluate the 
role of dopaminergic imaging using 99mTc-TRODAT-1 SPECT/CT 
and 18F-FDOPA PET/CT and their comparative performance in 
Parkinson disease (PD), Parkinson plus syndrome (PPS) and Es-
sential Tremor (ET). Material & Methods: A total 83 patients; 43 
patients of PD (M:F=33:10, age: 24-83years), 15 patients of PPS 
(M:F=10:5, age: 52-76 years) and 26 cases of ET (M:F=13:12, age 
range 47-79years) were enrolled. Hoehn and Yahr staging (HnY) 
and MDS-UPDRS was done for PD and PPS patients. All the pa-
tients underwent 99mTc-TRODAT-1-SPECT/CT and 18F-FDOPA PET/
CT brain scan. The scans were analyzed visually for symmetry in 
bilateral striatal tracer uptake and specific uptake ratio of stria-
tum(SURs) was calculated for quantitative analysis. Average pixel 
count (APC) of the striatal region of interest(ROI) in SPECT imag-
ing and standardized uptake value mean (SUVmean) of ROI in 
PET imaging was calculated to determine the SURs (SURs= Stri-
atal ROI- Occipital ROI/ Occipital ROI). Comparison of scan find-
ings and SURs values among different groups and correlation 
between MDS-UPDRS score, disease severity (HnY) and SURs 
was done for both modalities. Results: Symmetrical comma 
shaped uptake was seen in bilateral striatum in ET while reduced 
tracer uptake was seen either in caudate or putamen in PD and 
PPS except in two cases of early PD which showed normal up-
take in the 18F-FDOPA images and reduced uptake in putamen 
on 99mTc-TRODAT-1 images. On visual interpretation, 50/58 pa-
tients showed comparable uptake in both, 99mTc-TRODAT-SPECT/
CT and 18F-FDOPA-PET/CT (Weighted Kappa-0.659). Remaining 
8 patients showed discordant findings between 18F-FDOPA and 
99mTc-TRODAT-1 where 99mTc-TRODAT-1 images showed relatively 
greater reduction in tracer uptake. Quantitatively, patients with 
ET showed significantly higher value of SURs than PD (p<0.001) 
and PPS (p<0.001) patients both on 99mTc-TRODAT-1 [SUR Left 
striatum (SURsl)=0.66±. 25; SUR Right striatum (SURsr)=0.67±. 
28)] and 18F-FDOPA (SURsl=2.0±0.51; SURsr=2.0±0.52) imag-
es. However, between PD (99mTc-TRODAT-1-SURsl=0.29±.030; 
SURsr=0.28±0.12) (18F-FDOPA-SURsl=1.1±0.41; SURsr=1.1±0.41) 
and PPS (99mTc-TRODAT-1-SURsl=0.24±0.12; SURsr=0.29±0.19) 
(18F-FDOPA-SURsl=1.0±0.49; SURsr=0.99±0.42) patients no signifi-
cant difference in the SURs value was noted (p=0.97). No signifi-
cant difference was found between the SURs and severity of dis-
ease (HnY)(p=0.238). A negative, but non-significant correlation 
was found between the MDS-UPDRS score and SURs. Conclu-
sion: Our study showed substantial agreement for evaluation of 
dopaminergic dysfunction in PD and PPS. Both, 99mTc-TRODAT-1 
SPECT/CT and 18F-FDOPA PET/CT are potential imaging biomark-
ers which can help in differentiation of cases of ET from PD/PPS 
with 99mTc-TRODAT-1 SPECT/CT performing better than 18F-FDO-
PA PET/CT in detection of PD in early stages.

EP-0257
A back-to-back comparison of 18F-FE-PE2I-PET/CT and 
123I-FP-CIT-SPECT dopamine transport imaging in the 
diagnostic work-up of patients with clinical features of 
Parkinsonism

K. Korsholm1, L. Anderberg2, M. Lonsdale1, E. Broedsgaard1, C. 
Denholt2, J. Madsen2, S. Lehel2, N. Gillings2, I. Law2, L. Friberg1; 
1University Hospital of Bispebjerg and Frederiksberg, Copenhagen 
NV, DENMARK, 2Rigshospitalet, Copenhagen University Hospital, 
Copenhagen, DENMARK.

Introduction: Recently a new PET-tracer, 18F-FE-PE2I, with suit-
able dopamine transporter (DAT)-characteristics, has been de-
veloped with the possibilities of exploiting the advantages of 
PET-imaging, such as improved spatial resolution. The aim of this 
project was to compare the clinical back-to-back performance 
of 18F-FE-PE2I-PET/CT and 123I-FP-CIT-SPECT for DAT-imaging in 
the diagnostic work-up in a cohort of out-patients with clinical 
features of Parkinsonism. Methods: In the diagnostic workup for 
Parkinsonism, 47 unselected patients were recruited (17 wom-
en, median age 70 years, range 36-86 years) for DAT-imaging 
with 18F -FE-PE2I-PET/CT and 123I-FP-CIT-SPECT on two separate 
days with a median time-interval of 15 days (range 1-64 days). 
For the PET-examination the patients received a median dose 
of 187 MBq (range 66-232 MBq), and a 25-minute static PET-
scan was performed after a 17-minute uptake-period. For the 
SPECT-examination the patients received a dose of 185 MBq, 
and SPECT-images with attenuation correction were obtained 
three hours post-injection. Both SPECT and PET-scans were 
categorized as either normal or abnormal independently and 
blinded by two readers based on a combination of visual and 
semiquantitative assessment calculating the ROI-based specific 
binding ratio (SBR) of striatum and putamen using the occipital 
lobe and cerebellum as reference, respectively. Pathology on 
CT-scan was noted. The semiquantitative data were compared 
using Pearsons correlation analysis with SPECT as reference, and 
the test accuracy was measured using leave-one-out cross-vali-
dation. Results: Twenty-one of the SPECT-DAT-scans were rated 
normal, and 26 abnormal, while 20 of the PET-DAT-scans were 
rated normal and 27 abnormal. Four of the abnormal PET-DAT-
scans were caused by infarctions in the basal ganglia. In one 
case, SPECT-DAT-scan was rated normal and the PET-DAT-scan 
abnormal due to an infarction in the basal ganglia not detect-
able on the SPECT-scan. For three SPECT-DAT-scans the vascular 
etiology of tracer reduction was only identified correctly when 
compared with CT. Excluding patients with infarctions, there was 
significant correlation of semiquantitative measures between 
SPECT- and PET-DAT-scans of worst-hemisphere putamen/cau-
date ratios (r = 0.7) and putamen SBR (r = 0.9) and striatum SBR 
(r=0.8). The worst-hemisphere PET putamen/caudate ratio was 
the best semiquantitative measure with a test accuracy of 100 % 
in separating normal from abnormal SPECT-DAT-scans. Conclu-
sion: There was an excellent correspondence of 18F-FE-PE2I-PET 
compared to reference standard 123I-FP-CIT-SPECT-DAT-imaging, 
and 18F-FE-PE2I-PET seems promising for clinical use. In 10 % of 
the patients the PET/CT combination performed better than 
SPECT alone because of the identification of previously unre-
ported basal ganglia infarcts on CT.

EP-0259
[18F]FDG-PET-based Parkinson’s Disease-related Metabolic 
Brain Pattern (PDRP) As A Progression Biomarker: A 4-year 
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Follow-up In A Cohort Of Patients With Idiopathic Rem 
Sleep Behavior Disorder (IRBD)
R. V. Kogan1, S. K. Meles2, W. H. Oertel3, K. L. Leenders1; 1Department 
of Nuclear Medicine and Molecular Imaging, University of 
Groningen, University Medical Center Groningen (UMCG), 
Groningen, NETHERLANDS, 2Department of Neurology, University 
of Groningen, University Medical Center Groningen (UMCG), 
Groningen, NETHERLANDS, 3Department of Neurology, Philipps-
Universitaet Marburg, Marburg, GERMANY.

Background: iRBD is commonly considered to be a prodromal 
stage of alpha-synucleinopathies such as Parkinson’s disease 
(PD), Dementia with Lewy Bodies (DLB), or Multiple System At-
rophy (MSA). The characteristic brain pathology in PD results in a 
pattern of abnormal cerebral glucose metabolism known as the 
PD-related pattern (PDRP). The degree of this pattern expres-
sion can be quantified in any [18F]FDG-PET brain scan. Previous 
reports have shown that this pattern is a useful biomarker of 
disease progression and of phenoconversion from iRBD to PD. 
It may also be useful for identifying the approximately 10-20% 
of iRBD patients who will not convert to a parkinsonian disorder 
so that they may be excluded from future parkinsonian drug tri-
als targeting the prodromal phase. Methods: In our first study 
(“REMPET1”), 21 iRBD patients without parkinsonism or demen-
tia, 19 controls, 20 PD patients, and 22 DLB patients underwent 
static [18F]FDG-PET brain imaging. PDRP expression values were 
then computed using spatial covariance (SSM/PCA) analysis and 
z-transformed to control values. In our follow-up study (“REM-
PET2”), we have begun rescanning the 21 iRBD subjects to fol-
low the progression in their PDRP expressions since their last 
scans. Results: In our baseline study (published November 2017 
in the Movement Disorders Journal), PDRP expression was high-
er in iRBD patients compared to healthy controls (p=0.048), but 
lower compared to PD (p=0.001) and DLB patients (p<0.0001). 
12/21 iRBD subjects (57%) already had a suprathreshold PDRP 
expression. In our preliminary follow-up results so far, it appears 
that PDRP expression has significantly increased in most iRBD 
subjects rescanned compared to their initial scans from approx-
imately 4 years ago. Additionally, some of the subjects appear 
to have developed early signs of parkinsonism according to the 
MDS-UPDRS. Conclusion:Our preliminary findings show that 
abnormal metabolic expression begins years before clinical 
manifestation of parkinsonian symptoms in iRBD patients, and 
that changes in PDRP expression over time may provide a useful 
metric for predicting phenoconversion to alpha-synucleinopa-
thy diseases.

EP-0260
FPCIT SPECT in parkinsonism predicts survival: a data-
driven analysis
L. Frings1, F. Henninger1, M. Treppner1, G. Köber1, M. Boeker1, S. 
Hellwig1, R. Buchert2, P. T. Meyer1; 1University Medical Centre and 
Faculty of Medicine, University of Freiburg, Freiburg, GERMANY, 
2University Hospital Hamburg Eppendorf, Hamburg, GERMANY.

Dopamine transporter SPECT is an established method to inves-
tigate nigrostriatal integrity in case of clinically uncertain parkin-

sonism. The present study investigated whether a completely 
data-driven analysis of FPCIT SPECT is able to stratify patients 
according to mortality after SPECT. This was tested in a clinical 
patient sample. Patients from our clinical registry were included 
if they had received FPCIT SPECT between 10/2008 and 06/2016 
for diagnosis of parkinsonism and if their vital status (alive or 
date of death, if applicable) could be determined in 07/2017. 
Atlas-based regions of interest were used to extract individual 
specific binding ratios (SBR; occipital cortex as reference) of the 
whole striatum and striatal subregions (caudate nucleus, ante-
rior and posterior putamen) of both hemispheres. SBR of the 
whole striatum, its asymmetry (asymmetry index, AI; absolute 
value), and the rostrocaudal gradient of striatal binding (C/pP: 
caudate SBR divided by posterior putamen SBR) were used as in-
put for hierarchical clustering of patients into three subgroups. 
A Cox proportional hazards model was computed in order to 
test whether survival (adjusted for age) was different between 
the subgroups. Vital status could be determined in 518/566 pa-
tients. 77/518 patients had died within the median follow-up 
duration of 3.3 years [95% C.I. 3.1 to 3.7]. The subgroups iden-
tified by hierarchical clustering were characterized by relatively 
(1) low striatal SBR, high AI, and low C/pP, (2) low striatal SBR, 
high AI, and high C/pP, and (3) high SBR, low AI, and low C/
pP. Mortality was significantly higher in group (1) compared to 
each of the other two groups: compared to group (2), HR = 1.9 
[95% C.I. 1.1 to 3.3], p = 0.029; compared to group (3), HR = 2.2 
[95% C.I. 1.3 to 3.8], p = 0.003.In patients with parkinsonism, da-
ta-driven analysis of FPCIT SPECT identified a subgroup of pa-
tients with significantly increased mortality during follow-up. 
This high-risk group showed an FPCIT signature suggestive of 
atypical parkinsonian syndromes, whereas the other groups had 
either normal scans or showed an FPCIT profile suggestive of 
Parkinson’s disease. This suggests that FPCIT SPECT might not 
only serve as a diagnostic tool but also provide valuable prog-
nostic information (“red flag”, e.g. triggering additional examina-
tions like FDG PET for differential diagnosis of parkinsonism or 
intensified clinical follow-up).

EP-0261
Corticostriatal hypometabolism in the motor circuit of 
Huntington’s disease patients
D. A. Lopez-Mora1, V. Camacho1, A. Fernandez1, F. Sampedro2, F. 
Fuentes-Ocampo1, J. Duch1, A. Domenech1, A. Flotats1, M. Estorch1, 
I. Carrió1; 1Nuclear Medicine Department. Hospital de la Santa Creu 
i Sant Pau. Autonomous University of Barcelona, Barcelona, SPAIN, 
2Biomedical Research Institute. Hospital de la Santa Creu i Sant Pau 
(IIB-Sant Pau). Autonomous University of Barcelona, Barcelona, 
SPAIN.

Aim: To assess corticostriatal metabolic changes in brain 
18F-FDG PET/CT in presymptomatic (preHD) and symptom-
atic (sHD) Huntington’s disease (HD) patients related to mo-
tor circuits. Materials and methods: Fifty-eight patients (26 
male, mean age= 47±12) carrying the HD mutation (mean 
CAG=43±3) were prospectively included. Based on the Unified 
Huntington’s Disease Rating Scale (UHDRS), motor score and 
Total Functional Capacity, patients were classified as presymp-
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tomatic (preHD=20; UHDRS <4, mean age ± SD: 42.7±11.7y/o; 
CAG ± SD: 40±3.8) and symptomatic (sHD=38; UHDRS>4, mean 
age ± SD; 54±14.3y/o; CAG ± SD: 44.2±3.1). A separate group of 
18 healthy subjects, matched with patients by age and gender, 
was used as control group (mean age ± SD; 45±13.2y/o) (CG). 
Brain PET/CT was performed 60 minutes after i.v. injection of 
277 MBq of 18F-FDG on a Philips Gemini TF. Images were initial-
ly assessed by 2 nuclear medicine physicians identifying qual-
itative metabolic changes in the striatum and sensorymotor 
Cortex (SMC). Analysis and quantitative assessment of regional 
cerebral activity was performed using the Statistical Parametric 
Mapping (SPM8). Results: In the visual analysis, sHD patients 
presented a significant hypometabolism in striatum compared 
to preHD patients. No other cortical metabolic changes were 
observed in sHD compared to preHD. The quantitative analysis, 
demonstrated a significant bilateral striatal hypometabolism in 
HD subjects (sHD and preHD) relative to CG (p<0.05 FWE; extent 
voxel threshold k=200). It also showed a marked bilateral striatal 
hypometabolism in sHD patients compared to preHD patients 
(p<0.05 FWE; extent voxel threshold k=200). As new finding, 
the quantitative analysis showed hypometabolism in the sen-
sory-motor cortex in sHD patients compared to preHD patients 
(p<0.05 FWE; extent voxel threshold k=200). Conclusion: The 
striatal and SMC hypometabolism observed in sHD compared 
to preHD in the cerebral 18F-FDG PET/CT is associated with neu-
rodegeneration within corticostriatal circuits, circuits from the 
principal network, which mediate motor symptoms.

EP-0262
The diagnostic accuracy of DAT SPECT using DaTQUANT 
software: discrimination among patients with non-
Parkinsonian disease, Parkinson’s disease, and atypical 
Parkinsonian syndromes
Y. Iwabuchi1, T. Nakahara1, M. Kameyama2, Y. Yamada1, M. 
Hashimoto1, Y. Matsusaka1, M. Jinzaki1; 1Keio University School of 
Medicine, Tokyo, JAPAN, 2Tokyo Metropolitan Geriatric Hospital and 
Institute of Gerontology, Tokyo, JAPAN.

Purpose: The purpose of this study was to evaluate the diag-
nostic utility of the quantitative values of dopamine transporter 
(DAT) single photon emission computed tomography (SPECT) 
in differentiating among patients with Parkinson’s disease (PD), 
atypical parkinsonian syndromes (APS), and non-parkinsonian 
syndrome (NPS). We used and compared three typical quan-
titative values derived with DaTQUANT : the specific binding 
ratio (SBR), Putamen-to-Caudate ratio (PCR), and asymmetry in-
dex (AI). At present, there are few study comparing these three 
quantitative indices and thus we evaluated the diagnostic ac-
curacy of each index. Materials and Methods: Forty patients 
without parkinsonian syndrome (PS) and 110 patients with PS 
were included in this study. Out of 110 PS patients, 71 including 
51 patients with PD and 20 patients with APS were diagnosed 
clinically and enrolled for differentiating between PD and APS. 
The SBR, PCR, and AI were calculated from their SPECT images 
and compared between datasets for evaluating the diagnostic 
utility. Mann-Whitney test and Receiver-operating characteris-
tics (ROC) analysis were used for analysis. Results: ROC analysis 

revealed that the SBR value had high diagnostic performance 
(The areas under the curve (AUC) = 0.960) compared with the 
other two values in differentiating between PS and NPS pa-
tients. While in differentiating between PD and APS, the PCR 
value had the highest performance of the three (AUC = 0.865). 
The sensitivity, specificity, and accuracy respectively were 90.0%, 
92.5%, and 90.7% with SBR, 72.7%, 95.0%, and 78.7% with PCR, 
and 63.6%, 92.5%, and 71.3% with AI in differentiating between 
PS and NPS, while 40.0%, 82.4%, and 70.4% with SBR, 90.0%, 
68.6%, and 74.6% with PCR, and 60.0%, 64.7%, and 63.4% with 
AI in differentiating between PD and APS. Conclusion: SBR was 
the most useful index when differentiating between PS and NPS 
patients, while concerning the discrimination between PS and 
APS patients, PCR was the most useful.

EP-0263
Memory Performance Associates With Serotonin 
Transporter In Healthy Subjects
K. Pak1, S. Kim2, I. Kim1; 1Pusan National University Hospital, Busan, 
KOREA, REPUBLIC OF, 2Pusan National University Yangsan Hospital, 
Yangsan, KOREA, REPUBLIC OF.

Purpose: We aimed to evaluate the association between avail-
ability of serotonin transporter (SERT) measured by 123I-FP-CIT 
single-photon emission computed tomography and memo-
ry function of healthy subjects. Methods: Specific binding of 
123I-FP-CIT regarding SERT was calculated using a region of inter-
est analysis. Spherical volumes of interest for midbrain and pons 
were defined. The cerebellum was chosen as a reference region. 
Specific binding ratios (SBRs) of midbrain and pons representing 
SERT availability were measured as follows; SBR= (target- cere-
bellum)/cerebellum. Results: 181 healthy subjects (117 male, 
64 female) were included in this study. SBRs of both midbrain 
(p=0.025) and pons (p=0.006) of males were higher than those 
of females. However, among HVLT-R scores, total recall score 
(p=0.008), delayed recall score (p=0.013), and discrimination 
score (p=0.017) of males were lower than those of females. None 
of SBRs showed the correlation with age in males (midbrain; 
p=0.736, pons; p=0.875), and females (midbrain; p=0.294, pons; 
p=0.170). In 181 healthy subjects, SERT availability of midbrain 
correlated positively with total recall score (rho=0.159, p=0.033), 
and delayed recall score (rho=0.149, p=0.046). In females, the 
correlation between SERT availability of midbrain and delayed 
recall score was significant (rho=0.320, p=0.010), however, not 
in males (rho=0.112, p=0.229). Conclusion: We demonstrated 
that SERT availability was associated with memory function in 
healthy subjects. Further studies are needed to clarify underly-
ing mechanisms of this phenomenon.

EP-0264
Effects Of Rs591323 On Serotonin Transporter Availability 
In Healthy Male Subjects Effects Of Rs591323 On 
Serotonin Transporter Availability In Healthy Male 
Subjects
K. Pak1, S. Kim2, I. Kim1; 1Pusan National University Hospital, Busan, 
KOREA, REPUBLIC OF, 2Pusan National University Yangsan Hospital, 
Yangsan, KOREA, REPUBLIC OF.
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Objectives: We aimed to investigate the association between 
genetic factors of SNPs dopamine transporter (DAT) and sero-
tonin transporter (SERT) availabilities in healthy controls. Meth-
ods: The study population consisted of healthy controls with 
screening 123I-FP-CIT single-photon emission computed tomog-
raphy. Specific binding of 123I-FP-CIT regarding DAT and SERT 
was calculated using a region of interest analysis. VOI template 
was applied to measure specific binding ratios (SBRs) of caudate 
nucleus, putamen, striatum, midbrain, and pons. Results: One 
hundred sixty healthy controls (male 106, female 54, 61.0±11.5 
years) were included in this study. Sex difference did not exist 
in DAT availabilities of caudate nucleus (p=0.5344), putamen 
(p=0.5006), and striatum (p=0.5056). However, male subjects 
had higher SERT availabilities of both midbrain (p=0.0436), and 
pons (p=0.0061). We analyzed the effect of SNP on DAT avail-
abilities of subjects in all, and that on SERT availabilities of males 
and females separately. None of 19 SNPs included in this study 
showed the effect on DAT availabilities. However, rs591323 in 
Fibroblast Growth Factor 20 on chromosome 8 had a significant 
impact on SERT availability of pons (p=0.0007). Conclusion: SNP 
rs591323 of risk loci for Parkinson’s disease is associated with 
SERT availability of healthy male subjects.

EP-0265
Incidence of balanced loss of dopaminergic nerve 
terminals in striata in patients with Lewy body 
diseases referred for DaTSCAN - should we always do 
quantification?
A. Notghi, M. El-Sayed, J. O’Brien; Sanwell and West Birmingham 
Hospitals NHS Trust, Birmingham, UNITED KINGDOM.

Introduction: In DaTSCAN™ (ioflupane) reporting, detecting 
balanced loss (BL) of dopaminergic nerve terminals in the stri-
ata could be difficult to diagnose by visual assessment alone. 
We investigated the incidence of BL in DaTSCAN referrals to de-
termine if routine use of quantification is of value. Method: We 
performed a retrospective data analysis of patients referred to 
our institution from 2012 to 2018. Images were processed us-
ing GE recommendations. Striatal specific binding ratio (SBR) 
was measured using DaTQUANT (GE Healthcare). Scans were 
assessed by two experienced reporters. Four groups of referrals 
were identified: to establish diagnosis of idiopathic Parkinson’s 
disease (?PD), possible drug-induced PD (?DIP), possible vascu-
lar PD (?VP) and suspected Lewy Body Dementia (?DLB). The re-
ports for these were categorised into four groups: Normal (com-
ma shaped with normal SBR), classic abnormal (dot appearance 
with reduced SBR), nigrostriatal pathway infarct (infarct, with 
contralateral normal SBR) and BL (normal comma shaped with 
reduced SBR). The percentage of report categories were calcu-
lated for each group of patients. To assess significance of BL, we 
looked at the final clinical diagnosis for patients reported BL 
with minimum follow up of 3 years. Results: There were 370 
scans; 39% were normal, 45% classic abnormal, 5% (19/370) 
striatal infarct and 11% (41/370) showed BL. The incidence of 
BL in “?PD” group of patients was 10% (27/281), in “?DIP” group 
was 7% (3/23), in “?DLB” group 33.3% (5/15), and in “?VP” was 
21% (6/29).The incidence of striatal infarct in “?PD” group was 

6% (16/281), in “?VP” group was 10% (3/29), and none in “?DLB” 
or “?DIP” groups. 12 patients with BL had 3+ years of accessible 
documented follow up. The final diagnosis was PD in 8 (67%), 
DLB in 3 (25%) and dementia with possible DLB in 1 patient. Dis-
cussion: Quantification is essential for accurate recognition of 
BL, and helpful in identifying patients with possible nigrostriatal 
pathway infarcts. BL and infarcts comprise a significant propor-
tion of our referral patient population (16%). Without quantifi-
cation, 60 scans could have been misreported. High incidence 
of BL in DLB is well documented in literature, but we also noted 
a significant proportion of BL in our “?PD” referrals. Conclusion: 
Although visual assessment remains the primary method of 
DaTSCAN reporting, quantification is essential for improving in-
terpretation accuracy in cases of BL and nigrostriatal pathway 
infarct, of which there was a significant proportion in our group 
of patients.

EP-0266
Semiquantitative analysis of 18F-FDOPA brain PET-CT in 
Idiopathic Parkinson Disease Patients in correlation with 
clinical rating scale and in tremor predominant subgroup
H. Goyal, M. Tripathi, V. Goyal, C. D. Patel, P. Kumar, C. S. Bal; All 
India Institutes of Medical Sciences (AIIMS), New Delhi, INDIA.

Objective: To evaluate striatal-to-occipital ratios (SOR) on 
L-3,4-dihydroxy-6-F-18 fluorophenylalanine (18F-FDOPA) PET in 
early and advanced Idiopathic Parkinson’s disease (IPD) based on 
clinical rating scales- Unified Parkinson disease rating scale (UP-
DRS) and Hoehn and Yahr (H&Y) scale. Since an underlying sero-
tonergic deficit is the pathophysiology in tremor predominant 
IPD we derived midbrain to occipital ratio (MOR) on 18F-FDOPA 
brain PET-CT in this subgroup. Materials and methods: We 
evaluated 43 IPD patients with 18F-FDOPA brain PET-CT studies. 
Each patient underwent dopaminergic imaging after under-
going a detailed clinical examination at the movement disor-
der clinic of our institute. This included 25 early IPD (UPDRS = 
34.3±5.8; range 14-42, H&Y< 2.0 and disease duration = 3.4±0.9; 
range 2-5 years) and 18 advanced IPD (UPDRS =54.3±7.2; range 
39-72 and H&Y=2.0-4.0 , disease duration = 6.6±4.2; range 5-18 
years). Twenty age matched subjects who undergone 18F-FDO-
PA PET-CT for indication other than Parkinsonism, were includ-
ed as control. Brain 18F-FDOPA PET-CT images were interpreted 
visually and semi-quantitatively using SUVmax value. ROI were 
generated for the caudate, putamen, occipital regions and mid-
brain on fused PET-CT images for structural correlation. SOR’s 
were generated for caudate, and putamen and MOR for mid-
brain. Statistical analysis using Mann-Whitney U Test was per-
formed between controls to early and advanced IPD separately. 
MOR was compared between non-tremor dominant and trem-
or predominant IPD (assessed by UPDRS tremor score). Results: 
SOR clearly differentiated between controls and early as well as 
advanced IPD (p value 0.006 and 0.003 respectively). SOR be-
tween early and advanced IPD patients was also significantly 
different (p= 0.018). Comparison between contralateral SOR (to 
predominant symptom sidedness) to ipsilateral SOR was sig-
nificantly different in early IPD (p= 0.032) while no significant 
difference was noted for advanced IPD (p=0.507). MOR in trem-
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or predominant subgroup showed significant difference from 
non-tremor dominant subgroup group (p= 0.002). Conclusion: 
SOR is a good diagnostic tool for IPD patients and can differen-
tiate between early and advanced IPD. SOR correlates well with 
clinical sidedness in early IPD but not in advanced IPD. MOR can 
be used in the tremor predominant patient subgroup when 
SOR’s may not be useful.

EP-0267
Correlation Of 99mTc-trodat-1 Spect Findings And Clinical 
Staging Of Parkinson’s Disease 
V. Gupta, R. Verma, R. Ranjan; Sir Ganga Ram Hospital, New Delhi, 
INDIA.

Introduction: Parkinson’s disease (PD) in a progressive neu-
rodegenerative disorder that results in loss of dopaminergic 
neurons in the striatum. Its clinical diagnosis relies on the pres-
ence cardinal motor symptoms of bradykinesia, rigidity, resting 
tremors and postural instability. 99mTc-TRODAT-1 is a sensitive 
diagnostic test for early detection of PD. This study was con-
ducted with the aim of evaluating 99mTc-TRODAT-1 SPECT im-
aging patterns in clinically diagnosed patients of Parkinson’s 
disease and to assess the correlation between the decline in 
99mTc-TRODAT-1 uptake with increasing disease severity as as-
sessed by clinical staging. Subjects and Methods: The study 
included 241 diagnosed patients with clinically probable PD 
who underwent 99mTc-TRODAT-1 SPECT scan. Binding ratios 
(BR) were calculated for each striatum, caudate, and putamen 
individually, by drawing region of interest (RoI). Occipital cor-
tex was taken for background correction. Correlation of bind-
ing ratio with increasing clinical stage as given by Modified 
Hoehn and Yahr scale was derived. Results: Median binding 
ratio was least in the contralateral putamen for all stages of 
Modified Hoehn and Yahr. A statistically significant negative 
correlation was found between increasing disease severity 
and BR in all sub-regions of the striatum. A significant decline 
was noted in the binding ratio of the putamen as compared 
to caudate. Patients were clinically categorized into postur-
al-instability gait disorders (PIGD) group and tremor-dominant 
PD (TD) group. No significant asymmetry was found between 
the left and right striatum in patients belonging to PIGD group 
and in those with bilateral tremors without lateralization. A 
significant correlation was found between the decline in the 
striatal binding on both the sides, even in early stages of the 
disease when patients manifested with unilateral symptoms. 
Conclusion: 99mTc-TRODAT-1 uptake was significantly reduced 
in the putamen as compared to caudate nucleus. A significant 
asymmetry with the contralateral side being affected more 
than the ipsilateral side can be attributed to patients with lat-
eralization of symptoms and particularly in tremor-dominant 
PD patient. A significant negative correlation exists between 
decline in binding ratio in all the sub-regions with increasing 
stage of Modified Hoehn & Yahr scale. The binding ratio of the 
ipsilateral striatum may serve useful in following the progres-
sion of the disease and in prognosticating the clinical course, 
as it represents the level of remaining functional dopaminergic 
neuronal reserve in the striatum.

EP-0268
Selecting reference regions to model neurodegeneration 
in Huntington’s disease using 18F-FDG PET/CT images and 
clinical parameters
D. A. Lopez-Mora1, F. Sampedro2, V. Camacho1, A. Fernandez1, 
F. Fuentes-Ocampo1, A. Domenech1, J. Duch1, J. Perez-Perez3, S. 
Martinez-Horta3, A. Flotats1, M. Estorch1, J. Kulisevsky4, I. Carrió1; 
1Nuclear Medicine Department. Hospital de la Santa Creu i Sant 
Pau, Autonomous University of Barcelona, Barcelona, Spain., 
Barcelona, SPAIN, 2Biomedical Research Institute (IIB-Sant Pau), 
Barcelona, Spain., Barcelona, SPAIN, 3Movement Disorders Unit, 
Neurology Department, Hospital de la Santa Creu i Sant Pau, 
Barcelona, Spain., Barcelona, SPAIN, 4Biomedical Research Institute 
(IIB-Sant Pau), Barcelona. Movement Disorders Unit, Neurology 
Department, Hospital de la Santa Creu i Sant Pau, Barcelona, 
Spain., Barcelona, SPAIN.

Objective: Normalization to an appropriate reference region in 
18F-FDG-PET imaging may enhance diagnostic performance in 
Huntington’s disease (HD). We aimed to identify brain areas that 
could be used to model neurometabolic degeneration in HD 
correlating imaging (SUVr values at the basal ganglia [BBGG]) 
and clinical parameters (disease burden score [DBS]). Materi-
als and methods: Fifty-eight patients (26 male, mean-age= 
47±12) carrying the HD mutation (mean CAG=43±3) were pro-
spectively included. Based on the Unified Huntington’s Disease 
Rating Scale (UHDRS), motor score and Total Functional Capac-
ity, patients were classified as presymptomatic (preHD=20; UH-
DRS <4, mean-age ± SD: 42.7±11.7y/o; CAG ± SD: 40±3.8) and 
symptomatic (sHD=38; UHDRS>4, mean-age ± SD; 54±14.3y/o; 
CAG ± SD: 44.2±3.1). A separate group of 18 healthy subjects, 
matched with patients by age and gender, was used as control 
group (CG; mean-age ± SD; 45±13.2y/o). Brain PET/CT was per-
formed 60 minutes after i.v. injection of 277 MBq of 18F-FDG 
on a Philips Gemini TF. For quantitative analysis performed us-
ing the Statistical Parametric Mapping (SPM8), we selected: a) 
predefined reference regions from the MNI space-atlas [pons, 
whole cerebellum, cerebral white matter, thalamus, and a ROI 
pons-vermis] and b) reference-clusters obtained by voxelwise 
statistical comparison across groups (p<0.05FWE; extent vox-
el threshold-k=200). The performance of each candidate ref-
erence region was quantitatively assessed using imaging and 
clinical parameters (correlation between SUVr values at the 
BBGG and DBS using the predefined reference region from the 
MNI space-atlas and the reference-clusters obtained by voxel-
wise statistical comparison, as well as comparing the minimum 
variance of SUVr values relative to the CG). Results: Comparing 
HD and CG groups we obtained a reference-cluster in the cer-
ebellum, and in temporal and frontal lobes. Comparing symp-
tomatic-HD and presymptomatic-HD patients we observed 
reference-clusters in the cerebellum, pons, thalamus, parietal 
lobe, and cuneus. The set of reference regions showed a sig-
nificant correlation between SUVr values at the BBGG and DBS 
in patients carrying the HD mutation. In presymptomatic-HD 
patients, the correlation between SUVr values at the BBGG and 
DBS was significant using the ROI pons-vermis and thalamus 
as defined reference regions and pons and thalamus as refer-
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ence-clusters. In symptomatic-HD patients, the correlation was 
significant using the temporal and white matter frontal lobe 
clusters. Variance between SUVr values in the set of reference 
regions was minimal within CG. Conclusion: The pons and thal-
amus may be reliable choices to calculate SUVr values to model 
the neurometabolic degeneration in quantitative 18F-FDG PET 
imaging in Huntington’s disease.

EP-0269
Spectrum of Autoimmune Encephalitis: Pattern 
recognition on FDG PET CT and correlation with specific 
antibody sub type
R. Verma, R. Ranjan, E. S. Belho, A. Pruthi, N. Seniaray, V. Gupta; Sir 
Ganga Ram Hospital, New Delhi, INDIA.

Introduction: Autoimmune encephalitis (AE) is a diverse group 
of neuro-psychiatric disorders, caused by auto antibodies and 
may be of para neoplastic or non-para neoplastic etiology. F-18 
Fluoro-deoxy glucose (FDG), a glucose analog which accumu-
lates in the neuronal tissue whenever there is increased meta-
bolic demand. A distinctive pattern of hyper and hypo metabo-
lism is emerging on FDG PET CT scan, specific to the particular 
antibodies involved, which changes with disease evolution and 
progression. FDG PET/CT may have an important role both in 
the identification of AE itself and in the detection of the un-
known malignancy that might have caused it. Purpose: To es-
tablish specific FDG uptake patterns in different antibody sub 
types of autoimmune encephalitis. Material and methods: We 
present a retrospective analysis of 25 serologically proven cases 
of AE. All the subjects underwent whole body F-18 FDG scan in-
cluding brain and the studies were analyzed both qualitatively 
(visually) and semi quantitatively. Areas of cortical hypo/hyper 
metabolism in the cerebral or cerebellar cortex that were two 
standard deviations from the mean were considered as abnor-
mal. The pattern of FDG uptake in specific antibody sub types 
were recorded and a correlation with normalized data was 
attempted. The patients were also analyzed based on a visual 
assessment of the Z score surface maps of the 3D SSP image 
and their ability to differentiate the commonly encountered 
sub types of AE. Results: All the subjects had an abnormal pat-
tern of F-18 FDG uptake on PET scan, both on visual inspection 
and semiquantitative analysis. The subjects who had Voltage 
gated potassium channel (VGKC) complex receptor antibody 
encephalitis, had typical hyper metabolism in bilateral medial 
temporal regions and bilateral basal ganglia with relative global 
hypometabolism in rest of the cortical and sub cortical struc-
tures. The subjects with N-methyl-D-aspartate-receptor anti-
body (NMDAR-Ab) encephalitis showed variable degrees of fo-
cal hyper metabolism in bilateral fronto-temporal regions, basal 
ganglia, thalami and cerebellar hemispheres with inhomoge-
nous parieto-occipital hypometabolism. The scans normalized 
with treatment on follow up FDG PET scans. Conclusion: FDG 
PET scan may act as a non invasive diagnostic modality in the 
early diagnosis and management of patients with clinical sus-
picion of Auto immune encephalitis. Keywords: Autoimmune 
encephalitis, Auto antibodies, F-18 FDG PET CT, MRI, NMDAR, 
VGKC

EP-0270
18F-FDG PET/CT and MRI co-registration plays a role 
during pre-surgical evaluation of patients with drug-
resistant focal epilepsy: SEEG validation and predictive 
outcome
A. Farolfi1, G. M. Lima1, C. Popescu2, L. Ferri3, F. Bisulli3, P. Tinuper3, A. 
Lambertini1, C. Pettinato4, V. Allegri1, S. Fanti1, R. Mai5; 1Metropolitan 
Nuclear Medicine, S. Orsola-Malpighi Hospital, University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine Department, Niguarda 
Ca’ Granda Hospital, Milan, ITALY, 3IRCCS Bologna Institute of 
Neurological Sciences, Bologna, Italy; Department of Biomedical 
and Neuromotor Sciences, University of Bologna, Bologna, ITALY, 
4Medical Physics Unit, Radiology Unit, S. Orsola-Malpighi Hospital, 
Bologna, ITALY, 5”Claudio Munari” Center for Epilepsy Surgery, 
Niguarda Hospital, Milan, ITALY.

Purpose: Primary aim was to determine sensibility and positive 
predictive value (PPV) of 18F-FDG PET/CT and MRI in a series 
of patients surgically treated for drug-resistant focal epilepsy. 
Secondary aims were to assess the pre-surgical contribution of 
PET in Stereo-EEG (SEEG) electrodes positioning during evalua-
tion and to investigate the possible role of PET, MRI and clinical 
parameters as predictors of postoperative outcome. Subjects 
& Methods: Retrospective single-centre study including 25 
consecutive patients (16F; mean age 32 years old; range 16-47) 
enrolled between July 2013 and November 2015. All patients 
underwent ictal video-EEG, MRI, functional MRI, 18F-FDG PET/
CT, SEEG, surgery and clinical follow-up (mean 31 months; range 
12-50). PET co-registered with MRI and MRI alone were com-
pared with the epileptogenic zone (EZ) determined by SEEG (as 
the gold standard for EZ localization). A survey was administered 
to the neurologist before and after performing 18F-FDG PET/CT 
in order to assess its contribution during the placement of in-
tracranial electrodes. Student’s t-test, Pearson’s chi-squared test 
and logistic regression were employed to estimate factors as-
sociated with the post-operative outcome (Engel’s classes). Re-
sults: Visual PET analysis disclosed an hypometabolism in 23/25 
cases (92%) while MRI resulted positive in 13/25 (52%). PET was 
positive in all 12/25 (48%) patients with a negative MRI scan. 
PET/MRI co-registration detected single-lobe uptake reduction 
in 10/25 patients (40%), which conversely affected more than 
one lobe in 13/25 (52%). Location of single-lobe PET abnormal-
ities was temporal in 8/25 (32%) cases, parietal in 1/25 (4%) and 
occipital in 1/25 (4%). Histology showed 16/25 (64%) cases of 
gliosis, 7/25 (28%) dysplasia, and 2/25 (8%) sclerosis. PET/CT 
sensibility and PPV were respectively 91,7% (95% CI=72,1-98,5) 
and 95,7% whereas those of MRI were 54,2% (95% CI=33,6-73,5) 
and 100% respectively. Regarding SEEG electrode placement 
18F-FDG PET/CT gave a major contribution (>50%), particularly 
in case of inconclusive MRI imaging. According to multivariate 
analysis, the number of involved lobes in PET (p=0,046) and the 
frequency of seizures (p=0,049) were the only statistically signif-
icant predictors (Engel’s class I). Conclusion: 18F-FDG PET/CT 
co-registered with MRI is highly sensitive to detect the EZ in our 
series of patients operated for drug-resistant focal epilepsy and 
it may play a relevant role during pre-surgical evaluation guid-
ing the SEEG electrode-placement. PET-detected lobe-number 
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involvement was found to be the only significant predictor, 
combined with seizure frequency, of seizure freedom after sur-
gery, though further studies are needed to clarify their role.

EP-0271
Lew body dementia and Posterior cortical variant 
Alzheimer’s disease: Similarities and differences on FDG 
PET and TRODAT scan
R. Verma, R. Ranjan, E. S. Belho, A. Pruthi, N. Seniaray, H. Mahajan, 
V. Gupta; Sir Ganga Ram Hospital, New Delhi, INDIA.

Introduction: Posterior cortical atrophy (PCA), first described 
by D. Frank Benson in 1988, is a form of dementia considered 
to be an atypical variant of Alzheimer’s disease (AD). There is 
atrophy of the posterior part of the cerebral cortex, resulting 
in the progressive disruption of complex visual processing. De-
mentia with Lewy bodies (DLB) is a type of posterior demen-
tia characterized by fluctuating levels of cognition, changes in 
behavior, visual hallucinations with variable degrees of extra-
pyamidal motor symptoms. The two differ in etiopathology as 
PCA is characterized by deposition of senile B amyloid plaques 
and neurofibrillary tangles, whereas, DLB is characterized by 
clumps of alpha-synuclein protein in the affected areas of the 
brain. The two can be differentiated with the help of Dopa-
mine transporter imaging agent Tc 99m- TRODAT-1, which is 
abnormal in DLB and normal in AD including PCA. This study 
is an attempt to identify specific core areas on FDG PET imag-
ing which are common to both and also to establish the dif-
ferences which may be helpful to differentiate the two. Aims: 
To illustrate the similarities and differences in the imaging pat-
terns of PCA and LBD on FDG PET. Material and methods: 
We present a retrospective analysis of 30 patients of clinically 
suspected posterior dementia. The subjects underwent F-18 
FDG PET and 99 m TRODAT scan of the brain and the studies 
were analyzed qualitatively (visually) and semi quantitatively. 
The subjects were divided into possible PCA with TRODAT scan 
normal (n=10) and possible DLB with abnormal (n=20). Areas 
of cortical hypometabolism that were two standard deviations 
from the mean were considered as abnormal. Results: Both on 
visual inspection and semiquantitative analysis, bilateral parie-
to-occipital hypometabolism was consistently found in all the 
subjects. Hypometabolism in precuneus, posterior cingulate 
and the cortex around the angular gyrus was present in all the 
subjects of PCA with relative sparing of the medial occipital cor-
tices. DLB subjects showed variable degrees of involvement of 
the medial occipital cortices with relative sparing of posterior 
cingulate and precuneus. Conclusion: FDG PET and TRODAT 
may act as non invasive diagnostic modalities in differentiating 
the two posterior cortical dementias. Keywords: Posterior cor-
tical atrophy (PCA), Dementia with Lewy bodies (DLB), FDG PET, 
Tc99m-TRODAT-1

EP-0272
Multi-Parametric Cerebral 18F-FDG PET/MRI in Patients 
Referred for Chronic Fatigue
S. Sahbai1, P. Kauv1, M. Abrivard2, P. Blanc-Durand1, M. Aoun 
Sebaiti2, M. Abulizi1, B. Emsen1, N. Latouche1, E. Brinboeuf1, A. Van 

Der Gucht1, A. Luciani1, J. Authier2, J. Hodel1, E. Itti1; 1SyMPTOm PET/
MRI platform, Henri Mondor Hospital, Creteil, FRANCE, 2Expert 
Center for Neuromuscular Diseases, Creteil, FRANCE.

Purpose: To evaluate cerebral PET/MRI profile in patients with 
chronic fatigue, including glucose metabolism, perfusion and 
tissue biochemicals. Methods: We performed cerebral PET/
MRI in 23 patients (mean age, 42 y) with chronic fatigue on a 
Biograph mMR (Siemens, Erlangen, Germany) 30 min after in-
jection of 190±65 MBq 18F-FDG. Simultaneously, anatomical MR 
sequences were performed at 3 Tesla, as well as 1H MR spec-
troscopy in 10 patients and 3D perfusion arterial spin labelling 
(ASL) in 7 patients. PET was interpreted visually for character-
ization of regional glucose metabolism and quantitatively 
(SUVmean) after spatial normalization to the Talairach space 
by applying a set of predefined cortical and subcortical vol-
umes-of-interest (Syngovia®). MRI was interpreted for structural 
abnormalities, perfusion and spectroscopy profiles. Results: All 
patients presented chronic fatigue >6 months (major criterion); 
7 of them presented 2-3 minor criteria of the Fukuda scale and 
16 at least 4 minor criteria. Symptoms started an average 9 y 
before imaging and were related to aluminium-containing vac-
cines in 11 patients, viral infection in 4, autoimmune reaction 
to silicone in 1, and unknown in the remaining 7. Decreased 
glucose metabolism was found in the temporal areas in all pa-
tients, precuneus in 22, cerebellum in 22, amygdalo-hippocam-
pal complexes in 20, internal occipital cortex in 17, and parietal 
areas in 13 patients. All but 1 patient had normal frontal metab-
olism. Quantitatively, SUVmean was significantly lower in the 
occipital cortex (6.05±1.0), amygdalo-hippocampal complexes 
(4.77±0.83) and cerebellum (5.19±0.95), compared to the fron-
tal cortex (6.56±1.34), Wilcoxon P<0.0001. Morphological MR 
sequences did not show relevant abnormalities outside white 
matter FLAIR hypersignals in 7 patients and cortical atrophy in 
3. ASL perfusion was not significantly different between fron-
tal (197±61 mL/min/100g) and occipital areas (235±126 mL/
min/100g). Interestingly, choline-to-creatine (Cho/Cr) ratio 
were significantly higher in the frontal (1.04±0.34) than in the 
occipital cortex (0.75±0.22, Mann-Whitney P=0.008). No signif-
icant difference was found for N-acetyl aspartate-to-creatine 
ratio, 1.91±0.40 vs. 1.66±0.40, respectively). An optimal cut-off 
of SUVmean ≤6.71 and Cho/Cr >0.602 in the occipital cortex 
allowed to separate patients with Fukuda score ≥4 vs. those 
with score 2-3, with Chi2 P=0.01 and P=0.04, respectively. Con-
clusion: Multi-parametric 18F-FDG PET/MRI seems useful to 
characterize patients with chronic fatigue, showing metabolic 
and biochemical abnormalities in the posterior cortical regions. 
Larger studies including comparison to a normal database are 
warranted.

EP-0273
Synchronous EEG and brain-perfusion-SPECT 
measurements reveal networks of speech understanding 
during a speech-discrimination task
M. Kessler1,2, I. Schierholz3,2, M. Mamach4,2, F. Wilke4, A. Hahne5, L. 
Geworski4, F. Bengel1, P. Sandmann6, G. Berding1,2; 1Department 
of Nuclear Medicine, Medical School Hannover, Hannover, 
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GERMANY, 2Cluster of Excellence Hearing4all, Hannover and 
Oldenburg, GERMANY, 3Department of Otolaryngology, 
Medical School Hannover, Hannover, GERMANY, 4Department 
of Medical Physics and Radiation Protection, Medical School 
Hannover, Hannover, GERMANY, 5Saxon Cochlear Implant Center, 
University Hospital Dresden, Dresden, GERMANY, 6Department of 
Otorhinolaryngology, University of Cologne, Cologne, GERMANY.

Introduction: In the majority of cases, cochlear implantation 
results in successful therapy of inner ear deafness; however 
unexplained limitations of speech understanding still occur in 
some patients. We evaluated a multi-modal approach includ-
ing synchronous brain-perfusion-SPECT and EEG to elucidate 
the underlying mechanisms. Methods: 14 CI-users (58±11y, 
12 right-handed) performed a speech-discrimination task 
with sentences, being either semantically correct or incorrect. 
Speech was presented via one CI (6 right-, 7 left-sided) with 
simultaneous registration of a 96-channel-EEG plus injection 
of 740MBq 99mTc-HMPAO after 2min. A dual-head-SPECT scan 
(count-rate-dependent for approximately 50min) was acquired 
1.5h p.i. (“speech condition”). A second SPECT was performed at 
rest (“rest condition”). SPM8 was used to compare the two condi-
tions and correlate their difference to EEG (e.g. N400 response), 
speech-audiometry (HSM-sentence-test, Freiburg-monosyllab-
ic-word-test), linguistic competence (Multiple-choice-word-
test-B) and working-memory (Size-comparison-span-test) 
data. To compare the cortical activation patterns between CI 
users with poor and good speech recognition abilities, two 
subgroups were created by means of a median-split proce-
dure (HSM-sentence-test in noise (10dB SNR): bad performers 
<48%; good performers >48%). Results: The speech-discrim-
ination task resulted in bilateral activation of auditory regions 
(Brodmann areas (BAs) 21, 22, 41, 42; p<0.001) and BA45 (right; 
p<0.001). An enhanced N400 response, reflecting the detection 
of the semantic violation during the speech-discrimination task, 
was related to a stronger left-sided activation in temporal areas 
(BA20; p<0.01). A higher working-memory capacity and high-
er linguistic competence were related to a stronger activation 
during the speech-discrimination task in the auditory cortex 
(BA41, 42, 22, 21), Broca’s area (BA44/45), as well as left frontal 
(BA8) and premotor areas (BA6; all p<0.001). In bad compared 
to good performers higher activation of left parietal (BA40, 2; 
p<0.001), frontal (BA8; p<0.01) and prefrontal regions (BA9, 46; 
p<0.01), as well as of the left premotor cortex (BA6; p<0.01) and 
Broca’s area (BA45; p<0.01) were seen. By contrast, good per-
formers showed higher activation of auditory regions (BA21 
left; p<0.001; BA21 right and BA22 left; p<0.01) and temporal 
regions (BA20 and BA38 left and right; p<0.01). Conclusion: 
Synchronous functional measurements of SPECT and EEG in the 
context of a speech discrimination task revealed recruitment of 
a temporo-frontal network during speech processing as well as 
a connection between SPECT and EEG measures, the perfor-
mance in speech understanding and cognitive tests. CI-users 
with good and bad speech discrimination abilities showed dif-
ferences in their cortical activation patterns. These results can 
help to understand/improve results of auditory rehabilitation 
after CI-implantation.

EP-0274
Recurrent cerebral ischemic events in syptomatic carotid 
stenosis are related to plaque inflammation
A. Sinha, V. Sharma, P. Paliwal, L. Yin, H. Luen, B. Chan, S. Pillai, D. 
Teh; NUHS, Singapore, SINGAPORE.

Background and aims: Severity of symptomatic carotid steno-
sis often determines the treatment approach. However, severi-
ty explains only the regional hypoperfusion as the mechanism 
of cerebral ischemia. Artery-to-artery embolisation remains an 
important pathogenic mechanism in patients with high-risk ca-
rotid plaques. Inflammation is considered as the initiating event 
for plaque rupture and cerebral embolism. Using 18F-fluorode-
oxyglucose positron-emission tomography (FDG-PET)/comput-
ed tomography (CT) and high-resolution magnetic resonance 
imaging (HR-MRI), we investigated the role of plaque imaging 
in stroke recurrence in our patients with recently symptomatic 
carotid stenosis. Methods: This prospective study included con-
secutive patients within 30-days of recent stroke and ipsilateral 
carotid stenosis (≥50%). FDG uptake was quantified as mean 
standardized uptake values (SUV, g/ml). The ratio of T1 hyperin-
tensity of carotid plaque to the ipsilateral sternocleidomastoid 
muscle (SCM) was recorded on T1-weighted fat suppressed 
HR-MRI. Patients were followed-up for stroke recurrence with-
in 90-days. Results: Of the 85 patients included in the study, 
12 (14%) suffered from recurrent cerebral ischemic event in the 
stenosed carotid territory within 90-days. Compared to patients 
who remained asymptomatic, patients with recurrent cerebral 
ischemia showed higher mean T1 carotid-SCM ratio (2.16 ver-
sus 1.42; p<0.0001) and higher mean SUV value in the carotid 
plaque (3.12g/ml versus 1.39g/ml; p<0.0001). Higher T1 carot-
id-SCM ratio on HR-MRI (OR 3.625, 95%CI 1.416-5.334; p<0.0001) 
and higher mean SUV on FDG-PET (OR 3.328, 95%CI 3.014-8.172; 
p=0.005) were independent predictors of recurrent cerebral 
ischemia. Conclusions: FDG-PET/CT and HR-MRI of carotid ste-
nosis are useful tools for risk stratification and may aid in better 
therapeutic decision-making.

EP-0275
Effect of insulin resistance in [18F]FDG uptake in brain in 
Diabetes Mellitus Type 2 (DMT2) patients compared to non 
diabetic subjects
B. Santos Montero1, S. Aguadé Bruix2, M. A. Hernández Fructuoso1, 
S. Ruiz Llama2, C. Franco Monterroso2, J. Castell Conesa2, R. Herance 
Camacho3; 1University Hospital Vall d’Hebron, IDI, Barcelona, 
SPAIN, 2University Hospital Vall d’Hebron, Barcelona, SPAIN, 
3University Hospital Vall d’Hebron, VHIR, Barcelona, SPAIN.

Aim: The main objective is to assess glucose metabolism in dif-
ferent areas of the brain using [18F]Fluorodeoxyglucose Positron 
Emission Tomography ([18F]-FDG PET/CT) and to evaluate the 
uptake differences between diabetic and non diabetic subjects. 
Materials & Methods: 73 patients diagnosed with DMT2 and 
50 non diabetic subjects with similar age underwent a [18F]FDG 
PET/CT, after 6 hours fast and oral glucose overload (25 mg 
for DMT2 and 50 mg for non diabetic subjects). When blood 
glucose level was < 125 mg/ml, a dose of 3.7 MBq/kg [18F]FDG 
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was administered. Insulin was administered when necessary to 
reduce high glucose levels. Brain images were obtained 45-60 
minutes post-injection. Axial PET/CT images were analysed to 
calculate [18F]FDG standardize uptake value (SUVmax) in differ-
ent regions of interest (ROI): bihemispheric cortex, basal gan-
glia, hypothalamus and cerebellum. Student T test was applied 
to compare differences between T2DM and non-T2DM groups. 
Additionally, all patients underwent whole body PET/CT, as-
sessing SUVmax and SUVmean in liver and vascular background 
regions. Results: DMT2 was associated with lower [18F]FDG up-
take compared to non diabetic individuals in all brain regions, 
showing statistically significant difference (p<0.05). The most 
relevant differences were observed in bihemispheric cortex. 
DMT2 SUV max in bihemispheric cortex = 10.728 vs. Non-DMT2 
SUV max = 14.848 (p = 5.3·10-6). DMT2 SUV in basal ganglia = 
11.217 vs. Non-DMT2 SUV max = 14.847 (p=0.0003), DMT2 SU-
Vmax in hypothalamus = 9.694 vs. Non-DMT2 = 13.230 (p=1.0 
·10-5). DMT2 SUV max in cerebellum = 7.762 vs. Non-DMT2 SUV 
max = 9.777 (p= 0.002). We did not find statistically significant 
difference in liver [18F]FDG uptake between diabetic and non 
diabetic subjects: SUV for DMT2 was 1.861 and for non-DMT2 
1.773 (p=0.33). In both groups, no significant correlation was 
found between glycaemia and liver and vascular [18F]FDG up-
take. The insulin administration during oral glucose overload do 
not correlate with liver and vascular SUV levels. Conclusions: 
This study was conducted to evaluate the influence of insulin 
resistance in brain glucose metabolism. Significant reduction 
of [18F]FDG uptake was consistently shown in DMT2 group sug-
gesting a disorder of cellular glucose uptake in diabetes type 2 
patients.

EP-0276
The effects of bariatric surgery on the brain glucose 
metabolism and its biological mediators: an insight from 
dynamic 18F-FDG PET/CT study.
G. Aghakhanyan1, G. Daniele2, A. Dardano2, L. Fantechi1, M. 
Gennaro1, F. Betti1, L. Antonacci1, S. Caputo1, L. Giusti2, G. Ceccarini2, 
F. Santini2, A. Ciccarone2, S. Mazzarri1, F. Guidoccio1, S. Del Prato2, 
D. Volterrani1; 1Regional Center of Nuclear Medicine, University 
Hospital of Pisa and Department of Translational Research on New 
Technologies in Medicine and Surgery, University of Pisa, Pisa, ITALY, 
2Department of Clinical and Experimental Medicine, University of 
Pisa, Pisa, ITALY.

Aim: Obesity and glucose metabolism disorders are associated 
with accelerated age-related cognitive decline, deterioration 
of plasticity and metabolic homeostasis in the brain. Gut hor-
mones act upon central circuits and exert an important role in 
the homeostasis of glucose metabolism. We aimed to evalu-
ate the impact of bariatric surgery (RYGB) on the brain glucose 
metabolism and to access the possible relationship between 
cerebral metabolic rate of glucose (MRGlu) and gut hormones 
changes at 6 months after RYGB. Materials and methods: Elev-
en obese subjects with normal glucose tolerance (BMI 45.8±4.9 
kg/m2; HbA1c 41.5±5.4 mmol/mol; age 43.7±9.5 years) under-
went anoral glucose tolerance test (OGTT) followed by 60 min-
utes 18F-FDG (185 ± 100 MBq) dynamic PET study beforeand 

6 months after RYGB. Gut hormones, leptin and brain derived 
neurotrophic factor (BDNF) were assessed at baseline and 6 
months after RYGB. Arterial input function was obtained by the 
first-pass of FDG from a manually drawn carotid artery region 
(PMOD software). Continuous venous samples were collected 
to scale image derived input curves and to correct for spill-in/
spill-out. The two tissue compartment Patlak approach was 
used to calculate the MRGlu. Parametric MRGlu images were 
than created and spatially normalized in MNI space. Within-sub-
ject ANOVA and voxel-wise paired t-test were used to assess the 
changes of the mean substrates values. To determine within-in-
dividual association for paired measures the repeated measures 
correlations (rmcorr) were performed. Results: Six months after 
RYGB a significant BMI reduction (p<0.001) was observed. Post-
OGTT GLP1 was increased (5336±2263 to 11132±3412 pmol/l x 
120min; p<0.05) as well as GIP (4140±3659 to 5791±4537 pg/
ml x 120min; p=0.01). VIP and BDNF levels did not change 6m 
after RYGB, while fasting plasma leptin decreased (73.8±45.5 to 
14.3±5.9 pmol/l; p<0.008). Voxel-wise paired analysis displayed 
clusters of decreased MRGlu 6 months after RYGB (p=0.005, kE 
> 100, uncorrected) in the wide-spread brain regions. At the 
intra-individual level, rmcorryields a strong positive relationship 
between MRGlu in the brain clusters and BMI (rrm = 0.74, 95% CI, 
p = 0.006) and leptin (rrm = 0.78, 95% CI, p = 0.003). Inverse asso-
ciation was depicted between MRGlu in the brain clusters and 
pre-OGTT active GLP-1 (rrm = - 0.6, 95% CI, p < 0.05). Conclusion: 
Our findings imply a synergistic link between changes of circu-
lating gut hormone levels and cerebral metabolism following 
the bariatric surgery. Further studies are needed to perceive the 
interplay between modulated gut homeostasis and the behav-
ioral/cognitive changes after RYGB.

EP-0277
Utility Of The Portable Gamma Camera In The Diagnosis Of 
Brain Death
T. Rodríguez Locarno1, R. Reyes Marles1, J. Moya Sánchez1, I. S. 
Loayza2, M. Tomás Redondo1, L. Salem1, L. Frutos Esteban1, J. 
Navarro Fernández1, M. Castellón Sánchez1, G. R. Merino3, M. Claver 
Valderas1; 1Hospital Clinico Universitario Virgen de la Arrixaca, El 
Palmar, SPAIN, 2Hospital Clinico Universitario Virgen de la Arrixaca, 
Murcia, SPAIN, 3HCUVA, Murcia, SPAIN.

Objective: Evaluate the usefulness of cerebral perfusion scin-
tigraphy with a portable gamma camera as a diagnostic test for 
brain death, established in Annex I of Royal Decree 1723/2012 
of December 28, regulating the activities of obtaining and us-
ing clinical of human organs. Material and method: Cerebral 
perfusion scintigraphy (CPS) with portable gamma camera was 
performed on 46 patients with a clinical diagnosis of brain death 
(BD) referred by the ICU of our hospital from January 2016 to 
December 2017. Transcranial Doppler (TD) or electroenceph-
alogram was also performed (EEG), or the two tests in certain 
cases, in order to confirm the diagnosis of brain death. The GPC 
is performed by administering 925 MBq of Tc99m-HMPAO stabi-
lized via I.V in bolus, washing with 10 cc of physiological saline. 
Static brain images of 300 seconds are acquired in lateral pro-
jections at 15 minutes post injection, with a pin-hole collimator 
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of 2.5 mm diameter (sentinella portable gamma camera). The 
BD scintigraphy criteria are established as: absence of tracer up-
take in cerebral cortex and posterior fossa. Any uptakes in said 
regions or images of doubtful interpretation are considered not 
compatible with BD. The results of the CPS are compared with 
the TD. The EEG is not taken into account because it has very 
few cases. Result: The CPS was positive for BD in 41 of the 46 
patients studied, 41 scintigraphy’s were positive with other pos-
itive auxiliary tests (EEG or Doppler). Of the 5 negative scintig-
raphy’s 4 were clearly negative and 1 was doubtful that it was 
considered negative or non-diagnostic. No patient presented 
two different negative ancillary tests for brain death. Conclu-
sion: Cerebral perfusion scintigraphy with a portable gamma 
camera is emerging as a reliable, useful and easy to perform test, 
avoiding patient displacement.

EP-0278
Regional Cerebral Blood Flow Correlates of Formal 
Education and Socioeconomic Level in Cognitively Normal 
Non-elderly Subjects.
R. Ferrando, C. Fernández, M. Langhain, C. Pascovich, A. Silveira; 
Clinics Hospital, University of the Republic, Montevideo, URUGUAY.

Introduction: Evidence support that formal education can 
influence brain activity as measured by functional imaging 
in elderly subjects. The protective effects of education on de-
mentia are well known. Education is an essential condition 
always taken in account in neuropsychological evaluations, 
but the same situation is not so clear in imaging studies. The 
effect of socioeconomic level is even more controversial. The 
objective is to assess correlations of the regional cerebral blood 
flow (rCBF) measured by SPECT with formal education and so-
cioeconomic level in cognitively normal non-elderly subjects. 
Methodology: 41 normal subjects (19-65 ys, mean 37.5, 22 
male) evaluated by 99mTc-ECD SPECT in a Mediso Nucline 
Spirit DH-V dual-head gamma camera were included. Acquisi-
tion was performed in 128 steps 60 minutes after injection in a 
128x128 matrix with a pixel size of 2.66 mm. Attenuation was 
corrected using first-order Chang with a 0.12 cm-1 coefficient. 
Iterative OSEM reconstruction with 10 subsets and 2 iterations 
was carried out after Butterworth filtering (order 10, 0.20 cut-off 
frequency). Intellectual level was evaluated measuring abstract 
thinking with the analogies test. Subjects scored 12 to 24 (mean 
19.2) for a normal limit of 11. Years of formal education consid-
ering an upper limit of 21 (university post-graduate) scored 9 
to 21 with a mean value of 16.8. All subjects completed school 
and only 6 did not complete high school. The Socioeconomic 
Level Index commonly used in our country (INSE) classified the 
sample in 4 subjects of low level, 17 of medium level and 20 of 
high level. Regression analysis was performed in SPM8 using 
age and gender as covariates. Correlations with years of formal 
education were tested first and then INSE values were entered 
to the model. Voxels were interrogated at p<0.001 uncorrected 
and cluster level was extended to p<0.05 uncorrected. Results: 
Positive correlation with formal education was found in left 
anterior lateral and inferior temporal cortex (kE=678, p=0.012 
FEW-corr), a region implicated in semantic knowledge and so-

cial-emotional information. Negative correlation was found in 
right dorsolateral prefrontal cortex (kE=294, p=0.033 unc). No 
significant correlations with INSE were detected. Conclusion: 
Formal education can condition rCBF distribution in cognitively 
normal subjects even with relatively high intellectual level. No 
changes associated with socioeconomic level were detected, 
although the proportion of subjects in the low level was small, 
potentially affecting the sensitivity of the analysis. The level of 
formal education should be taken in account when comparing 
groups of SPECT images.

EP-0279
Left Temporal Hypometabolism in FDG-PET underlines 
Cognitive Reserve Hypothesis in Frontotemporal 
Dementia
L. Beyer1, J. Meyer-Wilmes1, S. Schönecker2, J. Schnabel1, E. Brendel1, 
M. Unterrainer1, C. Catak3, O. Pogarell4, R. Perneczky4, A. Danek2, 
K. Bürger3, P. Bartenstein1, J. Levin2, A. Rominger5, M. Brendel1; 
1Department of Nuclear Medicine, Ludwig-Maximilians-University 
of Munich, Muenchen, GERMANY, 2Department of Neurology, 
Ludwig-Maximilians-University of Munich, Muenchen, GERMANY, 
3Institute for Stroke and Dementia Research, Ludwig-Maximilians-
University of Munich, Muenchen, GERMANY, 4Department of 
Psychiatry, Ludwig-Maximilians-University of Munich, Muenchen, 
GERMANY, 5Department of Nuclear Medicine, University of Bern, 
Bern, SWITZERLAND.

Introduction: Frontotemporal lobar degeneration as the sec-
ond most cause of presenile dementia shows a characteristic 
pattern of hypometabolism in frontal and temporal regions 
in [18F]-fluordeoxyglucose positron-emission-tomography 
(FDG-PET). In ageing and dementia, the concept of cognitive 
reserve as a mediating factor between neuronal injury and 
clinical symptoms has been proposed for many years. Years of 
education (YoE) has been demonstrated as a proxy of cogni-
tive reserve in Alzheimer’s disease. We aimed to test how the 
paradigm of cognitive reserve is reflected in FTD. Subjects and 
methods: FDG-PET of 93 subjects (age 68 ± 9 years) with FTD 
were analysed retrospectively. Mini-mental-state-examination 
(MMSE) and YoE were recorded. A voxel-wise regression analysis 
was used to identify regional glucose metabolism associated 
with declining MMSE. Individual FDG-PET values were extracted 
from the resulting significant cluster (FWE correction, p < 0.05). 
The residuals of the partial correlation between FDG-PET and 
MMSE were correlated with YoE. Results: Cognitive deteriora-
tion (MMSE) was only correlated with left temporal hypome-
tabolism whereas the contralateral temporal lobe and bilateral 
frontal cortices did not indicate significant associations. Regres-
sion analysis with values deriving from the left temporal clus-
ter indicated a significant positive association with MMSE (β = 
0.62, p < 0.001). The residuals of the correlation of FDG-PET and 
MMSE showed a significant correlation with the YoE (ß = 0.29, 
p = 0.005). Conclusion: Cognitive decline is mainly associated 
with left temporal hypometabolism in FTD. Cognitive reserve 
expressed by a higher level of education is also present in FTD 
and needs to receive attention as a potential modifying factor in 
prevention and treatment of FTD.
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EP-0280
Differential diagnosis of patients with parkinsonian 
syndrome using multilinear regression to disease-
specific 11C-PE2I-PET templates and classification tree 
learning
M. Lubberink1, C. Widström2, M. Jonasson1,2, L. Appel2, D. Fällmar1,2, 
D. Nyholm1,2, J. Sörensen1,2, T. Danfors1,2; 1Uppsala University, 
Uppsala, SWEDEN, 2Uppsala University Hospital, Uppsala, 
SWEDEN.

Purpose: The selective dopamine transporter ligand 11C-PE2I 
can provide images of both relative cerebral blood flow (rCBF) 
and dopamine transporter (DAT) availability using a single 40 
min PET protocol. The aim of the present work was to inves-
tigate an automatic method for differential diagnosis of pa-
tients with parkinsonism based on multilinear regression to 
disease-specific mean rCBF and DAT image and classification 
tree learning. Initially, patients diagnosed as idopathic Parkin-
son’s disease (PD) and dementia with Lewy bodies (DLB) as well 
as healthy subjects (HS) were included. Methods: 11C-PE2I-PET 
data from 9 PD, 9 DLB, and 9 HS were included. Subjects were 
referred for PET examination due to suspicion of neurodegener-
ative disease and differential diagnosis was performed by visual 
assessment of the 11C-PE2I-PET images by experienced nucle-
ar medicine physicians and neuroradiologists combined with 
clinical diagnosis. All rCBF and DAT images were normalised 
to MNI space. Each subject’s images were then expressed as 
a linear combination of mean PD, DLB and HS images of all 
other subjects using non-negative regression. Classification of 
patients was performed by selection of the largest regression 
parameter for rCBF and BPND as well as by a decision tree model 
using regression parameters. Outcome was evaluated as sensi-
tivity and specificity. Results: Classification only based on rCBF 
regression parameters resulted in 9/9 correct classifications for 
HS and DLB, but performed poorly for PD, whereas classifica-
tion based only on DAT availability could not differentiate be-
tween DLB and PD. A classification tree model could correctly 
classify all subjects except for one PD patient that was misclas-
sified as DLB. Hence, the classification tree model showed 89% 
sensitivity and specificity for DLB and 89% sensitivity and 100% 
specificity for PD, respectively. Leave-one-out cross-validation 
showed a misclassification rate of 8% using this simple model. 
Including only rCBF regression parameters did not affect ac-
curacy for DLB, but reduced sensitivity and specificity to 67% 
and 78% for PD, respectively. Conclusion: The classification 
tree model was able to provide a correct differential diagnosis 
between HS, PD and DLB in nearly 90% of cases in this small 
subject sample. The small patient sample and the fact that the 
ground truth was partly an image-based diagnosis are limita-
tions of the present work, as is the lack of using asymmetry in-
formation, but it nevertheless seems promising. The classifica-
tion tree model is currently being extended to larger samples, 
considering other atypical parkinsonian disorders using data 
from 250 patients.
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EP-0292
Value of calcium scoring in addition to MPI in patients 
with CAD
M. M. I. Mahmoud, A. El-Tawil, Y. M. El Sayed, N. D. El Sayed, K. A. 
elsaban; Faculty of Medicine, cairo university, Cairo, EGYPT.

Introduction: Coronary artery calcium CAC may be a marker of 
an increased risk of coronary artery disease events. CAC score 
represents an assessment of the presence and extent of athero-
sclerosis and may therefore be useful in predicting future events. 
Calcification may actually reflect stabilization and maturation of 
atherosclerotic plaques and lead to fewer myocardial infarctions 
and CHD deaths. Purpose: Find out the correlation between 
MPI and calcium scoring in patients with different risk factors of 
coronary heart disease. Subject and methods: 50 patients had 
been subjected to clinical examination looking for risk factors, 
body mass index BMI, and multislice CT for CAC score and gated 
myocardial perfusion SPECT MPI. Results: the current study in-
cluded 58% male (aged 58.1+7.9) and 42% female (aged 58.3+ 
9.6) (P>0.05). thirty one patients (62%) showed +ve MPI with 8 
cases (26%) had infarct alone or with ischemia. Multivariate anal-
ysis revealed that in the presence of obesity, diabetes mellitus, 
hypertension, there is a strong impact of sex, age and high CAC 
score to diagnose +ve MPI and higher value of SSS score. Con-
clusion: high total CAC score in elderly male patient is stongly 
predictable for coronary artery disease with high SSS. In similar 
aged females, further assessment is needed.

EP-0293
Cardiac Amyloidosis. Utility of bone seeking tracers 
scintigraphy in differentiation the subtype of Amyloid
O. Bourogianni1, E. Foukarakis2, M. Tzagournissakis3, E. Papadaki3, 
A. Tsaroucha3, M. Stathaki1, M. Alefantinou1, S. Koukouraki4; 
1University Hospital, Heraklion, GREECE, 2Venizelion Hospital, 
Heraklion, Crete, GREECE, 3University Hospital, Heraklion, Crete, 
GREECE, 4University of Grete, Greece, Medical School, Heraklion, 
GREECE.

Aim: Cardiac amyloidosis is an infiltrative cardiomyopathy, 
caused by the deposition of insoluble fibrils in the myocardi-
um. The aim of the study was to assess the value of myocardial 
scintigraphy using 99mTc PYP in the diagnosis of cardiac am-
yloid deposition derived from transthyretin and the differenti-
ation of the amyloidosis subtype. Materials and methods: 7 
patients with heart failure, concentric left ventricular hypertro-
phy, diastolic dysfunction and normal systolic function, find-
ings revealed by transthoracic echocardiogram, were involved 
in our study with the suspicion of cardiac amyloidosis. All of 
them underwent genetic testing and myocardial scintigraphy 
using 25mCi 99mTc-PYP. Planar image of anterior thorax with 
the heart centred in the field of view was obtained 1 hour 
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post injection with a dual head tomographic γ camera (Philips 
Forte Jet Stream). A qualitative visual scoring of cardiac reten-
tion (0: absent cardiac uptake, 1: mild uptake less than bone, 
2: moderate uptake equal to bone, 3: high uptake greater than 
bone), and a semiquantitative analysis of heart retention was 
calculated by drawing a region of interest (ROI) over the heart 
and on the contralateral chest. The fraction of mean counts in 
the heart ROI-to-contralateral chest ROI was calculated as the 
heart-to-contralateral (H/CL) ratio. Results: Scintigraphic find-
ings revealed in all 7 patients a very intensive tracer uptake in 
the heart region compared to bone tissue (score 3). The (H/CL) 
ratio was > 1,5 (reference value>1,5). The above findings were 
suggestive of transthyretin-related (TTR) cardiac amyloidosis. 
ATTR amyloidosis is associated with less heart failure and a 
much better long-term survival compared to AL cardiac amyloi-
dosis. Current management remains symptomatic. Conclusion: 
Planar myocardial scintigraphy using 99mTc PYP could be able 
to establish the diagnosis of cardiac amyloidosis and to provide 
useful information about the cardiac amyloidosis subtype and 
the therapeutic management.

EP-0294
The diagnostic role of 99mTc-PYP scintigraphy in the 
differential diagnoses of cardiac amyloidosis: preliminary 
results
V. Rossetti, M. Prisco, M. Cucinotta, M. Menga, F. Dore; SC Medicina 
Nucleare, Ospedale di Cattinara, ASUITS, Trieste, ITALY.

Introduction: Cardiac involvement in Patient with amyloido-
sis it’s the most unfavorable prognostic factor. Most common 
types of cardiac amyloidosis (CA) are caused by fibril deposits 
of immunoglobulin light chains (AL) and transthyretin (TTR, 
m or wild type). The gold standard for diagnosis is endomyo-
cardial biopsy, an invasive procedure with possible risks and 
complications. There is a need of noninvasive reliable diagnos-
tic test to select patient for this procedure. To diagnose CA are 
commonly used morphological imaging modalities (echocar-
diography-lacks sensitivity and specificity, and cardiac-RM not 
enough specific to differentiate AL or TTR). Radionuclide scin-
tigraphy with bone seeking tracers has been a valuable tool 
in the differential diagnosis of CA (AL vs TTR). Most European 
Center use 99m-Tc-diphosphonates while we use 99m-Tc-PYP: 
we conducted our study to ascertain the diagnostic value of 
99m-Tc-PYP scintigraphy in suspected CA. Subjects-Methods: 
From December 2016 to April 2018 14 patient were addressed 
to our Nuclear Medicine Unit from Cardiology Department with 
morphological imaging suspected for CA. Our study population 
was composed from 9 males and 5 females, age (range 39-83, 
median 65.7 years). All Patients were injected with 740 MBq of 
99mTc-PYP and static chest images were acquired 60-80’ post 
injection. Then, if there was myocardial retention of radiolabeled 
tracer, a cardiac SPECT/CT was performed. Cardiac retention of 
99mTc-PYP was visually evaluated and graded with the score 
suggested by Rapezzi (JACC, 2011) and also with a semiquanti-
tative score Heart-to-Contralateral ratio. Results: The study was 
clearly positive for 5 patients and suggestive for ATTR (grade=3), 
with SPECT/CT confirming a diffuse concentration in the left 

ventriculum (pathological infiltration from amyloid). One pa-
tient had a grade=2, and follow up confirmed a cardiac AL 
amyloidosis in mieloma. Of the remaining 7 patients negative 
for ATTR (grade≤1), 3 were diagnosed with AL amyloidosis in 
monoclonal gammopathy, in 3 AL was excluded (RM not sug-
gestive and/or biopsy of periumbilical adipose tissue), while 1 
had a positivity at periumbilical fat for AL, but wasn’t supported 
in follow up, so it was considered a false positivity. Conclusions: 
Our preliminary results show promising use of 99mTc-PYP scin-
tigraphy as a valid alternative to 99mTc- diphosphonates with 
a potential better compliance of the patient (scanned at 60-80’ 
vs 3 hours). The positivity of the study was related with a good 
accuracy to ATTR while a low grade was highly related to AL 
form. It can be useful in selecting patients for endocardial biop-
sy, being safe and fast.

EP-0295
The Value of Myocardial Perfusion Scintigraphy Findings 
on Early-Onset Cardiac Event Risk in Patients with 
Coronary Artery Bypass Graft and Percutaneous Coronary 
Intervention: Single Center Preliminary Results
B. Dirlik Serim1, G. Durmuş Altun2; 1Istanbul University, Cardiology 
Institue, Istanbul, TURKEY, 2Medical Faculty of Trakya University, 
Department of Nuclear Medicine, Edirne, TURKEY.

Introduction: The role of myocardial perfusion scintigraphy 
(MPS) in determining of early event risk in patients with known 
coronary artery disease (CAD) and earlier intervention was 
sought. Application to emergency room (ER) and/or percuta-
neous coronary intervention (PCI) after MPS, admission to coro-
nary unit, stent application, non-fatal myocardial infarct (MI) and 
cardiac event resulting with death was accepted as pathological 
outcome. Subjects & Methods: In the study group, the results 
of 215 single-center assessed patients (mean age: 62±2; 102 fe-
male, 113 male) were retrospectively analyzed for cardiac events. 
Patients were generally evaluated for risk of cardiac event after 
MPS and in two subgroups as having coronary artery bypass 
graft (CABG) (n = 90) and percutaneous coronary intervention 
(PCI) (n = 125). In the CABG group, 55 patient have normal MPS 
while 35 have pathologic. In 6 patients with normal group, cor-
onary angiography (CAG) pathology was detected. In the PCI 
group, 47 patients had normal MPS and 78 had pathologic re-
sults. Seven of normal had pathology in the CAG. 45 patients 
with abnormal MPS were needed to be evaluated with KAG; and 
26 of them were treated (restented or made POBA). There was 
a significant difference in the outcome of MPS N / P in CABG 
and PCI group (x2: 11.6, p: 0.001). Results: Cardiac events were 
detected in 70 of 215 patients at one-year follow-up. The dis-
tribution of MPS normal/pathologic (N/P) in the cardiac event 
group was 11/59. In MPS normal group; four cases with CABG 
and seven with stent had minor cardiac events. A cardiac event 
resulting with death was detected in the CABG group. The odd 
ratio for MPS (N/P) in determining cardiac event independently 
of CABG and stent group is calculated as OR: 8.1 ± 95% CI: 3.9-
16.8, p: 0.0001. In addition; the odd ratio for pathologic MPS in 
determining cardiac event is calculated as OR: 1.27 ± 95% CI: 
0.24-6.5, p: 0.001 in CABG group, and as OR: 1.27, ± 95% CI: 1.1-
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1.5, p: 0.01 in stent group. Discussion: As a result, pathologic 
MPS result regardless of sub parameters (reversible and/or fix 
defect) is found to increase the risk of cardiac event in patient 
with known CAD and/or with intervention before MPS. This re-
lation is more prominent in the stent-applied group, but causes 
are more serious events in CABG group.

EP-19 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> Non 
oncology study -> Endocrinology -> Endocrinology, 
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EP-0296
The Differences in Transport Kinetics of 99m Tc-Sestamibi 
in Preoperative SPECT/CT Parathyroid Scintigraphy in 
Primary and Non-primary Hyperparathyroidism on Per-
lesion BasisQualitative Analysis
M. H. Listewnik, H. Piwowarska-Bilska, K. Safranow, K. Jasiakiewicz, 
J. Iwanowski, B. Birkenfeld; Pomeranian Medical University in 
Szczecin, Szczecin, POLAND.

Background: Dual phase, single tracer preoperative parathy-
roid scintigraphy can show three types of tracer accumulation 
- the presence of 99m Tc-Sestamibi in both phases, only in ear-
ly or late phase of the study. The appearance of the tracer in 
particular time points of the study is relative to protein trans-
porters for 99m Tc-Sestamibi. The etiology of primary hyperpara-
thyroidism (pHPT) and non-primary (secondary and tertiary) 
hyperparathyroidism (non-pHPT) is quite different but in both 
increased accumulation of the tracer can be observed. Aim: to 
analyze qualitatively the transport kinetics of 99m Tc-Sestamibi 
in preoperative SPECT/CT in pHPT and non-HPT on per-lesion 
basis and examine differences in types of tracer accumulation. 
Material and Methods: The group of 332 patients, 240(84.3%) 
females (F) and 92(27.71%) men (M) referred to preoperative 
SPECT/CT parathyroid scintigraphy were examined. There were 
242(72.89%) patients with suspicion of pHPT: 204F(84.30%) and 
38M(15.70%); 78(23.49%) patients with secondary hyperpara-
thyroidism:30F(38.46%) and 48M(61.54%); 12(3.61%) patients 
with tertiary hyperparathyroidism: 6F(50%) and 6M(50%). No 
abnormality in 99m Tc-Sestamibi SPECT/CT study was shown in 
61patiens and 5 patients with pHPT and non-PTH, respectively. 
Further analysis was done for 525 lesions, which were found 
in 280(201F, 79M) aged 11-89 years(average age 56.1 years). 
Based on tracer accumulation in early phase (EP) and delayed 
phase (DP), the following types of accumulation were identi-
fied: EP(-)/DP(+) (type I), EP(+)/DP(+) (type II), EP(+)/DP(-) (type 
III). Results: From total number of 525 lesions 300(57.14%) and 
225(42.86%) were found in pHPT and non-HPT, respectively. 
According to types of uptake type I was found in 101(58.72%) 
and 71(41.28%) lesions; type II in 161(53.49%) and 140(46.51%) 
lesions; type III 38(73.08%) and 14(26.92) lesions for pHPT and 
non-HPT, respectively. Statistically significant difference was 
found between uptake type II and III in patients with pHPT 
and non-HPT (p-value=0.008) Conclusion: The type III of tracer 

accumulation which corresponds with wash-out of 99m Tc-Ses-
tamibi in preoperative SPECT/CT parathyroid scintigraphy 
occurs significantly rarely in secondary and tertiary hyperpara-
thyroidism. This may illustrate the different origin of pHPT and 
non-pHPT. This study was supported by a grant from budget 
recources for science in the years 2010-2015 as a research proj-
ect No. N N402 463339

EP-0297
18F-Fluorocholine PET/CT in hyperparathyroidism 
exploration - A monocentric experience
P. Bonnefoy1, B. Barres2, A. Kelly2, C. Bouvet2, J. Amat2, M. 
Chanchou2, H. Otman2, N. Prevot3, C. Merlin2, F. Cachin2,4; 1CHU 
saint-Etienne/Hôpital Nord, Saint-Etienne, FRANCE, 2Centre Jean 
Perrin, Clermont-Ferrand, FRANCE, 3CHU Saint-Etienne/Hôpital 
Nord, Saint-Etienne, FRANCE, 4UMR 1240 IMoST UCA/INSERM, 
Clermont-Ferrand, FRANCE.

Purpose: Parathyroid scintigraphy is, in combination with cer-
vical ultrasound, a valuable tool in the management of hyper-
parathyroidism (HPT) before mini-invasive surgical procedure. 
A growing number of teams reported the interest of 18F-Fluo-
rocholine Positon Emission Tomography (FCH- PET) in parathy-
roid exploration. The objective of our study was to evaluate the 
contribution of PET-FCH in the assessment of HPT through our 
monocentric experience. Materials and Methods: Our observa-
tional, retrospective, uni-centric study was conducted from Jan-
uary 2017 until April 2018 including all patients who underwent 
FCH-PET examination. The indications of the examinations, the 
locations of the pathological uptakes and their histological na-
ture when known were collected. Results: Forty nine PET-FCH 
were performed in 48 patients. The mean age was 62.4 years, sex 
ratio F/H = 2.5, the average activity injected 164MBq. All patients 
had a confirmed biological hyperparathyroidism and all exam-
inations were performed in a preoperative perspective. The indi-
cations were : an ultrasound and / or MIBI scintigraphy doubtful 
or non-conclusive (43%, n = 21), persistent hyperparathyroidism 
or recurrence after previous surgery (33%, n = 16), suspicion of 
pluri-glandular disease (10%, n = 5), characterization of suspect-
ed lesion diagnosed on morphological imaging technics (6%, n 
= 3), first-line exploration of hyperparathyroidism (6%, n = 3) or 
exploration of a transplanted gland (3%, n = 1). Thirty seven pos-
itive PET-FCH revealed 41 focal pathological uptakes suggesting 
hyperfunctional parathyroid glands; the others 12 exams were 
negative. Twelve patients underwent surgery and histological 
analysis. Surveillance was decided for 10 patients following the 
result of the PET scan (5 following a negative examination, 2 
with suspicious lesions but not immediately operable, 2 with 
suspicious lesions but a willingness of the patient of first-line 
medical treatment, 1 with a positive examination but surgery 
delayed by the management of a malignant disease). Finally, 26 
patients are waiting for a therapeutic decision. Histological data 
are available in 12 patients, with a total of 13 removed lesions. 
The anatomopathological study found 10 adenomas, 2 parathy-
roid hyperplasias and a normal sample. Sensitivity and specific-
ity of PET-FCH were respectively 91.6% and 100%. Conclusion: 
18F-Fluorocholine PET is an effective test in the assessment of 
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hyperparathyroidism and preoperative assessment, especially 
when others imaging techniques are not contributory.

EP-0298
An Assessment of the Effectiveness of a new ‘TripleSPECT+’ 
Protocol in Parathyroid Adenoma Localisation, including 
consideration of Surface Rendered Processing
A. Azam, J. Fowler; Guy’s & St. Thomas’ Hospital, London, UNITED 
KINGDOM.

Background and Aim: Localisation of parathyroid adenomas 
using scintigraphy can guide surgical intervention for patients 
with hyperparathyroidism. This study aimed to compare the ef-
fectiveness of a new ‘TripleSPECT+’ parathyroid protocol to the 
‘TriplePlanar+’ protocol used previously in our department. We 
also aimed to assess any additional benefit to the new protocol 
of advanced post processing using surface rendering. Materials 
and Methods: The previous TriplePlanar+ protocol consisted of 
400MBq 99mTc-MIBI intravenously, with early planar images, de-
layed planar images at 2 hours, with possible additional clinician 
directed SPECT or SPECT-CT. This was followed by thyroid pla-
nar imaging following 80MBq pertechnetate intravenously. The 
new TripleSPECT+ protocol consisted of a thyroid SPECT study 
following 40MBq pertechnetate intravenously, immediately fol-
lowed by early 99mTc-MIBI SPECT after 900MBq 99mTc-MIBI injec-
tion. All patients then had delayed MIBI SPECT-CT at 2 hours. 
These images were then available for post processing including 
surface rendering if reporters felt this would be helpful. A retro-
spective assessment was made of reports for sequential patients 
before and after the introduction of the new TripleSPECT+ pro-
tocol. Reports were graded according to confidence of reported 
lesions into the following categories: strongly positive, weakly 
positive, indeterminate and negative, for parathyroid adenoma 
detection. Results: 60 sequential patients were evaluated: 30 
before and 30 after the introduction of the new protocol. Of the 
30 patients who underwent the TripleSPECT+ protocol, 21 had 
advanced post processing using surface rendering performed. 
Using the TriplePlanar+ protocol: (n=30, mean age: 59, 73% fe-
male), 43% were graded positive (20% strongly, 23% weakly), 
3% were indeterminate and 53% were negative. Using the new 
TripleSPECT+ protocol: (n=30, mean age: 58, 83% female), 57% 
were graded positive (47% strongly, 10% weakly), 7% indetermi-
nate and 37% as negative. With consideration of surface render-
ing these results would have been (n=21): 86% graded positive 
(67% strongly, 19% weakly), 0% indeterminate and 14% nega-
tive. Conclusion: In this small pilot study without the benefit 
of histopathological correlation, the new TripleSPECT+ protocol 
appears considerably more successful at localising lesions than 
the TriplePlanar+ protocol particularly when surface rendered 
images are also considered.

EP-0299
Diagnostic Performance of Radiolabelled Choline PET/
CT in Detecting Hyperfunctioning Parathyroid Glands 
in Patients with Primary Hyperparathyroidism: A Meta-
analysis from the PET and Thyroid Working Groups of the 
Swiss Society of Nuclear Medicine.

G. Treglia1,2,3, K. Strobel4, P. A. Kaufmann5, L. Giovanella1, J. O. 
Prior2; 1Department of Nuclear Medicine and PET/CT Center, Ente 
Ospedaliero Cantonale, Bellinzona, SWITZERLAND, 2Department 
of Nuclear Medicine and Molecular Imaging, Lausanne University 
Hospital, Lausanne, SWITZERLAND, 3Health Technology 
Assessment Unit, Ente Ospedaliero Cantonale, Bellinzona, 
SWITZERLAND, 4Department of Radiology and Nuclear Medicine, 
Luzerner Kantonsspital, Lucerne, SWITZERLAND, 5Department 
of Nuclear Medicine, University Hospital Zurich, Zurich, 
SWITZERLAND.

Purpose: Primary hyperparathyroidism (PHPT) is a common en-
docrine disorder usually due to hyperfunctioning parathyroid 
glands (HP). Surgical removal of HP is the main treatment in 
PHPT, particularly in symptomatic patients. The correct detec-
tion and localization of HP is challenging and crucial as it may 
guide surgical treatment in patients with PHPT. To date, differ-
ent imaging methods have been used to detect and localize HP 
in patients with PHPT and there are increasing literature data 
about the role of radiolabelled choline PET/CT in this setting, in 
particular when conventional imaging (ultrasound or 99mTc-MIBI 
scintigraphy) is negative or inconclusive. Therefore, we aimed 
to perform a meta-analysis about the diagnostic performance 
of radiolabelled choline PET/CT in detecting HP in patients 
with PHPT to provide more evidence-based data in this set-
ting. Methods: A comprehensive computer literature search of 
studies published through April 2018 in PubMed and Cochrane 
library databases regarding the diagnostic performance of ra-
diolabelled choline PET/CT in patients with PHPT was carried 
out. The following search algorithm was used: A) “choline” or “flu-
orocholine” or “F-choline” or “C-choline” or “FCH” or “CH” or “FECH” 
or “FMCH” and B) “PET” or “positron emission tomography” and 
C) “parathyroid” or “hyperparathyroidism”. Pooled detection rate, 
sensitivity and positive predictive value (PPV) of radiolabelled 
choline PET/CT in detecting HP in patients with PHPT were 
calculated, on a per-patient and on a per-lesion based analy-
sis. Statistical analyses were performed using StatsDirect soft-
ware (Altrincham, UK). Results: Thirteen studies on the use of 
radiolabelled choline PET/CT in 486 patients with PHPT were 
included in the pooled analysis. The meta-analysis provided the 
following results on a per-patient based analysis: detection rate 
was 92% [95% confidence interval (95%CI): 89-95%], sensitivity 
95% (95%CI: 92-97%), PPV 97% (95%CI 95-98%). On a per-lesion 
based analysis pooled sensitivity and PPV were 92% (95%CI: 
88-96), and 92% (95%CI 89-95%), respectively. No significant 
heterogeneity among the selected studies was found. Conclu-
sions: Radiolabelled choline PET/CT demonstrated an excellent 
diagnostic performance in detecting HP in patients with PHPT 
with negative or inconclusive conventional imaging. Large mul-
ticenter studies and cost-effectiveness analyses are needed to 
strengthen the role of this imaging method in this setting.

EP-0300
Pet/ct With 18F-fluorocholine May Detect Parathyroid 
Adenomas Also In Preclinical Or Subclinical Stage 
I. Bossert1, L. Mansi2, M. Hodolic3,4,5, S. Chytiris6, L. Croce6, L. 
Chiovato6, G. Mariani7, G. Trifirò1; 1Unit of Nuclear Medicine, 
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Istituti Clinici Scientifici Maugeri SpA SB IRCCS, Pavia, ITALY, 2Inter-
Universitary Research Center for Sustainable Development (CIRPS), 
Napoli-Roma, ITALY, 3Nuclear Medicine Research Department, 
Iason, Graz, AUSTRIA, 4Nuclear Medicine Department, Faculty 
of Medicine and Dentistry, Palacký University, Olomouc, CZECH 
REPUBLIC, 5Nuclear Medicine Department, Policlinico S. Orsola 
Malpighi, University of Bologna, Bologna, AUSTRIA, 6Unit of Internal 
Medicine and Endocrinology, Istituti Clinici Scientifici Maugeri SpA 
SB IRCCS, and University of Pavia, Pavia, ITALY, 7Regional Center of 
Nuclear Medicine, University of Pisa, Pisa, ITALY.

Aim: The majority of patients with primary hyperparathyroid-
ism are diagnosed in a preclinical or subclinical stage. Identifi-
cation of pathologic parathyroid glands in primary hyperpara-
thyroidism, traditionally based on neck ultrasound (US) and/or 
99mTc-Sestamibi scintigraphy, can be very challenging. PET/CT 
with 18F-Fluorocholine (18F-FCH) might improve detection of 
pathologic parathyroid glands, thanks to its better spatial res-
olution and lesion-to-noise ratio. We aimed to compare the 
diagnostic performance of 18F-FCH with that of dual-phase 
dual-isotope parathyroid scintigraphy and neck US. Methods: 
Thirty-four consecutive patients with primary hyperparathy-
roidism were prospectively enrolled. All patients underwent 
high-resolution US, dual-phase dual-isotope 99mTc-Pertech-
netate/99mTc-Sestamibi scintigraphy (MIBI), and 18F-FCH. 
Thirteen patients out of 34 had a subclinical (normocalcemic) 
hyperparathyroidism; 3 patients had inappropriately normal se-
rum PTH levels with concomitant hypercalcemia. Results: In the 
whole patients’ group, mean values were respectively 0,63mL 
(range 0,1-1,8 mL) for parathyroid US volume, 174,2 pg/mL (66,6 
- 615,7pg/mL) for PTH levels and 10,5 mg/dL (9,2 - 12,2 mg/dL) 
for calcium levels; in the sub-group with sub-clinical hyperpara-
thyroidism mean values were respectively 0,46mL (0,1-1,8 mL) 
for US volume, 151,9 pg/mL (80,0 - 249 pg/mL) for PTH levels 
and 10,0 mg/dL (9,2 - 10,7 mg/dL) for calcium levels, while in 
the group with inappropriately normal serum PTH mean para-
thyroid volume was 1 mL, mean PTH levels 70 pg/mL, mean cal-
cium levels 10,63 mg/dL. The detection rates in the whole group 
were 68% for neck US, 71% for 18F-FCH PET/CT, and 15% for 
MIBI. No-one of the normocalcemic hyperparathyroid patients 
have been identified by MIBI, while US and 18F-FCH achieved 
61% and 71%, respectively. Patients with inappropriately normal 
serum PTH levels showed no significant differences from the 
whole group results (MIBI was positive in 2 patients, 18F-FCH in 
3 and US in 2; among 2 hystopathological confirmation, one of 
them was MIBI negative). In 6 out of the 13 patients with sub-
clinical hyperparathyroidism a final diagnosis was achieved by 
cytological examination and/or surgery: 4 were FCH positive, 
1 FCH PET/CT was erroneously interpreted as negative (in-
tra-thymic parathyroid adenoma) and 1 had a doubtful result 
(poor target-to-background ratio). Conclusions: 18F-FCH PET/
CT showed a great utility in pre-surgical evaluation of parathy-
roid glands in hyperparathyroid patients, even if the parathyroid 
volume is small. 18F-FCH appears particularly useful in the sub-
group of patients with sub-clinical hyperparathyroidism, among 
which the 99mTc-Sestamibi scintigraphy showed a poor sensi-
tivity.

EP-0301
Physiologic uptake of stellate or upper thoracic ganglia on 
68Ga-DOTATOC PET/CT
S. Kim, M. Yun; severance hospital, seoul, KOREA, REPUBLIC OF.

Purpose: In 68Ga-1,4,7,10-tetraazacyclododecane-N,N´,N´´,N´´´- 
tetraacetic acid-D-Phe1-Tyr3-octreotide (DOTATOC) positron 
emission tomography/computed tomography (PET/CT), small 
foci of increased 68Ga-DOTATOC uptake are easily found in the 
paravertebral cervicothoracic junction which correspond to 
the location of the bilateral stellate or upper thoracic ganglia. 
This retrospective study aimed to evaluate physiologic uptake 
in the cervicothoracic junction on 68Ga-DOTATOC PET/CT. Sub-
jects & Methods: Eighty-two patients (49 men, 33 women) 
who underwent 68Ga-DOTATOC PET/CT for the evaluation of 
neuroendocrine tumors (n = 75) and osteomalacia (n = 7) were 
included. The maximum standardized uptake value (SUVmax) 
of the bilateral cervicothoracic junction and SUVmean of aor-
tic arch were obtained. SUVmax of the bilateral cervicothoracic 
junction to blood pool ratio (CBR) was compared according to 
the laterality, age, and sex. Results: In all 82 patients (median 
age, 54 years; range 21-86), 68Ga-DOTATOC uptake was noted in 
the bilateral sides of the cervicothoracic junction, paravertebral 
area between the 1st to 2nd ribs anterior to the ribs. Two focal 
68Ga-DOTATOC uptakes were seen in 78 patients and three focal 
68Ga-DOTATOC uptakes were seen in 4 patients. Of 78 patients 
who showing two focal 68Ga-DOTATOC uptakes, 68Ga-DOTATOC 
uptake was seen in the same level of ribs in 67, and different 
levels of ribs in the 11 patients. Of 67 patients, 68Ga-DOTATOC 
uptake was seen close to the bilateral 2nd ribs in 49 patients, and 
near the bilateral 1st ribs in 18 patients. Mean CBR was 2.85 ± 
1.16 (range 1.08 - 7.87). CBR was 2.80 ± 1.07 (range 1.05 - 6.20) 
for the right and 2.90 ± 1.39 (range 1.02 - 10.88) for the left one 
without significant difference (p = 0.257). There was a moderate, 
negative correlation between the age of the patients and CBR 
(r = - 0.411, p < 0.001). CBR was 3.07 ± 1.24 (range 1.34 - 7.87) 
for male and 2.53 ± 0.95 (range 1.08 - 5.69) for female show-
ing borderline of significant difference (p = 0.073). Conclusion: 
There is physiologic uptake in the paravertebral cervicothoracic 
junction which corresponds to the locations of the stellate or 
upper thoracic ganglia on 68Ga-DOTATOC PET/CT. Imaging of 
the sympathetic ganglia by 68Ga-DOTATOC PET/CT may open a 
new window to study the relationship between somatostatin 
receptor expression of the ganglia and sympathetic nervous 
system related disorders.

EP-0302
Added Value of Companion Targeted Ultrasound to 
Parathyroid Scintigraphy: Correlation with Pathologic 
Findings
C. Tan, Y. Khor; Singapore General Hospital, Singapore, SINGAPORE.

Introduction: With the advent of minimally invasive surgery for 
hyperfunctioning parathyroid tissue, pre-operative localisation 
has become increasingly crucial in the surgical workup. Estab-
lished modalities include Tc-99m sestamibi scintigraphy (PT 
scintigraphy), ultrasound (US), and multiphasic computed to-
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mography, all with varying utility and limitations. Planar PT scin-
tigraphy, as a functional imaging modality and ability to screen a 
large field of view, is however, limited in spatial resolution with-
out the routine use of SPECT-CT. We investigated the value of 
companion US, as a readily available technique without added 
ionising radiation, performed alongside PT scintigraphy, in im-
proving the overall diagnostic sensitivity. Subject & Methods: 
Planar PT scintigraphy was performed and interpreted as per 
established guidelines. The usage of subtraction imaging with 
Tc-99m pertechnetate, SPECT-CT, or delayed imaging was at the 
discretion of the attending nuclear physician. Targeted US was 
performed by nuclear physicians or accredited residents prior 
to scintigraphy, with re-look ultrasound performed as indicated 
after initial planar scintigraphy to correlate with latter findings. 
A retrospective review of cases over a 4 year period was per-
formed, in conjunction with known surgical and histopatho-
logical findings. Results: A total of 390 cases were reviewed. PT 
scintigraphy and companion US were performed in all cases. 
Subtraction imaging was performed in 130 (33.3%), and SPECT/
CT in 58 (14.9%), the remaining relying on delayed scintigraphy. 
Of the cases reviewed, 255 (65.4%) were deemed positive by 
the interpreting nuclear physician, 133 (34.1%) negative, and 
2 (0.5%) were equivocal. The breakdown of the key modalities 
for diagnosis is as follows: Scintigraphy positive, US positive; 213 
(54.6%) Scintigraphy positive, US negative; 20 (5.1%) Scintigra-
phy negative, US positive 17 (4.4%) SPECT positive, US negative; 
5 (1.3%) The remainder were negative on both modalities. No-
tably, 4.4% of cases were negative on scintigraphy but suspi-
cious for hyperfunctioning parathyroid tissue on US. Of these 
cases, 5 went to surgery and 4 (80%) were concordant. A total 
of 150 patients underwent surgery with documented histologi-
cal findings. Overall sensitivity of the combined PT scintigraphy/
US technique was 82.6% with positive predictive value (PPV) of 
96.8%. Taking into account scan negative patients who did not 
go to surgery, specificity was 97.0% with a negative predictive 
value of 82.9%. Conclusion: A combined PT scintigraphy with 
targeted US approach to identifying hyperfunctioning parathy-
roid tissue leads to a high PPV of 97%. The addition of targeted 
US can help to localise an additional 4% of lesions without re-
quiring ionising radiation.

EP-0303
Pitfalls of using 18F-choline as a second line imaging in 
patients with primary hyperparathyroidism and negative 
conventional imaging localisation in a multiglandular 
disease patient subgroup
A. Cuderman1, S. Rep1, K. Zaletel1, M. Hočevar2, M. Jensterle Sever1, 
T. Kocjan1, L. Ležaic1; 1University medical centre Ljubljana, Ljubljana, 
SLOVENIA, 2Oncology institute Ljubljana, Ljubljana, SLOVENIA.

Introduction: Primary hyperparathyroidism (PHPT) is a com-
mon endocrine disorder, characterised by parathormone (PTH) 
overproduction caused in 80-85% by a single parathyroid ade-
noma and in 10-15% by multiglandular disease (MGD): parathy-
roid hyperplasia or dual adenoma. Preoperative localisation is 
performed by nuclear medicine imaging methods in order to 
enable minimally invasive parathyroidectomy (MIP) in patients 

with a single hyperfunctioning gland (SHG). MGD or negative 
imaging result in classical bilateral neck exploration. Both an-
atomical and functional imaging methods have a suboptimal 
sensitivity for detecting MGD leading to misdiagnosis and put-
ting patients treated with MIP at risk for later recurrences. Ob-
jectives: Evaluation of diagnostic value of 18F-choline PET/CT 
as a second line imaging in patients with negative conventional 
imaging. To demonstrate a potential pitfall of MGD patients be-
ing falsely classified as SHG (and as such predisposed for MIP) 
only patients with MGD were included in the analysis. Meth-
ods: 104 patients prospectively enrolled in a comparison study 
were imaged preoperatively with conventional parathyroid 
scintigraphic methods (99mTc-sestaMIBI SPECT/CT, 99mTc-ses-
taMIBI/pertechnetate subtraction imaging and 99mTc-sestaMI-
BI dual-phase imaging) and 18F-choline PET/CT. Only patients 
with MGD were included in this analysis. Imaging results were 
compared against histology and postoperative Ca2+ and iPTH 
to calculate sensitivity and specificity for 18F-choline PET/CT 
and conventional methods combined. Results: Fifteen pa-
tients with histologically confirmed MGD (14% of the total study 
group) were included: 5 patients with dual adenoma and 10 
patients with 33 hyperplastic glands. Per-lesion sensitivity of 
PET/CT was significantly higher (88%) than sensitivity of con-
ventional imaging combined (44%), with specificity being 100% 
for all imaging methods. Per-patient analysis showed that 2/15 
patients were negative on conventional imaging and would 
benefit with second line 18F-choline PET/CT which correctly 
established MGD. 7/15 patients were falsely classified as SHG 
on conventional imaging while 18F-choline PET/CT correctly 
classified them as MGD. In 1/15 patient both imaging methods 
localised only SHG. In 2/15 patients all glands were correctly lo-
calised by conventional and PET imaging. Remaining 3/15 pa-
tient were correctly classified as MGD with both methods, con-
ventional imaging localising less glands than 18F-choline PET/
CT. Conclusion: As demonstrated in a group of patients with 
MGD, choosing 18F-choline PET/CT as a second line imaging 
when conventional imaging is negative does improve sensitivi-
ty on a per-lesion basis, but can often falsely localize only a SHG 
(47% of patients in our study group) predisposing patients for 
MIP which can in case of sufficient intraoperative PTH reduction 
lead to PHPT persistence.

EP-0304
Minimally invasive parathyroidectomy in primary 
hyperparathyroidism: Value of preoperative localization
I. Blanco Saiz1, L. Paruta Araez1, M. J. Ribelles Segura1, E. Goñi 
Gironés1, P. Salvador Egea2, P. Caballero García3, M. Díaz Tobarra2, 
B. Alvarez Galván3, A. Camarero Salazar1, M. E. Martínez Lozano1; 
1Complejo Hospitalario de Navarra, Nuclear Medicine Dpt., 
Pamplona, SPAIN, 2Complejo Hospitalario de Navarra, Endocrine 
Surgery Unit., Pamplona, SPAIN, 3Complejo Hospitalario de 
Navarra, Radiology Dpt., Pamplona, SPAIN.

Purpose: To evaluate the concordance of functional (FT) and 
morphological (MT) imaging techniques in the preoperative 
location in primary hyperparathyroidism (PHPT), to justify min-
imally invasive surgery (MI) and to analyze differences depend-
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ing on the location of the hyperfunctioning glands. Subjects 
& Methods: We retrospectively studied 64 patients, 50 (78.1%) 
women, mean age 63 years (95% CI 59-66), with PHPT screened 
with 99mTc-MIBI scintigraphy, and subsequently operated from 
July 2016 to December 2017. Planar scintigraphy was acquired 
(15 min and 3 hours post administration of 740 MBq 99mTc-MIBI) 
and SPECT-CT after early imaging, as well as cervical ultrasound. 
Additionally, PET with 11C-Methionine, CT and/or 99mTc thyroid 
scintygraphy when they were not conclusive. The pathological 
confirmation of the parathyroid lesion and the normalization of 
the calcemia indicated the success of the intervention. Results: 
99mTc-MIBI was positive in 58 patients (90.6%); four more in 
PET, reaching a preoperative localization with FT in 62 patients 
(96.9%). The ultrasound localized the lesion in 58 (90.6%), two 
more with CT, achieving localization with MT in 60 (93.7%). In 
the intervention, hyperfunctioning gland-s were successfully re-
moved in 60 patients (93.7%), 47 (78.3%) in perithyroid location, 
13 (21.7%) in extrathyroid location, having noted concordance 
of MT and FT in 43 (91.5%) and 11 (84.6%) respectively. One was 
hyperplasia, the other adenomas. Considering the four not lo-
cated intraoperatively, two were ectopic (MIBI, US, CT concor-
dant) and two were false positives of MIBI by thyroid adenomas. 
The initial approach was MI in 47 patients (73.4%), extended in 
the same procedure to cervicotomy in 5: just one due to discor-
dance in the preoperative location, the rest due to technical dif-
ficulties (two intrathyroid location of the adenoma, one due to 
the large size of the adenoma, and another one due to an error 
in the intraoperative pathological analysis). Initial cervicotomy 
was performed in 17 patients (26.6%), due to coexistence of thy-
roid pathology in 12 cases, double adenoma in 2, reoperation in 
3. In 41/42 (97.6%) MI surgical procedures the lesion was suc-
cessfully excised (6 in extrathyroid location, 35 perithyroid loca-
tion), in the 5 extended MI (2 extrathyroid, 3 perithyroid) and in 
14/17 (82.3%) cervicotomies (5 extrathyroid, 9 perithyroid). Con-
clusion: The correct preoperative location allows a minimally in-
vasive approach in most PHPT, regardless of the perithyroid or 
extrathyroid location of the lesion. A multidisciplinary approach 
to the entire procedure is necessary.

EP-0305
Comparison of Diagnostic Sensitivity and Quantitative 
Indexes between 18F-Fluorocholine PET/CT and 99mTc-MIBI 
SPECT/CT in Primary Hyperparathyroidism: A Pilot Study
J. Kim, H. Kim, J. Paeng, K. Kang; Seoul National University Hospital, 
Seoul, KOREA, REPUBLIC OF.

Purpose: 99mTc-MIBI has been used for parathyroid imaging. Re-
cently, 18F-fluorocholine (FCH) PET has been reported effective 
for parathyroid imaging. In this study, we compared visual and 
quantitative indexes between 99mTc -MIBI SPECT/CT and 18F-FCH 
PET/CT. Subjects & Methods: Eight patients with hyperpara-
thyroidism were prospectively enrolled and underwent SPECT/
CT and PET/CT before operation. Each location of parathyroid 
was visually graded on both images. For positive lesions, tar-
get-to-normal ratio (TNR) and metabolic tumor volume (MTV) 
with reference to mean count of the lungs were analyzed. In-
ter-observer agreement of visual grading was assessed, and 

quantitative indexes were evaluated in terms of correlation with 
anatomical factors and functional status of patients. Results: 
Among 8 patients, 5 lesions were diagnosed with parathyroid 
adenoma, and 10 lesions, with hyperplasia. Both SPECT/CT 
and PET/CT showed excellent inter-observer agreement (kap-
pa>0.7). PET/CT exhibited a higher sensitivity than SPECT/CT, 
without statistical significance (93% vs. 73%, P = 0.250). MTV 
was smaller on PET/CT (3.45 ± 2.00 mL vs. 5.60 ± 3.50 mL, P = 
0.01), whereas TNR exhibited no significant difference (6.45 ± 
3.10 vs. 6.46 ± 2.50, P = 0.955). MTV on PET/CT was correlated 
with pathologic volume (r = 0.994, P < 0.001) whereas MTV 
on SPECT/CT was correlated with preoperative PTH level (r = 
0.715, P = 0.046). Conclusion: 18F-FCH PET/CT has a high diag-
nostic sensitivity for hyperfunctioning parathyroid glands and 
close correlation with anatomical volume of lesions, whereas 
99mTc-MIBI SPECT/CT is well correlated with functional status. 
Further study is warranted regarding diagnostic performance 
and functional significance of 18F-FCH PET/CT.

EP-0306
Quantitative multiple-phase scintigraphy for 
the optimization of the gamma probe-guided 
parathyroidectomy using a separate-day protocol
V. Dedek1,2, M. Kolacek1, M. Havel1, M. Formanek3; 1Clinic of 
Nuclear medicine, University hospital, Ostrava-Poruba, CZECH 
REPUBLIC, 2Faculty of medicine, University of Ostrava, Ostrava, 
CZECH REPUBLIC, 3Otorhinolaryngology clinic, University hospital, 
Ostrava-Poruba, CZECH REPUBLIC.

Introduction: solitary adenoma is the most common cause of 
primary hyperparathyroidism (PHPT) and minimally invasive ra-
dioguided surgery (MIRS) is up-to-date curative approach. The 
conventional dual-phase 99mTc-sestamibi (MIBI) scintigraphy is 
based on the different thyroid-parathyroid washout and MIRS 
is generally the most successful within a recommended nar-
row time window 2-3 h after preoperative MIBI administration. 
However, parathyroid adenoma and thyroid gland tracer uptake 
and washout may vary from patient to patient and these factors 
may have an effect on MIRS success rate.Aim: assessment of an 
additional value for determining patient specific time period 
between preoperative MIBI administration and gamma probe 
guided surgery based on multi-phase scintigraphy.Materials 
and Methods: the diagnosis of PHPT was confirmed by repeat-
ed parathyroid SPECT/CT examinations at 10, 90, 150 and 210 
min after MIBI administration in 34 adult patients (9 men, 25 
women). Gamma camera was calibrated so quantitative mea-
surements of SUV (standardized uptake value) were possible. 
SUV values   (average - SUVavg and maximum - SUVmax) were 
obtained by modified iterative reconstruction OSCGM (Ordered 
Subset Conjugate Gradient Minimization). We compared the 
SUV values   in the volumes of interest over parathyroid adenoma 
(SUVadenoma) and contralateral thyroid lobe (SUVthyroid). The 
ratios between SUVadenoma and SUVthyroid resulted in activity 
washout curves. Based on differences in this washout we rec-
ommended patient specific time interval from MIBI administra-
tion to MIRS. On the day of surgery time of MIBI administration, 
beginning and surgery duration, parathyroid adenoma-thyroid 
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differences in counts per second in vivo and in vitro together 
with histological findings were recorded. Results: eutopic para-
thyroid adenoma was found in 23/34 cases, 11/34 were localized 
ectopically (5 in paraesophageal region and 6 located distally to 
lower thyroid pole). Early parathyroid washout was observed in 
10/34 cases. Up to now 12 of 34 patients with PHPT underwent 
MIRS with recommended optimal time to surgery (MIBI-MIRS) 
from 30 to 180 min. MIRS was successful (histopathologically 
confirmed) in all 12 cases with surgery duration between 20-50 
min (avg. 31 min). Conclusion: multi-phase SPECT/CT scintig-
raphy provides valuable SUV information for individualized ap-
proach to more efficient and faster surgery: maximizing contrast 
between background and parathyroid adenoma, shortening 
surgery duration, reducing radiation burden to surgeons and 
staff. We consider this method the most beneficial for patients 
with ectopically localized parathyroid adenomas and for those 
with early washout.

EP-0307
Is the second Octreotide SPECT/CT needed?
O. Kotbi1, R. Klein1, D. Nadouri1, W. Zeng1, A. Miglietta2; 1The Ottawa 
Hospital, Kanata, ON, CANADA, 2The Ottawa Hospital, Ottawa, ON, 
CANADA.

Introduction: In most centres, an Octreotide scan with SPECT/
CT is routinely performed at 4 and 24 hours following admin-
istration of 111In-pentetreotide. It is unclear if both images are 
needed and which imaging time point is superior. No studies 
have been done to compare the octreotide uptake at the dif-
ferent time points. In this study we quantitatively assessed oc-
treotide uptake by measuring SUV on both early (4 hours) and 
delayed (24 hours) images. Materials and methods: We retro-
spectively reviewed 54 octreotide studies (2 scans each) from 49 
patients (age: 63.0±13.1, F:M=29:20) with positive lesions over 4 
years. Both early and delayed images were acquired on a Sym-
bia-T SPECT-CT scanner (Siemens Medical Solutions, USA), and 
consisted of a static planar scan followed by SPECT/CT. Images 
from SPECT/CT were reconstructed using attenuation, scatter, 
and resolution recovery correction and quantified in Standard 
Uptake Value (SUV) units (HERMES HybridRecon). Maximum SUV 
(SUVmax) and peak SUV (SUVpeak) were measured for each lesion 
at each timepoint. In addition, the ratio of tumor to background 
(normal liver parenchyma) activity was assessed. Values were re-
ported as Median ± IQR. Results: Of the 54 scans in the study, 75 
lesions were assessed. The median SUVmax was similar between 
the early and delayed images (12.3 ± 18.4 versus 14.4 ± 20.7, p = 
0.9). The uptake in the liver was also similar (3.5±1.4 vs. 3.3±1.8, 
p=0.4). There was no significant difference in the ratio of tumor/
liver between the early and delayed time points (3.5 ± 3.9 vs. 
3.6 ± 4.9, p=0.7). Similar results were obtained with SUVpeak, with 
the similar ratio of tumor/liver uptake between the early and 
delayed time points (3.5 ± 3.7 vs. 3.5 ± 4.6, p=0.5). SUVpeak was 
10.1 ± 17.3 on the early and 13.4 ± 18.8 on the delayed images 
(p=0.9), respectively. Conclusion: Although based on SNMMI 
procedure guidelines, octreotide imaging is to be acquired at 24 
hours with imaging on 4 or 48 hours being optional, our study 
indicated that the target to background ratio is comparable 

between the 4 hour and 24 hour images. Considering the less 
bowel activity on the early images, the routine acquisition at 4 
hours is considered superior for abdominal tumors. The current 
study supports the single time-point octreotide imaging to re-
duce resource utilization, increasing patient’s convenience and 
reducing radiation exposure from additional CT.
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EP-0308
Value of SPECT-CT in parathyroid scintigraphy associated 
to per-operative PTH
K. Limam1, I. Imene2, M. Imene1, S. Bennour1, A. Mhiri1; 1Salah 
Azaiez Institut, Tunis, TUNISIA, 2Salah Azaiez Institut, Tunis, TUNISIA.

Purpose: To show the value of associating Single-photon Emis-
sion computed tomography (SPECT-CT) images in parathyroid 
scintigraphy to per operative PTH in detecting and preventing 
failure of the surgical procedure. Subjects and Materials: We 
conducted a retrospective study in 44 patients that went into 
parathyroidectomy intervention and to whom a parathyroid 
scintigraphy including the SPECT-CT protocol was performed. 
The pre and per-operative PTH was measured (Ten minutes after 
the gland resection) to all patients. We confronted the decrease 
of per-operative PTH value to the results of SPECT-CT parathy-
roid scintigraphy. Results: A single parathyroid adenoma was 
seen in 43 patients versus a double adenoma in one patient. 
Pre-operative PTH was high in all patients with an average value 
of 403,46 pg/ml and a median value of 246 pg/ml. The average 
value of per-operative PTH was about 95,95pg/ml with a medi-
an of about 75pg/ml. The decrease of PTH was estimated to 50% 
in 42 patients. The average value of PTH decreasing was about 
68,76%. Discussion and conclusion: Per-operative PTH is the 
gold standard in parathyroid adenoma surgery. It confirms the 
success of the ablation when the decreasing rate is estimated to 
50% of the initial value in 97% of cases. In our study the results 
of the SPECT-CT were well correlated to the decreasing of the 
per-operative PTH in 42 patients. A double parathyroid adeno-
ma (seen in SPECT-CT) was the reason of a persistent high level 
of per-operative PTH because of the non-excision of the second 
adenoma based on normal macroscopic morphology during 
the surgical procedure. A late decreasing rate of per-operative 
PTH was noticed in the other patient because of kidney failure.

EP-0309
Radioguided parathyroidectomy: Initial experience 
using Tc-99m pertechnetate/ Tc-99m Tetrofosmin for the 
diagnostic scan and Tc-99m sestamibi for radioguided 
parathyroidectomy in a tertiary hospital in sub Saharan 
Africa.
S. N. Gitau, K. Makhdomi, M. Omar, S. Patel; Aga Khan University 
Hospital, Nairobi, Nairobi, KENYA.
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Purpose: To highlight the use of Tc-pertechnetate/ Tc-99m Te-
trofosmin in parathyroid imaging and role of Tc-99m sestamibi 
for radioguided parathyroidectomy in management of patients 
with hyperparathyroidism. Materials and methods: 62 pa-
tients with hyperparathyroidism who had parathyroid imaging 
using Tc-99m pertechnetate/ Tc-99m Tetrofosmin between Jan-
uary 2016 to December 2017 at Aga Khan University Hospital, 
Nairobi. A subset of patients in whom a parathyroid adenoma 
was identified had radioguided parathyroidectomy using Tc-
99m sestamibi. Results: Parathyroid adenomas were identified 
in 23/62 (37%) of patients using Tc-99m pertechnetate/Tc-99m 
Tetrofosmin dual tracer/subtraction study. 11/23 of the patients 
had radioguided parathyroidectomy using Tc-99m sestamibi 
with an ancillary preoperative 2 hour delayed image performed. 
On the delayed sestamibi image, all the adenomas localized on 
the dual tracer study were redemonstrated. An additional ade-
noma was identified in one of the patients. All the parathyroid 
adenomas localizable on the sestamibi scan were successfully 
removed under gamma probe guidance with minimal invasion 
and reduced operating time. Success of surgery was confirmed 
by drop in the 24 hours serum calcium and parathyroid hor-
mone levels and on histology of the specimens. Conclusion: 
Tc-pertechnetate/ Tc-99m Tetrofosmin is a feasible alternative 
where sestamibi is unavailable. Patients with Tc-99m sestamibi 
localizable parathyroid adenoma can have successful radiogu-
ided parathyroidectomy with minimally invasive surgery and 
reduced operating time.

EP-0310
Added Value of 4 Scoring System MIBI Parathyroid 
Scintigraphy in Renal Hyperparathyroidism
E. Elkholy1,2, H. Fathy1; 1Nuclear Medicine Departement, National 
cancer Institute Egypt (NCI), Cairo, EGYPT, 2Childern Cancer 
Hospital Egypt CCHE, Cairo, EGYPT.

Aim: to assess if 4 scoring system MIBI parathyroid scan can pre-
dict early tertiary transformation and possible management al-
teration in secondary renal hyperparathyroidism. Materials and 
methods: this study include 50 patients (male: female ratio 1:1, 
mean age: 52.1±11.9) with CRF and on dialysis in whom triple 
phase MIBI parathyroid scan were assessed using visual 4 scor-
ing system. Every individual focal uptake were evaluated in re-
lation to background with scores using the following character-
istics (No uptake = 0, mild = 1, moderate = 2, marked = 3). This 
was correlated with clinical and laboratory data. Results: Using 
this new scale, Patients were classified as group with low uptake 
(score 0 and 1) including 23 patients and other 27 patients in 
group with high uptake (score 2 and 3), 18 patients elicit score 
3 (marked uptake) in one or more glands predicting tertiary 
transformation. 27 patients showed 4 gland hyperplasia, 20 with 
2 glands and 3 patients presented with 3 glands hyperplasia. 
Presence of generalized persistent bony pain and features of 
high bone turn over on whole body MIBI scan were significantly 
higher in patients with high uptake (92.5%) compared to 17.4% 
for low uptake group (P<0.001). In relation to laboratory tests, 
Serum parathormon level & Alkaline phosphatase were signifi-
cantly elevated (683 ± 254 and 571 ±146 respectively) in high 

uptake group compared to (170 ± 105 and 134 ± 23 respective-
ly) for patients with low uptake (P<0.001). A total 147 focal spots 
were detected. 90 reported as score 1 (mild uptake), 37 score 
2 and 20 with markedly increased uptake (score 3), while no 
uptake was detected in 53 predicted site of parathyroid glands 
(score 0). This individual lesion analysis can help in modulation 
of treatment approach; as patients with low uptake can benefit 
from medical treatment, limited disease to 1 or 2 glands, may be 
subjected for limited surgical resection and preservation of the 
gland with least uptake to avoid recurrent hyperparathyroidism. 
Conclusion: Using the 4 score system MIBI parathyroid scintig-
raphy can be useful in guiding different therapeutic approaches 
for renal hyperparathyroidism. Key words: MIBI scintigraphy, 
scoring system, renal, secondary hyperparathyroidism.

EP-0311
18F-Choline PET/CT for preoperative localization of 
hyperfunctioning parathyroid adenoma
M. Zuffante1, M. Cucca1, L. Pavanello1, D. Grigolato1, L. Locantore1, 
E. Biggi1, F. Padovano1, P. Brazzarola2, F. Sciume1, M. Ferdeghini1; 
1Azienda Ospedaliera Universitaria Integrata di Verona, Verona, 
ITALY, 2Endocrine Surgery Unit AOUI di Verona, Verona, ITALY.

Purpose: To evaluate the usefulness of 18F-fluorocholine PET/
CT for the preoperative localization of hyperfunctioning para-
thyroid tissue. 18F-Fluorocholine, as a phospholipid analogue, is 
integrated into newly synthesized membranes of proliferating 
cells and its uptake is increased by upregulation of choline ki-
nase. In parathyroid adenomata, increased phospholipid-de-
pendent choline kinase has been shown to be related to PTH 
secretion. What kind of imaging can be suggested in the preop-
erative setting of patients with hyperparathyroidism but nega-
tive finding at conventional imaging? Methods: We examined a 
pilot group of 18 patients (15 women, 3 men; age range 41- 84 
years) with biochemically proven hyperparathyroidism and in-
conclusive or unsatisfactory results at conventional radiological 
imaging modalities (ultrasonography, CT or MR of the neck) and 
nuclear medicine (scintigraphy with 99mTc-sestaMIBI). In each of 
them 2.5 MBq/Kg of 18F-fluorocholine was injected. All patients 
were submitted to two PET/CT scans of the neck and upper me-
diastinum, respectively at 5 and 60 min after injection (low-dose 
CT imaging: 70 mAs, 120 kV; 2 bed positions in high resolution, 6 
min per bed position, Philips GEMINI Big Bore). It was performed 
a qualitative analysis and a semiquantitative assessment calcu-
lating the standardized uptake value maximum (SUV max) with 
a spherical ROI drawn on region of uptake. Reading sessions 
were performed separately by two experienced observers. On 
review and comparison of the results, disparities were resolved 
by consensus. Results: In this study, preliminary results are very 
promising, showing a high lesion to background ratio, also for 
sub-centimetric nodules, in most patients. Particularly, in 11/18 
patients, 18F-fluorocholine PET/CT has a clearly positive result. 
In 7/18 patients our examination was not definitive. All lesions 
were visible at both imaging times (performed 5 and 60 min af-
ter injection) and no significant difference between SUV calcu-
lated in early and late images were found. Conclusions: This pi-
lot study suggested that 18F-fluorocholine PET/CT is an accurate, 
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efficient imaging modality to detect and localize hyperfunction-
ing parathyroid tissue in most of our patients (60%) where the 
diagnostic performance of conventional radiology and nuclear 
medicine imaging methods could not carry out more certainty. 
This imaging modality enables surgeons to carry out targeted 
minimal invasive surgery, minimizing associated risks, morbidity 
and cost. Furthermore, SUV analysis shows irrelevant changes 
between early and late images, assuming the possibility of per-
forming only early acquisition, so reducing acquisition times 
and patients exposure to ionizing radiation.

EP-0312
The Contribution of SPECT to Tc-99m MIBI Dual-phase 
Planar Parathyroid Scintigraphy
S. S. Gültekin, D. Çayır, M. Bozkurt; T.C. Ministry of Health, 
University of Health Sciences, Dışkapı Yıldırım Beyazıt Training and 
Research Hospital, Ankara, TURKEY.

Purpose: Technetium-99m methoxyisobutylisonitrile (MIBI) 
dual-phase planar parathyroid scintigraphy (DPS) is commonly 
used to locate the parathyroid pathologies. Although the ad-
ditional value of SPECT for the recognition of parathyroid pa-
thologies is controversial, it has been known to be associated 
with a higher accuracy and specificity than DPS. We evaluat-
ed the contribution of SPECT to conventional DPS in patients 
with primary hyperparathyroidism. Subjects & Methods: We 
reviewed our patient records between September 2017 and 
January 2018, retrospectively. 107 consecutive patients had 
biochemically primary hyperparathyroidism and DPS and 
SPECT studies performed for preoperative parathyroid localiza-
tion. We excluded forty patients who were not operated and/or 
unachievable histopathological results. We studied on the final 
data set of 74 lesions of 67 patients (F/M:54/13, mean age:59 
y±13) based on lesion localization using histopathologic results 
as the gold standard. In a histopathological examination, we 
considered patients with parathyroid adenoma/hypercellular 
tissues as the real positive, patients with normal parathyroid 
tissue or lymph nodes as the real negative. In addition, serum 
calcium and parathormone levels obtained before and after the 
operation were taken into account for all patients. Results: His-
topathology reported 64/74 parathyroid adenomas (54 lesions 
as single adenoma, 10 lesions in 5 patients as double adeno-
mas), 4/74 hypercellular parathyroid tissue (encapsulated single 
lesions in 4 patients), 5/74 normal parathyroid tissue (normal re-
sected glands in 5 patients, together with the single adenoma 
in 2/5 of them) and 1/74 non-neoplastic lymph node without 
any parathyroid tissue. DPS and SPECT images revealed 52/74 
and 69/74 lesions, respectively. 22/74 lesions on the DPS (3 of 
22 lesions were normal parathyroid glands) and 5/74 lesions on 
the SPECT (3 of 22 lesions were normal glands) were not de-
tected. Sensitivity, specificity, and accuracy values based on the 
lesion localization were 72.1%, 50%, 70.3% for DPS and 97.1%, 
50% and 93.2% for SPECT. The lesions not detected on DPS, but 
on SPECT study and positive lesions on both studies had mean 
gland weight of 1580 mg and 650 mg (p<0.05) and mean gland 
volume of 1.31 cc and 0.33 cc (p<0.05), respectively. Conclu-
sion: The most common cause of primary hyperparathyroidism 

is single parathyroid adenoma and accuracy of the preopera-
tive lesion localization is critical for surgical management of the 
patients. Our findings show that SPECT study may provide a 
contribution on lesion basis to DPS due to a higher capability 
to detect the true positive cases with a better sensitivity and 
accuracy.

EP-0313
Role Of 99mTc / 99mTc-MIBI Dual-trace Subtraction 
Scintigraphy With Subsequent SPECT - CT Preoperative 
Imaging Of Parathyroid Adenoma
S. Sergieva1, R. Pandev2; 1Sofia Cancer Center, Sofia, BULGARIA, 2UH 
“Queen Giovanna”, Sofia, BULGARIA.

Parathyroidectomy is the only curable approach to symptom-
atic primary hyperparathyroidism (PHPT) with increased levels 
of parathyroid hormone (PTH) and serum calcium. Parathyroid 
glands are usually located at the four thyroid poles, but in some 
cases ectopic adenomas can be found in other extrathyroid 
areas, difficult to be identified. Subtraction of the images af-
ter dual-tracer 99mTc-pertechnetate/99mTc-MIBI application with 
subsequent neck and chest SPECT/CT studies are advanced 
nuclear medicine technology for identification of PHPT. Aim: 
The aim of this work was to assess the clinical role of combined 
99mTc-pertechnetate/99mTc-MIBI scintigraphy using subtraction 
technique, followed by SPECT/CT for preoperative anatomic 
location of parathyroid adenomas when planning minimally in-
vasive surgical treatment. Patients and methods: 76 patients 
(72F/4M) with symptomatic PHPT and hypercalcemia were stud-
ied. Thyroid scintigraphy with 99mTc-pertechnetate (74MBq) and 
parathyroid 99mTc-MIBI (740MBq) scintigraphy were performed 
according to the dual-tracer subtraction protocol with subse-
quent SPECT/CT low dose images. All scintigraphic results were 
compared to the pathological data and clinical follow-up. Re-
sults: Single hyperfunctioning positive parathyroid adenomas 
were imaged in 51 pts (in upper/lower thyroid poles or intrathy-
roid locations); multiple parathyroid foci were detected in 3 pts; 
additional adenomas after previously surgery or thyroidectomy 
were identified in 4 pts; extrathyroid adenomas were localized 
in 7 pts - in 4 cases with retrosternal mediastinal topography 
and in 3 cases with retrotracheal location. SPECT/CT studies re-
vealed single parathyroid adenomas in 3 cases with nodular goi-
ter. The smallest adenoma, visualized by SPECT/CT was in axial 
diameter of 6.1mm. Negative results were established in 8pts: in 
4 cases with co-existing hyperplastic nodular goiter and in 4 of 
remaining pts without abnormal gland. Precise anatomic detec-
tion of hyperfunctioning parathyroid adenomas was achieved 
in 89.47% (68/76). Conclusion: Our results showed it could 
be summarized that preoperative combined 99mTc-pertechne-
tate/99mTc-MIBI scintigraphy using subtraction technique with 
subsequent SPECT/CT optimized correct surgical approach in 
approximately 90% of involved patients with PHPT.

EP-0314
The value of Tc-99m MIBI SPECT/CT for predicting the 
parathyroid pathology: Five year retrospective analysis
B. T. Okudan; Ankara Numune Hospital, Ankara, TURKEY.
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Introduction: Preoperative imaging methods play an import-
ant role in determining the treatment of primary hyperpara-
thyroidism. In this study patients who were operated at Ankara 
Numune Hospital with the diagnosis of primary hyperparathy-
roidism were included. Postoperative pathology results Preop-
erative SPECT/CT, ultrasonography (USG), pre and postopera-
tive parathormone (PTH) and calcium (Ca) levels of the patients 
were investigated. Methods: Among 454 patients operated in 
Ankara Numune Hospital between January 2013 and January 
2018, 175 patients of whom; pathology, SPECT/CT and USG re-
ports, preoperative/postoperative PTH and Ca values could be 
reached were included to this study. Patients with a pathology 
report of “parathyroid adenoma” and “hyperplastic parathyroid 
gland” were accepted as “pathology positive”, those with a pa-
thology report of “normal parathyroid tissue” were accepted as 
“pathology negative”. USG and SPECT/CT imaging reports were 
also grouped as positive and negative based on their findings. 
Highest PTH and Ca values seen in 3 months before surgery and 
lowest PTH and Ca values seen in 3 months after the surgery 
were recorded. Results: 175 patients (135 females, 40 males, 
mean age: 51 ± 11) were included. Mean preoperative PTH level 
was 533.37 (± 792.63) pg/mL. Among 175 patients, 143 were “pa-
thology positive” and 32 were “pathology negative”. All patients 
showed a decrease in postoperative PTH and Ca values. In 143 
patients with positive pathology; the concordance of SPECT/CT 
and pathology was 97% (140 pts, p=0.07) and the concordance 
of USG and pathology was 69% (99 pts). In 32 patients with neg-
ative pathology; it was seen that concordance of SPECT/CT and 
pathology was 12% (4 pts) and that concordance of USG and 
pathology was 53% (17 pts). Positive predictive value (PPV) of 
SPECT / CT was calculated as 83% and PPV of USG was calcu-
lated as 86%. Negative predictive value was not calculated as 
patients with negative SPECT/CT and USG were not operated. 
When all patients were investigated; of 57 (32%), patients with 
positive SPECT/CT and negative USG 43 (75%) were positive for 
pathology and 14 (25%) were reported negative for pathology. 
Parathyroid adenomas were shown histopathologically for 2 out 
of 3 patients with positive USG and negative SPECT/CT negative. 
Conclusion: In this retrospective first analysis of our five-year 
experience; positive predictive values of preoperative SPECT/
CT and USG were similar. However, SPECT/CT is preferable over 
USG in patients with especially ectopic parathyroid pathology.

EP-0315
Diagnostic Performance of Dual phase Tc99m MIBI Planar 
Scintigraphy, SPECT/CT and Ultrasonography in detection 
of parathyroid adenoma in patients with primary 
hyperparathyroidism
E. Ozdemir1, M. Genç1, Z. Kandemir2, A. Tam1, N. Yildirim2, S. 
Turkolmez1; 1Yildirim Beyazit University, Faculty of Medicine, 
Ankara, TURKEY, 2Ankara Atatürk Training and Research Hospital, 
Ankara, TURKEY.

Introduction: Primary hyperparathyroidism (PHPT) is a com-
mon endocrine disease that is caused by a single adenoma in 
approximately 85% of cases. Surgical management is the main-
stay of treatment for parathyroid adenoma (PA). Minimally inva-

sive surgical techniques achieve similar cure rates with a lower 
risk of complications and better cosmetic results in patients 
with solitary PA. Accurate preoperative localization with imag-
ing modalities is important for identifying patients suitable for 
minimally invasive surgery. In this study we aimed to evaluate 
the diagnostic performance of 99mTc-MIBI planar scintigraphy 
(PS), SPECT/CT and ultrasonography (US) in patients with PHPT. 
Material and Method: Fifty-eight patients with biochemical 
evidence of PHPT who underwent pre-operative imaging with 
parathyroid scintigraphy and US for detection and localization 
of PA and proceeded to surgery were included in the study. All 
patients underwent dual phase 99mTc-MIBI parathyroid scintig-
raphy (early and delayed planar images and delayed SPECT/CT). 
Data analysis was performed to evaluate the sensitivity, spec-
ificity, and accuracy and PPV of planar images, SPECT/CT and 
US alone and combined US and SPECT/CT. Histopathology was 
used as gold standard. Results: Sensitivity, specificity, PPV and 
diagnostic accuracy for detection of PA, 80,4%, 42,8%, 91,1% and 
75,8% for PS; 80,4%, 57,7%, 91,1% and 77,5% for delayed SPECT/
CT; 88,2%, 85,7%, 97,8% and 87,9% for US and 94,1%, 71,4%, 96% 
and 91,3% for SPECT/CT+US. Combined US and SPECT/CT has 
been shown to increase sensitivity and diagnostic accuracy. 
The overall sensitivity of PS and SPECT/CT didn’t vary however 
additional information which is helpful for planning minimally 
invasive surgery gained from tomographic images. Conclusion: 
The combined use of US and SPECT/CT has incremental value 
in accurately localizing PA over either technique alone. In the 
preoperative assessment of patients with PHPT, combination 
of imaging methods allows selection of patients who would be 
suitable for minimally invasive surgery.
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EP-0316
Determination of the Thyroid Volume with SPECT - A 
Monte Carlo Study
N. Palmqvist, H. Lizana, A. Larsson; Department of Radiation 
Sciences, Umeå, SWEDEN.

Introduction: The thyroid volume is important for dose plan-
ning when treating thyrotoxicosis with 131I. Volume determina-
tion is often based on planar scintigraphy with 99mTc pertechne-
tate, but several studies have shown better results using SPECT. 
For volume calculations, automatic segmentation methods are 
advantageous, and threshold methods are commonly used. The 
threshold percentage should preferably be determined in a pa-
tient-like geometry with a known thyroid volume. The aim of 
this study was to use SPECT Monte Carlo simulations of different 
versions of the digital anthropomorphic XCAT phantom to opti-
mize a threshold level for measurement of the thyroid volume. 
Method: Realistic uptake of 99mTc pertechnetate in the thyroid, 
salivary glands and background were sampled from 10 patient 
SPECT images. The thyroid uptake was divided into 3 groups; 
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low, medium and high, and the corresponding average values 
were applied to 22 versions of the XCAT phantom (11 men and 
11 women, whereof 4 child phantoms corresponding to 5 and 
10 years of age). The thyroid volumes were varied between 15 
and 25 cm3 in the adult phantoms. Monte Carlo simulations with 
SIMIND were performed and 10 Poisson noise realisations with a 
clinically realistic noise level were generated for each low-noise 
SPECT simulation. The images were reconstructed with OSEM (5 
iterations, 10 subsets) and corrected for attenuation, scatter and 
distance-dependent resolution. Images both with and without 
post-filtering (Butterworth, 0.6 cm-1, P = 7) were used. The op-
timal threshold, as percentage of the maximum thyroid voxel 
value, for each reconstruction was calculated and the average 
was used as a global threshold. Bias and uncertainties in vol-
umes were then calculated based on this threshold. Results: 
The optimal threshold without filtering was 21.1% if the 5-year 
phantoms were included and 20.7% without. Corresponding 
results with filtering were 31.5% and 30.1%, respectively. The to-
tal standard deviation for the volume for unfiltered images was 
1.7 cm3 including the 5-year phantoms and 1.8 cm3 without. 
Corresponding results for filtered images were 2.1 cm3 and 1.7 
cm3. For filtered, but not for unfiltered images, bias was found 
to be correlated to the thyroid volume. Discussion: The thyroid 
is a small organ and scintigraphic methods have relatively low 
spatial resolution. Some uncertainties in the calculated volume 
must therefore be tolerated. The above-described correlation 
between size and bias indicates that unfiltered images are safer 
to use, especially for deviating uptakes. Further work is needed 
to study other types of filters and segmentation methods.

EP-0317
Correction of radiation induced stunning (CRIS) in pre-
therapeutic radioiodine-131 uptake test of patients 
suffering from goiter
C. Happel1, B. Bockisch1, A. Sabet1, W. T. Kranert1, F. Grünwald1, 
K. Herrmann2; 1University Medical Center, Frankfurt, GERMANY, 
2University Medical Center, Essen, GERMANY.

Aim: Thyroid stunning (TS), defined as a reduced intrathyroidal 
uptake of radioiodine-131 after previous diagnostic amounts of 
radioiodine-131, was first reported in 1951 but the underlying 
reasons for this phenomenon are still surrounded by controver-
sies. Possible explanations are a decrease of viable thyroid cells 
caused by exposure of β--radiation as well as an unknown dose 
dependant cellular inhibiting effect of the β--radiation on iodide 
transport mechanism. In a recent study we could demonstrate 
a significant dependence of TS upon pre-therapeutic adminis-
tered radiation dose [Gy] in patients suffering from goiter under-
going a radioiodine-131 uptake test (RIUT) prior to radioiodine 
therapy (RIT). Therefore, the aim of this study was to correct this 
effect of radiation induced stunning (CRIS) mathematically in 
order to improve accuracy of RIUT. Material and Methods: A 
retrospective monocentric analysis of 135 patients (median age 
70 (35-95), 91 female) suffering from goiter undergoing a RIT 
without any additional thyreostatic medication was performed. 
Depending on the Marinelli equation and our previously ob-
tained results which indicate a significant decrease of intra-ther-

apeutic radioiodine-131 uptake (EMU) (p<0.05) depending on 
pre-therapeutic administered radiation dose of 21% per Gray a 
CRIS-modification of the Marinelli equation was conducted. The 
calculation of required activity of radioiodine-131 to obtain an 
intra-therapeutic target dose of 150 Gy was re-evaluated in all 
135 patients using CRIS. Results: The median thyroid volume 
was 55 ml (19-477ml) and the median administered activity in 
RIUT was 2.95 MBq (range: 1.46-6.84MBq) resulting in a medi-
an dose caused by this activity of 0.35 Gy (0.03-1.96Gy). Median 
EMU in RIUT and in RIT was 32 % (10-70 %) and 31 % (16-61 %) 
respectively. Therefore the mean ratio of RIT and RIUT EMU was 
1.01 (0.57-2.04). A calculation using the pre-therapeutic calculat-
ed activity for a target dose of 150 Gy, intratherapeutic EMU and 
effective halflife resulted in a mean target doses of 152 Gy (59-
385Gy). A retrospective recalculation of the target dose using 
the CRIS modified activity revealed a mean dose of 149 Gy but 
with a significant smaller range of 83-187Gy. The mean ratio of 
RIT and CHRIS-modified EMU was 0.99 (0.55-1.91). Conclusion: 
By the use of the CRIS modification of the marinelli equation 
intra-therapeutic intrathyroidal uptake can be predicted with 
significantly higher accuracy, leading to an improvement of RIT 
in patients suffering from goiter. However, wether CRIS is also 
leading to a higher success rate of RIT has to be evaluated in 
further studies.

EP-0318
Efficacy of 99mTc-DTPA SPECT/CT in Diagnosing 
Orbitopathy in Graves’ Disease
P. M. Szumowski, S. Abdelrazek, &. Żukowski, M. Mojsak, M. Sykała, 
K. Siewko, K. Maliszewska, A. Popławska-Kita, J. Myśliwiec; Medical 
University of Bialystok, Bialystok, POLAND.

Purpose: The most frequently used methods of assessing 
Graves’ orbithopathy (GO) include: Clinical Activity Score (CAS), 
ultrasonography (USG), computed tomography (CT), and mag-
netic resonance imaging (MRI). There exists another, slightly 
forgotten, imaging method: single-photon emission computed 
tomography (SPECT) with the use of diethylenetriaminepen-
taacetic acid tagged with 99mTc (99mTc-DTPA). These days it is 
possible to conduct a SPECT examination fused with a CT scan 
(SPECT/CT), which increases the diagnostic value of the investi-
gation. Aim: The aim of this paper is to evaluate the usefulness of 
99mTc-DTPA SPECT/CT in diagnosing Graves orbitopathy, as com-
pared with other methods. Subjects & Methods: Twenty-three 
patients with suspected active (infiltrative-edematous) Graves’ 
orbithopathy were included in the study. Each patient under-
went a CAS, an MRI, and a SPECT/CT. Results: The obtained re-
sults were analysed statistically, with the assumed statistical sig-
nificance of p<0.05. resultsThe SPECT/CT and MRI were found 
to have the highest sensitivity: 0.93 each. The SPECT/CT had the 
highest specificity: 0.89. MRI and CAS had lower values: 0.78 and 
0.56, respectively. The occurrence of an active form of GO had 
no impact on the exacerbation of exophthalmos or the thick-
ness of the oculomotor muscles. Conclusion: The 99mTc-DTPA 
SPECT/CT method provides a very good tool for assessing the 
active form of GO and can, alongside the MRI scan, be used as a 
referential diagnostic procedure in GO.
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EP-0319
Incidence of Hashimoto’s Thyroiditis in Women of 
Reproductive Age
S. Gaberscek1,2, A. Oblak1, K. Bajuk Studen1, N. Bedernjak Bajuk1, N. 
Ostasevski Fernandez1, E. Pirnat1, K. Zaletel1; 1Department of Nuclear 
Medicine, University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2Faculty of Medicine, University of Ljubljana, Ljubljana, SLOVENIA.

Aim: Hashimoto’s thyroiditis (HT) with the increased level of 
thyroglobulin antibodies (antiTg) and/or thyroid peroxidase 
antibodies (antiTPO) is the most frequent autoimmune thyroid 
disease. HT represents a risk for the development of hypothy-
roidism, especially during pregnancy, when thyroid gland has 
to increase the synthesis of thyroid hormones by 25-50%. Fur-
thermore, in some reports, even euthyroid HT was associated 
with the increased risk of pregnancy loss. Currently there is no 
consensus on universal screening for HT in women of repro-
ductive age. Therefore, the aim of our study was to evaluate the 
incidence of HT in women of reproductive age, who had no pre-
vious diagnosis of thyroid disease. Materials & Methods: In this 
prospective clinical study we included 306 consecutive female 
volunteers in reproductive age. Women with the known thyroid 
disease were not included in the study. In every participant, thy-
roid ultrasound was performed using a 7.5-MHz linear transduc-
er. Thyroid volume was calculated by the ellipsoid model (width 
× length × thickness × π/6 for each lobe). Level of thyrotropin 
(TSH), antiTg and antiTPO was measured. Results: Out of 306 
women, 19 (6.2%) had increased level of antiTg, 13 (4.3%) had 
increased level of antiTPO, and 20 (6.5%) had increased level of 
both antiTg and antiTPO. Thus, 17% of women had HT. The me-
dian age of 306 study participants was 27 years (19-56 years). 
With respect to age, women with the increased level of antiTg 
and/or antiTPO did not differ from the women with the normal 
level of antiTg and/or antiTPO (31 (21-49) and 27 (19-56) years, 
respectively, p=0.155). The median thyroid volume in 306 wom-
en was 7.5 mL (range, 2.5-16.6 mL). Thyroid volume was signifi-
cantly larger in women with the increased level of antiTg and/
or antiTPO than in women with the normal level of antiTg and/
or antiTPO (8.7±2.7 and 7.3±2.5 mL, respectively, p<0.001). The 
median TSH level in 306 women was 1.61 mIU/L (0.32-116.9 mI-
U/L). Level of TSH was significantly higher in women with the in-
creased level of antiTg and/or antiTPO than in women with the 
normal level of antiTg and/or antiTPO (6.0±18.9 and 1.7±0.9 mI-
U/L, respectively, p<0.001). Conclusion: Our results show that 
17% of women in reproductive age without previously known 
thyroid disease actually have HT. Since HT may be associated 
with adverse effects on pregnancy, screening strategy in groups 
at risk should be considered.

EP-0320
Radioiodine Therapy (I-131) for Hyperthyroidism: Our 
experience

P. Gouveia, R. Teixeira, R. Brito, I. Amorim, R. Castro; Centro 
Hospitalar do Porto, Porto, PORTUGAL.

Aim: The purpose of our study was to evaluate the therapeu-
tic response of radioiodine (RAI) therapy in patients with hy-
perthyroidism caused by different etiologies (Graves disease, 
toxic adenoma and toxic multinodular goiter). Materials and 
methods: A retrospective study was conducted on a cohort of 
180 patients (132 women, 48 men; age: 56,7 +/- 14,5 years) who 
received RAI treatment, between January 2011 and February 
2017. Ninety-three (93) patients were diagnosed with Graves 
disease, 51 with toxic adenoma and 36 with toxic multinodu-
lar goiter. The administered activity ranged between 370 and 
740MBq, according to the clinical situation. A clinical exam-
ination and a serum assessment of TSH, FT4 and anti-thyroid 
antibodies were made at baseline at 3, 6 and 12 months after 
RAI therapy. Results: The treatment of hyperthyroidism had a 
global success rate of 89%, with 160 of 180 patients achieving 
euthyroidism or hypothyroidism. 11% of the patients (20/180) 
had residual hyperthyroidism after the treatment, and this num-
ber was more significant in the group of patients with Graves 
disease (15/93 - 16%). The rate of residual hyperthyroidism in 
toxic adenoma and toxic multinodular goiter patients was 6% 
(3/51 and 2/36, respectively). There was no significant difference 
in the response rate to different doses of RAI treatment groups 
or gender. Conclusion: RAI treatment is an effective modality 
for definitive treatment of hyperthyroidism. The success rate 
was 89%, which is acceptable according to the references from 
larger studies (80-100%). Response rate was related to etiology 
(lower in Graves disease) but was not related to RAI dosage eti-
ology or gender.

EP-23 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> Non 
oncology study -> Neurology -> Dementia

EP-0321
Value of Tc99m-ECD Perfusión Brain SPECT CT in the 
Diagnosis of Alzheimer Disease
L. Mohamed Salem, R. Reyes Marles, I. Sime Loayza, M. Tomas 
Redondo, T. Rodríguez Locarno, M. Castellón Sánchez, L. Frutos 
Esteban, F. Nicolás Ruiz, J. Navarro Fernández, J. Marín Muñoz, 
S. Manzanares Sánchez, F. Noguera Perea, C. Antúnez Almagro, 
M. Claver Valderas; Hospital Universitario Virgen de la Arrixaca, El 
Palmar, SPAIN.

Purpose: The real value of Brain Perfusion SPECT CT, which 
seems to be a very is a useful tool in the diagnosis of Alzheimer 
disease, is still unknown, as most published data are obtain with 
brain perfusion SPECT only. The aim of our study is to investi-
gate the diagnostic value of Brain Perfusion SPECT CT (BP SPECT 
CT), taking the Amyloid (F18) Brain PET CT as a gold standard. 
Materials and Methods: We study 32 patiens who performed 
amyloid brain PET CT with a atypical or difficult diagnosis of 
Alzheimer disease. All patients had 20 minutes PET acquisition 
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time, 90 minutes after the I.V. injection of 370 MBq of Florbeta-
ben (F18), and a BP SPECT CT, that’s were acquired between 30 
and 60 minutes after the injection of 370 MBq of Tc99m-ECD, 
maximum accepted time between both studies, is 6 months In-
terval, 3 patiens who had not BP SPECT CT were excluded. The 
presence of unilateral or bilateral temporal or temporoparietal 
hyperperfusion was considered as a positive SPECT CT scan for 
Alzheimer disease. Results: Twelve patients had positive PET and 
SPECT CT scans (41.4%) Fifteen patients had negative PET and 
SPECT CT scans (51.7%) Two patients had a positive SPECT CT 
and a negative PET scan (6.9%). The sensitivity of Brain SPECT CT 
is 100% with a specificity of 88.2%. Conclusion: Our results sug-
gest that brain perfusion SPECT CT is very good tool, which cor-
relates with the findings of amyloid brain PET CT the diagnosis 
Alzheimer disease with a 100% sensitivity and 82.2% specificity.

EP-0322
A Complete Analysis in Dementia: Visual and Voxel based 
Quantitative Analysis on Brain SPECT Scan
R. Nemati, Z. Akbari, N. Chabi, M. Assadi; Bushehr University of 
Medical Sciences (BUMS), Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Background: It has been recognized that olfaction is impaired 
in demented patients. This study aims to investigate olfactory 
impairment in Dementia in a comprehensive scheme including 
visual and quantitative assessment of brain SPECT scan as well 
as analysis the results of odor test. Materials and Methods: 19 
patients with (age range 40 -78 yrs., mean age = 61, SD = 9.7) 
(11 male and 8 female) clinically diagnosed as Dementia were 
recruited in this study. Different examinations were gathered 
for all of the participants. Memory was assessed by Wechsler 
memory test, as well as olfactory function was examined by a 
definite odor test. SPECT scan was performed for all of the par-
ticipants in order to assess perfusion changes. Cervical carotid 
artery was examined by Ultrasound in order to measure intima 
layer thickness. Quantitative analysis was used for comparing 
each individual SPECT scan with a group of control including 
20 subjects using SPM package. Finally regions with significant 
hypo perfusion were anatomically labelled through automated 
anatomical labelling (AAL) toolbox which run under SPM. AAL 
includes 116 different brain regions. Results: Based on odor 
test, 9 were abnormal while 10 were normal. An experienced 
physician recognized 2 normal SPECT scan while 17 abnormal. 
In SPECT SPM analysis, regions with significant decrease perfu-
sion was obtained separately for each patient. Different clusters 
were characterized by location, size of the cluster and T values 
which can reveal more detailed information about the degree 
of severity and its anatomical region. Conclusion: The obtained 
results indicate that there is no statistically significant relation-
ship between an odor test and dementia, Wechsler memory 
test and dementia, an odor test and Wechsler memory test, an 
odor test and intima layer thickness, dementia and intima layer 
thickness (p-value < 0.5).

EP-0323
18F-Flutemetamol Cerebral PET/CT: Our Initial Experience
G. Grassetto1, R. L’Erario2, M. Marzola1, P. Dal Santo3, P. Amistà4, L. 

Rampin1, S. Chondrogiannis1, A. Massaro1, A. Bassan1, D. Rubello1; 
1Ospedale Rovigo, Nuclear Medicine, Rovigo, ITALY, 2Ospedale 
Rovigo, Neurology Unit, Rovigo, ITALY, 3Ospedale Rovigo, Geriatric 
Unit, Rovigo, ITALY, 4Ospedale Rovigo, Neuroradiology Unit, Rovigo, 
ITALY.

Purpose: to report the introduction of the new PET tracer 
18F-Flutemetamol (Vizamyl) in the routinary workflow of our 
nuclear medicine department and to evaluate its feasibility. 
Subject and methods: 15 dementia patients, 8 females and 
7 males (mean age 68 years, range 49-74) have been studied 
with PET/CT using the new tracer 18F-Flutemetamol from No-
vember 2016 to February 2018. All of them had a clinical diag-
nosis of dementia and had already been submitted to 18F-FDG 
Cerebral PET/CT in the attempt to characterize the type of 
neurodegenerative condition. Stringent inclusion criteria were 
followed: age lower than 75 years, objective cognitive decline, 
inconclusive clinical and instrumental examination (MRI and 
FDG-PET). In all patients the assessment of the amyloid load 
was necessary to improve the diagnostic accuracy or to modify 
the patient management. The selection of the patients was de-
cided by consensus during multidisciplinary meetings among 
geriatric physicians, neurologists, neuroradiologists and nucle-
ar medicine physicians. After 6 hour fasting condition patients 
were injected e.v. with 185 MBq of 18F-Flutemetamol. PET/CT 
images were acquired 90 min post injection by a Siemens Bi-
ograph mCT 64-4 R tomograph, using list mode acquisition 
for 20 minutes. Low dose CT was coregistered for attenuation 
correction and anatomical localization. The interpretation of 
images was performed by two experienced nuclear medicine 
physicians on Vizamyl PET/CT examinations using the specific 
criteria on Vizamyl PET. Results: 12 patients (80%) presented a 
positive scan (presence of cerebral amyloid) and 3 (20%) a neg-
ative one (absence of cerebral amyloid). The clinical value of PET 
amyloid scan was discussed for each patient in the multidisci-
plinary meeting. In the 3 negative cases it has been possible 
to exclude Alzheimer Disease (AD). In 6 positive patients with 
a clinical diagnosis of Mild Cognitive Impairment (MCI) it has 
been possible to conclude for MCI due to Alzheimer disease. 
In 1 positive patient with age < 50 years AD early onset was 
confirmed. In the remaining 5 positive patients adequate follow 
up was decided to reach a final diagnosis. The concordance on 
Vizamyl PET interpretation between the two nuclear medicine 
physicians was almost 93,5% (only in one case interpretation 
was reached by consensus). Conclusion: 18F-Flutemetamol ce-
rebral PET/CT is a feasible a very useful examination, well tol-
erated by the patients. An accurate selection of patients and a 
multidisciplinary approach are essential.

EP-0324
Role Of Tc99m-hmpao Regional Cerebral Blood Flow 
Spect-ct In The Diagnosis Of Primary Progressive Aphasia. 
R. H. Reyes Marlés, L. Mohamed Salem, J. Marín Muñoz, C. 
Antúnez Almagro, I. Sime Loayza, T. Rodríguez Locarno, L. Frutos 
Esteban, J. Navarro Fernandez, G. Ruiz Merino, M. Claver Valderas; 
Hospital Clinico Universitario Virgen de la Arrixaca, El Palmar, 
SPAIN.
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Objectives: The aim of this study was to assess the clinical utili-
ty of Tc99m-HMPAO regional cerebral blood flow single photon 
emission computed tomography (RCBF SPECT-CT) in the diag-
nosis of Primary Progressive Aphasia (PPA). Methods: We review 
30 Tc99m-HMPAO RCBF SPECT-CT studies, that were performed 
in our department to confirm PPA after a clinical evaluation of 
this patients with neuropsychological tests in the dementia unit 
(DU). We use the neuropsychological tests results, as a reference 
diagnostic test for statistical analysis, and compare them with 
the RCBF SPECT-CT results. Results: In our 30 patients with clin-
ical PPA diagnosis, 24 presented brain blood perfusion abnor-
malities compatible with PPA, and 6 were not compatible with 
PPA. 22 of the 24 RCBF SPECT CT studies which were compatible 
with PPA, were diagnosed with PPA in the UD clinical evalua-
tion, and the other 2 patients had another diagnosis. 2 of the 6 
RCBF SPECT-CT studies which were not compatible with PPA, 
had PPA diagnosis in the UD through neuropsychological tests. 
The other 4 patients presented other diagnosis according to DU. 
Comparing the results of RCBF SPECT-CT and the neuropsycho-
logical tests results, the RCBF SPECT-CT had a sensitivity of 92% 
and specificity of 67%, a positive predictive value of 92% and 
a negative predictive value of 67%, to diagnose PPA. Conclu-
sions: The Tc99m-HMPAO regional cerebral blood flow SPECT 
CT provided high levels of sensitivity and specificity, in diagnosis 
of primary progressive aphasia, and it is a very useful tool in the 
management of this patients, since it allows to make an early 
diagnosis in a pathology of insidious evolution.
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EP-0325
Differential diagnosis among early-stage degenerative 
parkinsonisms by discriminant analysis: FDG-PET voxel 
based study
G. Puccini1, D. Frosini2, F. Guidoccio3, G. Manca4, G. Aghakhanian4, 
E. Tardelli5, M. Gennaro4, R. Ceravolo2, D. Volterrani3; 1Nuclear 
Medicine Unit - University of Florence, Florence, ITALY, 2Neurology 
Unit - University of Pisa, Pisa, ITALY, 3Nuclear Medicine Unit - AOUP 
Pisa, Pisa, ITALY, 4Nuclear Medicine Unit - AOUP Pisa, Pisa, Italy, Pisa, 
ITALY, 5nuclear medicine unit, Istituto Scientifico Romagnolo per lo 
Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, ITALY.

Aim: The aim of our study was to assess by means of a statistical 
discriminant analysis the specific metabolic patterns of differ-
ent degenerative parkinsonisms at early onset, as assessed by a 
voxel based approach, in order to correctly assign each patient 
to a specific form of parkinsonism. Methods: we retrospective-
ly enrolled 77 patients with a clinical diagnosis of degenerative 
parkinsonism confirmed by a follow-up of at least 5 years (8 Par-
kinson Disease (PD; mean age 65), 19 Multiple System Atrophy 
(MSA; mean age 69), 26 Progressive Supranuclear Palsy (PSP; 
mean age 69), 11 Cortico-Basal Syndrome (CBS; mean age 69), 
13 Lewy Body Dementia (LBD; mean age 73). All patients had 

undergone a [18F] FDG PET within 1 year from onset of symp-
toms. FDG-PET scans were spatially normalized in MNI brain 
atlas space with a specific FDG template using a statistical para-
metric mapping software (SPM12). Two-sample t-test was used 
to compare each group of degenerative parkinsonism with a 
database of 123 controls group obtained from the AIMN Italian 
Normative database. Age and gender were used as nuisance 
variables; non-corrected p<0.001 was considered statistically 
significative. Clusters resulted to be significantly hypometabolic 
on SPM analysis were identified and located on MNI atlas. T-val-
ues and clusters extent (KE) of the cortical and sub-cortical re-
gions involved in each degenerative parkinsonism were used 
to carry out a statistical discriminant analysis among the differ-
ent degenerative parkinsonism subtypes. Results: discriminant 
analysis classified as belonging to the PSP group patients with 
significantly hypometabolism clusters within the frontal cortex, 
caudates and mid-brain. The regions of hypometabolism with 
significant T-value that best allocated patients to the MSA group 
were putamen and cerebellum. Cortical asymmetrical hypome-
tabolism in frontal areas identified patients with CBS whereas 
the presence of hypometabolism in occipital cortex identified 
patients as LBD (Wilk’s lambda 0.40, p<0.0001). No specific pat-
tern of hypometabolism was observed comparing PD with con-
trol subjects. Conclusions: in this study the distribution of the 
regions of FDG hypometabolism in different atypical parkinson-
isms is consistent with previous data of the literature. However, 
our data suggest that even on very early stage of disease (1 year 
from symptoms onset) a specific distribution of hypometabo-
lism as assessed by a voxel based approach is able to correctly 
classify patients into a specific degenerative parkinsonism sub-
group.

EP-0326
123i-mibg Imaging For Parkinson’S Disease: The 
Diagnostic Value Of The Early Heart-to-mediastinum 
Count Ratio. 
V. Frantellizzi1, M. Pacilio2, A. Farcomeni1, C. Borrazzo1, G. De 
Vincentis1; 1Sapienza University of Rome, Rome, ITALY, 2Policlinico 
Umberto I, Rome, ITALY.

Aim: Parkinsonism is a common syndrome, but early diagnosis 
of Parkinson’s disease (PD) is challenging, as the symptoms of dif-
ferent types of neurodegenerative diseases frequently overlap, 
especially in the diagnosis of earlier stages onset. The delayed 
(4 h after the injection) Iodine-123-Metaiodobenzylguanidine 
(123I-mIBG) scintigraphy can help in early differential diagnosis. 
Early imaging is also reported more and more often as effective 
for diagnosis, reducing the burden of delayed imaging. Recent 
studies on the Lewy Body Dementia reported optimal thresholds 
of 2.0-2.2 for early earth to mediastinum ratio (He/Me), and 2.27 
for late earth to mediastinum ratio (Hl/Ml) as physiological ratio. 
Purpose of this study is to tune the threshold for early H/M ratio 
obtaining a diagnostic accuracy analogous to the better con-
solidated practice of delayed imaging in PD patients. Materials 
and Methods: Forty-three patients (mean age 65.8±9.2 years) 
presenting Parkinsonism syndrome of recent onset (Hoehn e 
Yahr < 1.5) were enrolled and underwent 123I-mIBG scintigraphy 
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in our Nuclear Medicine Unit. Images were acquired after 15 and 
240 minutes from the injection of 150-185 MBq of 123I-mIBG with 
a dual-head gamma camera (Infinia, GE Healthcare, Milwaukee, 
USA), using LEHR collimator. The early and late H/M were evalu-
ated by drawing Poligonal Region-of-Interests on the heart and 
on the upper half of the mediastinum. Correlation between He/
Me and Hl/Ml were investigated with Spearman correlation co-
efficient and related test. Differences between He/Me and Hl/Ml 
were investigated through the Wilcoxon rank-sum test. Simple 
linear regression was used to assess calibration. Optimal thresh-
old and overall predictive performance were determined by 
Receiver Operating Characteristic (ROC) curve, classifying ten-
tatively patients having a Hl/Ml lower than 1.6 as suffering from 
PD. Results: He/Me was not significantly different from Hl/Ml 
(p-value=0.835). The ROC curve highlights that He/Me is high-
ly reliable, in fact ROC curve analysis showed an AUC of 0.935 
(95%CI: 0.845-1.000). The He/Me optimal threshold was 1.66, 
with sensitivity, specificity, and diagnostic accuracy of 95.5%, 
85.7, and 90.7%, respectively. Conclusion: The He/Me threshold 
can be tuned effectively and is almost as accurate as the most 
frequently used delayed 123I-mIBG imaging. This can reduce the 
burden of delayed imaging, while preserving an acceptable di-
agnostic accuracy allowing time and economic saving, and im-
proving patient comfort.

EP-0327
Does the severity of nigrostriatal degeneration in the 
early symptomatic phase of Parkinson’s disease predict 
medium-term cognitive decline?
C. Lange1, I. Apostolova2, L. Frings3, J. Mester2, S. Klutmann2, P. T. 
Meyer3, R. Buchert2; 1Charité - Universitätsmedizin Berlin, Berlin, 
GERMANY, 2University Hospital Hamburg-Eppendorf, Hamburg, 
GERMANY, 3University Hospital Freiburg, Freiburg, GERMANY.

Purpose: Development of dementia is associated with reduced 
life expectancy in Parkinson’s disease (PD). This study tested the 
severity of nigrostriatal degeneration according to I-123-FP-CIT 
SPECT during the early symptomatic phase of the disease with 
respect to medium-term prediction of cognitive decline. Meth-
ods: The analysis included all PD patients of the Parkinson’s Pro-
gression Marker Initiative with (i) clinical diagnosis of PD since 
≤2 years, (ii) reduced striatal dopamine transporter availability 
according to visual inspection of FP-CIT SPECT at screening/
baseline (i.e., SWEDDs were excluded), (iii) normal cognition 
at baseline, and (iv) clinical evaluation of cognitive status at 
36 months follow-up (n=74, 58.6±10.3y, 36 female). The group 
was subdivided into ‘more pronounced’ and ‘less pronounced’ 
nigrostriatal degeneration using the median of the putaminal 
FP-CIT specific binding ratio as cut-off (hottest voxel method, 
whole brain w/o striatum, thalamus and brainstem as reference 
region, minimum of both hemispheres). The chi-square test was 
used to test the hypothesis that the fraction of patients who 
had experienced cognitive decline to MCI or dementia at the 36 
months follow-up (‘decliner’) was larger in patients with more 
pronounced nigrostriatal degeneration. Results: 10 of the 74 
patients (13.5%) had experienced cognitive decline at the 36 
months follow-up (all to MCI). There was a tendency towards 

a higher fraction of decliners in the patient group with more 
pronounced nigrostriatal degeneration (18.9% versus 8.1%, 
one-sided p=0.087). Age did not differ between patients with 
more pronounced and less pronounced nigrostriatal degenera-
tion (59.8±9.2y versus 57.3±11.3y, p=0.302). Conclusion: These 
findings suggest that more severe nigrostriatal degeneration 
in the early symptomatic phase of PD is a risk factor for medi-
um-term cognitive decline.

EP-0328
Corticobasal Syndrome variants: Is functional nuclear 
imaging with FDG-PET or SPECT patterns capable of 
predicting clinical features?
J. Parmera1, A. M. Coutinho1,2, M. R. Aranha1, A. Studart1, C. R. Ono1, 
R. Nitrini1, C. A. Buchpiguel1,2, S. Brucki1; 1University of São Paulo, 
São Paulo, BRAZIL, 2Hospital Sirio Libanes, São Paulo, BRAZIL.

Purpose / introduction - Corticobasal Syndrome (CBS) is an 
atypical parkinsonian syndrome recognized as a cognitive dis-
order associated with several cortical features, caused by mul-
tiple pathologies, including Corticobasal Degeneration (CBD) 
and Alzheimer’s disease (AD). Accurate antemortem diagnosis 
is challenging. We aimed to compare the clinical features of 
patients with probable CBS according to different individual 
brain functional patterns, exploring the potential role of met-
abolic imaging as a biomarker of different underlying pathol-
ogies. Subjects & methods - Sixteen patients with clinical 
diagnosis of probable CBS were submitted to brain FDG-PET 
(14 patients) or SPECT with 99mTc-ECD (2 patients). They were 
first investigated concerning their movement disorders profile 
and cognitive symptoms. According to their functional brain 
patterns, we distributed them into an “AD pattern” group (CBS 
likely related to AD) and a “non-AD pattern” group (CBS like-
ly unrelated to AD). Both groups were compared concerning 
their clinical features, movement disorder profiles, and some of 
them tested for the presence of brain amyloid. Results - Four 
patients presented with typical AD patterns and the remaining 
12 presented non-AD patterns with a wide variety of possible 
etiologies in the metabolic images. Dystonia demonstrated a 
significant difference between groups as 100% of individuals 
with this feature presented a non-AD pattern (p=0,019). My-
oclonus showed a tendency to be related to the AD group 
(p=0,069) and apraxia of speech (31,8%) to the non-AD group, 
as 100% had a non-AD pattern (p=0,181). There were signif-
icant differences between the AD and non-AD groups on 
Addenbrooke’s Cognitive Examination-Revised (p=0,001) and 
Mini-Mental Score Examination (MMSE) (p = 0,035), both lower 
in the AD pattern group, and Hoehn and Yahr scale (HY) (p = 
0,015), worse in the non-AD group. Three patients were sub-
mitted to 11C-PiB-PET and tested positive for brain amyloid, 
two of them in the AD group. Discussion/conclusion - Dysto-
nia and apraxia of speech were most closely related to a non-
AD and myoclonus to an AD brain functional pattern in pa-
tients with CBS. Individuals with an AD pattern presented with 
lower ACE-R and MMSE and higher HY scores. Also, amyloid 
positivity in three individuals indicates that some of these pa-
tients may be in the Alzheimer’s disease continuum. Molecular 
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brain imaging shows a potential to predict the different CBS 
variants while depicting their specific resting-state functional 
brain patterns.

EP-0329
Investigation of Iodine-123 Ioflupane SPECT standardised 
uptake values (SUVs)
C. L. Flynn, A. Nicol, D. Brown; Queen Elizabeth University Hospital, 
NHS Greater Glasgow & Clyde, Glasgow, UNITED KINGDOM.

Aim: To investigate the use of standardised uptake values (SUVs) 
for quantification of Iodine-123 Ioflupane SPECT uptake within 
the striatum. Introduction: I-123 Ioflupane imaging is a stan-
dard clinical investigation of striatal dopamine transporters. It 
is used clinically to investigate Parkinsonian Syndromes and de-
mentia with Lewy bodies. I-123 Ioflupane uptake is routinely as-
sessed using semi-quantitative striatal-occipital specific binding 
ratios (SBRs). Semi-quantification has been shown to be useful 
in supporting the visual interpretation of I-123 Ioflupane SPECT 
studies [1]. In this preliminary investigation we demonstrate 
the SUV calibration using an anthropomorphic striatal phan-
tom and determine SUVs for a group of retrospective patients 
(normal n=10, abnormal n=10, categorised by imaging report). 
The SUVs determined were compared to striatal-occipital SBRs 
derived from BRASS (Hermes, Sweden). Materials and Meth-
ods: An anthropomorphic striatal phantom filled with I-123 
Iodide was imaged on a Siemens Symbia SPECT/CT system 
(Siemens, Germany). The images were reconstructed using it-
erative reconstruction (with attenuation and scatter correction 
and resolution recovery applied). From the phantom data, an 
SUV correction factor (kBq/cnts) was computed using Hermes 
SUV-SPECT software. A group of 20 patients referred for I-123 
Ioflupane SPECT were retrospectively analysed. The group were 
of a similar age (63-76yrs) with 13 male and 7 female patients. 
To allow SUVs to be determined the patient’s height, weight, 
activity and residual activity measurement were recorded. Imag-
es were reconstructed using Hermes SUV-SPECT Neurology re-
construction with our SUV correction factor applied. SUVmean, 
SUVmax and SUVpeak were determined for the striatal regions 
using a standard VOI technique. Striatal-occipital SBRs were 
also determined for each patient. Results: The results (mean ± 
standard deviation) for the striatum (normal vs. abnormal) are 
as follows SUVmean 6.75 ± 0.82 vs. 4.56 ± 0.59, SUVmax 11.98 
± 1.57 vs. 7.82 ± 1.18 and SUVpeak 10.05 ± 1.34 vs. 6.66 ± 1.05. 
The SUVmean, SUVmax & SUVpeak values all showed a statis-
tically significant (p<0.01) difference between normal and ab-
normal groups. All three SUV metrics showed good correlation 
when compared with striatal-occipital SBRs (SUVmean r2=0.70, 
SUVmax r2=0.67 and SUVpeak r2=0.69). Conclusion: This initial 
investigation has demonstrated that SUVs can be used to differ-
entiate between normal and abnormal I-123 Ioflupane SPECT 
uptake and show good agreement with current semi-quan-
titative methods. Further work is merited with a larger patient 
group. References: Therese A. Söderlund et al, “Value of Semi-
quantitative Analysis for Clinical Reporting of 123I-2-β-Carbome-
thoxy-3β-(4-Iodophenyl)-N-(3-Fluoropropyl) Nortropane SPECT 
Studies”, J Nucl Med 2013; 54:714-722.

EP-25 e-Poster Area
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EP-0330
Correlating Scintigraphic quantitative indices with Clinical 
grading scales in early Parkinson’s disease identification & 
Staging
P. Shanmuga Sundaram, P. Subramanyam; Amrita Institute of 
Medical Sciences, Cochin, INDIA.

Dopamine transporter imaging studies deranged nigral do-
paminergic projections to striatum in Parkinson’s disease (PD). 
Modified Hoehn & Yahr staging (MHY), Unified Parkinson’s dis-
ease rating scales (UPDRS) are clinical grading systems routine-
ly used in PD staging. This prospective study aims to compare 
quantitative scintigraphic and clinical rating scales in identify-
ing PD and study association between uptake, quantitation & 
clinical stage. Materials & Methods: 74 suspected PD (58: 16 
M : F, mean age 60.3 +13.4 yrs) prior to initiating medications 
enrolled. Patients classified as stage 0 to III as per MHY. 25 mCi 
Tc Trodat was injected and 4 hours later brain SPECTCT was 
performed and images reconstructed. Visual & semiquantita-
tive analysis was done by drawing ROIs on dorsal striatum & 
occipital cortex. Ratios of specific to non specific striatal TRO-
DAT - 1 binding, putamen to caudate ratio (P/C ratio) calculat-
ed. Asymmetric index (ASI) determined. McNemar, ANOVA test 
and Kruskalwallis test was applied and, correlation coefficient 
was determined. Results: MHY staging 0,I & II included 8, 47, 
19 pts respectively. Average duration of presenting complaints 
12.246 + 7.670, median 10. Images acquired in GE OPTIMA NM 
640. SPECT showed contralateral striatum more affected than 
ipsilateral. TRODAT uptake found to be progressively reduced 
with advancing PD. TS showed sensitivity, specificity, accuracy, 
NPV, PPV of 90.9, 87.5, 86.5, 95.2 & 45.5 % respectively. There 
is statistically significant agreement between TS and clinical 
rating scales in early PD but not in later stages. Scintigraphic 
indices had negative correlation with UPDRS. Specific uptake 
of ipsi,contralateral striatum and contralateral puamen ratio de-
creases with increasing UPDRS score. ASI has positive correla-
tion with UPDRS (Cor Coeff 0.806) & increases with increasing 
UPDRS score i.e disease duration. Average value of ipsi, con-
tralateral striatal specific uptake, contralateral P/C to caudate 
ratio progressively reduced with increasing MHY stage. Dis-
cussion:TS has high sensitivity & specificity in early PD iden-
tification. Longer duration of symptoms show reduced uptake 
& higher ASI. With advanced clinical rating, SPECT quantitation 
values showed downward trend. Significant difference in ASI 
observed in all MHY stages. Pairwise comparison was done for 
all stages for every quantitative index. ASI of striatal binding 
of trodat is important than clinical rating scale to diagnosis all 
stages of PD with ease. Conclusion: Tc-Trodat SPECT is simple, 
robust, highly sensitive, specific & accurate for identifying and 
staging PD. Stratial uptake reduces progressively with advanced 
PD, while asymmetric Trodat binding increases.
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EP-0331
Cerebral hybrid FDG PET/MRI in patients addressed for 
chronic fatigue syndrome with suspected macrophagic 
myofasciitis
S. Sahbai; Hopital Henri Mondor, Paris, FRANCE.

Introduction: Macrophagic myofasciitis (MMF) is a rare in-
flammatory disorder defined by arthromyalgias and chronic 
fatigue syndrome as well as cognitive impairment in patients 
with history of intramuscular injections of aluminum hydrox-
ide-containing vaccines1,2. A specific spatial pattern of cerebral 
glucose hypometabolism with 18F-FDG-PET/CT was shown in 
patients with histopathologic features of MMF at muscular site 
of vaccine injection3. Method: Patients with chronic fatigue 
syndrome and suspected MMF were addressed for cerebral 
imaging in our institution. All patients underwent hybrid PET/
MRI (Siemens Biograph mMR®) 30 min. after intra-venous injec-
tion of 18F-FDG (mean 190±65 MBq). MRI sequences. Imaging 
results were consecutively analyzed. Results: We included 23 
patients, mean age was 42. In 14 patients, glucose cerebral me-
tabolism was lower in the occipital, lateral temporal and parietal 
lobes as well as hippocampus and cerebellum. In contrast, fron-
tal cortex and basal ganglia were not affected. This pattern was 
only seen partially in 8 patients. Finally, one patient showed only 
light hypometabolism which was considered to be related to a 
mild cognitive impairment. The performed MRI sequences did 
not show anatomic anomaly related to the PET results. In 10 (?) 
patients spectroscopy was performed and showed. Additionally 
7 patients underwent cerebral blood flow sequences. Conclu-
sion: Hybrid 18F-FDG PET/MRI might be a potential non-inva-
sive imaging tool for patients with chronic fatigue syndrome 
associated with MMF. Larger studies including a comparison to 
normal database are needed. 1. Gherardi RK, Coquet M, Cherin 
P, et al. Macrophagic myofasciitis lesions assess long-term per-
sistence of vaccine-derived aluminium hydroxide in muscle. 
Brain : a journal of neurology. Sep 2001;124(Pt 9):1821-1831. 2. 
Authier FJ, Sauvat S, Champey J, Drogou I, Coquet M, Gherar-
di RK. Chronic fatigue syndrome in patients with macrophagic 
myofasciitis. Arthritis and rheumatism. Feb 2003;48(2):569-570. 
3. Van Der Gucht A, Aoun-Sebaiti M, Kauv P, et al. FDG-PET/CT 
Brain Findings in a Patient With Macrophagic Myofasciitis. Nucle-
ar medicine and molecular imaging. Mar 2016;50(1):80-84.

EP-0332
Functional imaging inpatients with drug-resistant focal 
epilepsy.
G. Capriotti1, D. Prosperi1, P. Pizzichini1, L. Carideo1, G. Lauretti1, 
D. Riolo1, A. Saccomanno1, l. De Palma2, F. Scopinaro1; 1Sapienza 
University, rome, ITALY, 2Ospedale Pediatrico Bambino Gesù, rome, 
ITALY.

Aim: Interictal [18F]fluorodeoxyglucose-positron emission to-
mography (FDG-PET) is useful in the presurgical evaluation of 
patients with drug-resistant focal epilepsy. Interictal [18F]fluo-
rodeoxyglucose-positron emission tomography (FDG-PET) is 
useful in the presurgical evaluation of patients with drug-resis-
tant focal epilepsy. Hypometabolism overlies the seizure-onset 
zone (SOZ) with a sensitivity of 86-90% in temporal lobe epi-
lepsy (TLE) and of 45-60% in extra-TLE. We aimed at clarifying 
its relationship with ictal high-frequency oscillation (iHFOs) and 
arterial spin labeling (ASL), an emerging non-invasive magnetic 
resonance imaging (MRI) perfusion technique. Materials and 
Methods: Twelve consecutive patients with cortical epilepsy for 
pre-surgical evaluation underwent a standardized assessment 
including video-electroencephalography (EEG) monitoring, 
structural MRI with ASL sequences and FDG-PET. We studied 
the correlation between epileptogenicity maps and FDG-PET 
and ASL. Results and conclusion: Of the 12 patients [7 women 
and 5 man; mean age 23]. The frequency band of iHFOs was on 
average 81-139 Hz (lowest, 30-60 Hz; highest, 160-210 Hz) and 
locolized the epilettogenic zone. PET scan identifies hypome-
tabolism FDG-PET interictal hypometabolism only in cases of 
temporal lobe epilepsy (TLE) and cortical displasia, whereas it 
was normal in extra-temporal epilepsy. ASL-MRI abnormalities 
(hypoperfusion) were seen in 7 patients vith TLE and in two of 
3 patients with extra-TLE. Conclusion: This finding suggests that 
interictal FDG-PET and ictal HFOs may share common under-
lying pathophysiologic mechanisms of ictogenesis in temporal 
lobe epilepsy. Interictal ASL is a non-invasive method that may 
help to localize the epileptogenic in extra-TLE zone showing hy-
po-perfusion in FCD.

EP-0333
Assessment of Brain Perfusion Disorders in Patients 
with Dizziness: Thorough Qualitative and Voxel based 
Quantitative Analysis on Functional SPECT Neuroimaging
R. Nemati, M. Nayyeri, N. Chabi, M. Assadi; Bushehr University of 
Medical Sciences (BUMS), Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Background: Due to limited studies of perfusion impairment in 
patients with dizziness, measuring the level of perfusion impair-
ment in patients and determining the areas involved in white 
matter and gray matter is very important. This study evaluates 
the prevalence of perfusion disorders in patients with dizziness. 
Furthermore the current study investigates whether there is an 
association between brain perfusion defects and dizziness se-
verity. Materials and Methods: 34 patients suffering from diz-
ziness, whose disease was confirmed by an expert neurologist 
were participated in this study. Age range is 28 to 79 with mean 
age about 54 yrs. and SD. 13.44 yrs. All the patients underwent 
brain SPECT scan. The severity of perfusion defects and number 
of affected areas were determined by visual assessment done 
by an expert nuclear medicine physician’s. All the SPECT data 
were compared statistically with our control group includes 
20 subjects, in order to determine significantly hypo perfused 
area of the brain in dizziness patients. Finally significant hypo 
perfused area was anatomically labelled using automated an-
atomical labelling (AAL), which covers 116 different brain re-
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gions. All this quantitative analysis was accomplished through 
using SPM software package. Results: Obtained results reveal 
that there was a significant relationship between dizziness and 
thickness of the carotid artery as well as a significant relationship 
between the thickness of the carotid artery and the number of 
affected areas in the brain. In addition to visual analysis, quan-
titative details were provided through SPM program including 
information about clusters with significant perfusion reduction 
characterized by location, size of the cluster and T values were 
obtained. Group analysis of the brain scan data in SPM software 
indicated a significant decrease in perfusion in temporal lobe 
including: fusiform right, Para hippocampal right, and mid-
dle temporal left. Furthermore, significant hypo perfused area 
in brain SPECT were mapping on brain MRI which facilitates 
more accurate localization. Conclusions: Quantitative analysis 
of the brain SPECT scan can reveal more detailed information 
about the extent of perfusion deficits and its anatomical region. 
Based on findings, increment of the thickness of the carotid ar-
tery causes to reduce brain perfusion in white matter and gray 
mater. It subsequently reduces cell metabolism which proba-
bly can lead to dizziness in patients. Although further studies 
with higher number of participants are needed to elucidate the 
problem with more details.

EP-27 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> 
Non oncology study -> Other clinical studies -> 
Gastroenterology, benign

EP-0334
67-gallium Citrate Oral Scintigraphy Evaluation In Crohn 
Disease: A Novel Inflammatory Highlighter? 
J. U. M. Calegaro1, J. B. Tajra1, A. de Paula1, J. Mengatti2; 1Instituto 
Hospital de Base, Brasilia, BRAZIL, 2Institute of Energy and Nuclear 
Research, São Paulo, BRAZIL.

Purpose: The management plan for a patient with Crohn’s Dis-
ease should take into account evaluation and identification of 
activity, site and behavior of disease. Endoscopy and radiology 
are complementary techniques, however repeated use over 
the time it’s little tolerated. The aim of this report was to assess 
activity, site and extension of Crohn’s Disease using 67Gallium 
citrate oral Scintigraphy [GCS]. Methods: In this prospective 
analytical cross sectional study, we describe a pilot with 6 con-
secutive cases of Crohn’s Disease [CD] and 3 control patients in 
follow up which were studied with GSC and colonoscopy. The 
patients were underwent a digestive transit studies with 67gal-
lium citrate (300uCi-11,1MBq) after oral ingestion. Anterior ab-
domen images were performed at 1, 3, 6, 24, 48 and 72 hours. 
All patients with CD were classified for activity clinical (CDAI), 
phenotype ( Montreal Classification) and endoscopic score 
(SES-CD). Results: Of six patients with Crohn’s Disease (4 wom-
en, 2 man; mean age, 36 years) in treatment with Anti-TNFs (4 
clinical remission; 2 activity disease) all of them showed some 
degree of activity thought GCS and only two confirmed by 

colonoscopy. The segment more affected was right colon (5/6). 
Terminal ileum was marked in two cases ( 2/6). Colonic exten-
sion was two segments in 50%. Discussion: The endogenous 
67Gallium citrate has been used to evaluation of inflammatory 
and/or infectious diseases with variables results. We decided 
use the oral form in inflammatory intestinal disease with in-
teresting results. Inaccessible regions to standard endoscopic 
techniques remain a challenge and the new tools assessments 
are necessary to evolve management for Crohn’s Disease. GSC 
evaluation showed activities areas in colon and ileum in pa-
tients with both clinical activities and remission, sometimes 
with normal endoscopy. Conclusion: The new findings in GCS 
evaluation revealed activities areas in patients with clinical and 
endoscopic remission. GSC perchance can be used to assess 
efficacy of anti-TNF therapies and has a potential for guided bi-
opsy by colonoscopy.

EP-0335
Drug conciliation for gastric emptying scintigraphy : a 
“digest” for transdisciplinary interaction !
T. Martin, F. Loutfi, E. Terrier, J. Gonzales, V. Vitton, S. Gabriel, E. 
Guedj, P. Garrigue, B. Guillet; APHM, Marseille, FRANCE.

Gastric emptying scintigraphy (GES) is the gold standard modal-
ity for gastroparesia diagnosis. Patients are often polymedicated, 
still, it has been described many drugs can significantly interact 
with gastric emptying, and biase the GES interpretation. Ac-
cording to the recommendations from the American Neurogas-
troenterology and Motility Society and the Society of Nuclear 
Medicine, patients should stop taking these medications 2 days 
prior to the scan. Given to the fact that these medications and 
their administration were rarely considered for GES interpreta-
tion, and in order to optimize the diagnosis, a drug conciliation 
(DC) was performed. This study aimed at evaluating the impact 
of DC on GES. Materials and methods: A literature review of 
drugs interactions with GES has been established. Jointly with 
the gastroenterologists, the exam indication was specified for 
each patient (initial diagnosis or therapy monitoring). Medica-
tions were investigated crossing three different sources (the 
patient himself, the computed drug history file at the Hospital, 
and the patient’s pharmacy). The patient was phone-called by 
the radiopharmacists the week before the exam. Any drug likely 
to interfere with GES was analyzed and categorized. The patient 
was told to interrupt non-vital, GES-interfering drugs 2 days be-
fore the exam. At the patient’s arrival on the day of the exam, 
a pharmaceutical interview with the patient focused on drug 
intake on the last two days and the information was immediate-
ly forwarded to the nuclear physician. The indication accuracy, 
the pharmaceutical time spent, the number and the severity of 
each potential drug interaction with GES, the patient’s compli-
ance with his treatment recommendations, and the information 
collided in the medical report, were the main indicators used 
for evaluation. Results and discussion: 45 patients performing 
GES were followed-up. 91% were multi-medicated including at 
least 1 drug influencing gastric emptying. Interviews with the 
patient and the gastroenterologist were helpful to precise the 
GES indication and adapt the recommendations consistently. 
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88% of these patients followed the given instructions regarding 
drug interruption, and 100% of the medical reports included the 
medications listed from DC, required to the gastroenterologist 
for interpretation. Nuclear physicians, gastroenterologists, and 
patients were all satisfied of drug conciliation and radiophar-
maceutical involvement in the process. Conclusion. Pharmaco-
logical treatment conciliation is a way to improve information 
and communication on patients’ medications. This study also 
illustrates how a transdisciplinary team can effectively improve 
practices for the patient’s care sake.

EP-0336
The role of oropharyngoesophageal scintigraphy in 
patients with neurodegenerative diseases candidates to 
speech therapy
A. Niccoli Asabella1, C. Altini1, T. Magarò1, M. Zinfollino2, D. 
Canniello3, M. L. Fiorella2, M. Megna3, G. Rubini1; 1Nuclear Medicine 
Unit, Interdisciplinary Department of Medicine, University of Bari, 
Bari, ITALY, 2Otolaryngology, Department of Basic Medical Science, 
Neuroscience and Sensory Organs - University of Bari, Bari, ITALY, 
3Physical and Rehabilitation Medicine, Department of Basic 
Medical Science, Neuroscience and Sensory Organs - University of 
Bari, Bari, ITALY.

Aim: to investigate the role of oropharyngoesophageal scintig-
raphy (OPES) in patients with neurological diseases classified by 
the “Dysphagia Outcome and Severity Scale” (DOSS) and can-
didates to speech therapy. Methods: We enrolled 33 patients 
(15 women and 18 men, mean age 59 years, range: 24-87) com-
plaining of dysphagia with diagnosis of amyotrophic lateral 
sclerosis (14/33), multiple sclerosis (9/33), Parkinson’s disease 
(4/33), spinocerebellar ataxia (2/33), neonatal brain disease 
(2/33) and ataxic syndrome (2/33). All patients underwent OPES 
using a standardized procedure (5 ml semiliquid bolus labeled 
with 37 MBq of 99mTc-nanocolloid; dynamic acquisition for 60 
seconds). Images were acquired with patients face in an 80° 
projection in front of gamma-camera. ROIs on the oral cavity, 
pharynx, esophagus and stomach were drawn to collect data 
about Oral, Pharyngeal and Esophageal Transit Time (OTT, PTT 
and ETT respectively), Esophagus-Gastric Transit Time (EGTT), 
Oral, Pharyngeal and Esophageal Retention Index (ORI, PRI, and 
ERI respectively) and Esophageal Emptying Rate (EER). Patients 
were divided into 2 groups: DOSS1 (moderate, mild/moderate 
and mild dysphagia) which included 19/33 patients, DOSS2 
(normal or slight compromised swallowing) which included 
14/33 patients. Cohen’s test was applied to compare OPES re-
sults with DOSS groups. Results: ORI was pathological in 8/19 
pts of DOSS1 and non-pathological in the remnant, while it was 
non-pathological in all 14 pts of DOSS2, showing fair agreement 
(k=0.38). PRI resulted pathological in 11/19 pts of DOSS1 and 
non-pathological in the remnant while it was pathological in 
3/14 pts DOSS2 and non-pathological in the remnant, show-
ing fair agreement (k=0.34). ERI resulted pathological in 17/19 
pts of DOSS1 and non-pathological in the remnant while it was 
pathological in 7/14 pts of DOSS2 and non-pathological in the 
remnant, showing moderate agreement (k=0.41). EER resulted 
pathological in 15/19 pts of DOSS1 and non-pathological in 

the remnant while it was pathological in 7/14 pts DOSS2 and 
non-pathological in the remnant, showing fair agreement with 
DOSS (k=0.29). OTT, PTT, ETT and EGTT showed no agreement 
with DOSS. Conclusion: Dysphagia is a relevant problem in 
neurological patients. OPES is a simple and well tolerated pro-
cedure that provides information on all the swallowing act until 
the stomach is filled. The evaluation of each segment, not only 
oral and pharynx, is fundamental because it is related with DOSS 
and integrates the clinical evaluation, helping the physiatrist in 
the choice of the speech therapy.

EP-0337
Utility of Salivary Gland Scintigraphy in the Diagnosis of 
Sjögren Syndrome
M. de la Rubia Marcos, M. García Alonso, C. Mena Melgar, C. 
Sandoval Moreno, A. Herrero Muñoz, L. Castillejos Rodriguez, A. 
Ortega Valle, C. Paniagua Correa, M. Balsa Bretón; HU Getafe, 
Madrid, SPAIN.

Objective: To analyze usefulness of (99m)Tc-pertechnetate sal-
ivary gland scintigraphy in patients with of Sjögren’s syndrome 
suspicion. Materials and methods: We retrospectively analyzed 
74 studies carried out during the last two years (10 men and 
64 women with ages between 19-75 years). Seventeen studies 
were excluded due to lack of follow-up. A dynamic study was 
performed for 30 minutes, administering a citrus stimulus in the 
middle of the exploration. Images were processed by drawing 
ROIs in parotid and submandibular glands and making activity 
/ time curves. Uptake and elimination phases were visually eval-
uated. Results: 35 of the 57 patients were Sjögren’s Syndrome 
diagnosed, 33 of them had a positive result on the scintigraphy 
(VP). Of the 22 patients in whom disease was discarded, 18 had 
a negative study (VN). Sensitivity and specificity values   in our 
sample were 94% and 82% respectively, obtaining a PPV of 89% 
and a NPV of 90%. 56.8% of the patients presented affectation 
of both the uptake and the elimination phase of the radio-
tracer, 37.8% showed only uptake phase affectation and 5.4% 
only elimination phase affectation. The pattern of global dam-
age (parotid and submandibular) was the most common (73% 
of the studies), followed by the exclusive damage of the sub-
mandibular (19%) and the parotid (8%) glands. Conclusions: 
Salivary gland scintigraphy is a useful non-invasive method for 
the diagnosis of Sjögren’s syndrome, with a high sensitivity and 
specificity. The most frequent alteration observed was affecta-
tion of all the glands and in both phases of the study (uptake 
and elimination).

EP-0338
Utility of the salivary gland scintigraphy in the diagnosis 
of Sjögren’s disease in relation to antibodies
M. de la Rubia Marcos, M. García Alonso, C. Sandoval Moreno, C. 
Mena Melgar, A. Herrero Muñoz, L. Castillejos Rodriguez, A. Ortega 
Valle, C. Paniagua Correa, M. Balsa Bretón; HU Getafe, Madrid, 
SPAIN.

Objective: To analyze usefulness of salivary gland scintigra-
phy in patients with Sjögren’s syndrome suspicion in relation 
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to reference antibodies. Materials and methods: We retro-
spectively analyzed, 74 studies carried out during the last two 
years (10 men and 64 women), with ages between 19-75 years. 
Seventeen studies were excluded due to lack of follow-up. 
A dynamic study was performed for 30 minutes, administer-
ing a citrus stimulus in the middle of the exploration. Imag-
es were processed by drawing ROIs in parotid and subman-
dibular glands and making activity / time curves. Uptake and 
elimination phases were visually evaluated. Antibodies were 
collected in all patients, considering positive the presence of 
anti-Ro antibodies, anti-La antibodies, or the combination of 
both positive rheumatoid factor and positive ANAS at titers ≥1: 
320. Results: 30 of the 57 patients had a diagnosis of Sjögren’s 
Syndrome based on antibody criteria, 25 of them had also ob-
tained a positive result on the scintigraphy (VP). Of the 27 pa-
tients who had negative antibodies, 15 had a negative scintig-
raphy (VN) study too. Considering the positivity of antibodies 
as the gold standard for the diagnosis of Sjögren’s syndrome, 
the sensitivity value of the scintigraphy in our sample was 83%. 
Conclusions: Salivary gland scintigraphy is a useful diagnostic 
tool in the diagnosis of Sjögren’s syndrome, considering the 
positivity of antibodies as the gold standard for the diagnosis 
of that disease.
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EP-0339
Wandering spleen on FDG PET/CT
K. Oksuzoglu, S. Ozguven, C. O. Engur, S. Inanir; Marmara 
University Pendik Research and Training Hospital, Istanbul, TURKEY.

Intoduction: Wandering spleen is a rare condition with a re-
ported incidence of less than 0.5%. In patients with wander-
ing spleen it is characterized by ectopic localization of spleen 
anywhere in the abdomen or pelvis because of the laxity of 
splenic ligaments. It can be congenital or acquired with a 
high incidence of splenic torsion and infarction. Herein we 
presented FDG PET/CT findings of a patient diagnosed with 
incidentally detected wandering spleen. Method: A 61 year-
old female diagnosed with breast cancer was referred to FDG 
PET/CT for evaluating the response to treatment. Results: Mild 
FDG uptake (SUVmax:1.5) was seen in the primary lesion area 
in the upper outer quadrant of the right breast on FDG PET/
CT images. Interestingly, the spleen was not located in the left 
upper quadrant without history of splenectomy. A mild hyper-
metabolic soft tissue density mass with hilum was observed 
in the mid abdomen and this mass was evaluated in favor of 
spleen. On repeating PET/CT scan the spleen was observed in 
totaly different localization rather than normal and previous-
ly observed PET/CT position but no change was detected in 
other findings. Discussion: Wandering spleen can lead to tor-
sion and splenic infarct. The standart treatment procedure of 

wandering spleen is splenopexy unless torsion of the pedicle. 
Wandering spleen should be kept in mind when spleen was 
not located in its original position and mild hypermetabolic 
soft tissue mass with hilum was seen in the lower abdomen 
and pelvis.
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EP-0340
Optimization Of The Method For Calculating The Rate 
Of Glomerular Filtration Of The Kidneys In Patients With 
Hydronephrosis Using Reniography With 131I-Hypuran
P. Korol1,2, M. Tkachenko2, D. Levinskiy1; 1Clinical City Hospital #12, 
Kiev, UKRAINE, 2A.A. Bohomolets National Medical University, Kiev, 
UKRAINE.

Aim: Optimization of the mathematical method for calculating 
the rate of glomerular filtration (GF) of the kidneys, taking into 
account the developed correction amplitude coefficient, using 
the renography with 131I-Hypuran. Material and method: Re-
nography with 131I-Hypuran was used to study 125 patients (73 
women and 52 men) aged 28 to 65 year. The control group is 
represented at the expense of the same patients, who calcu-
lated the rate of GF of the kidneys using a renoscintigraphy 
with 99mTc-DTPA. Calculation the rate of GF of the kidneys was 
carried out according to the formula of standardized volume of 
distribution of radiopharmaceuticals (RF) using the developed 
design correction amplitude coefficient of curve of renography. 
Results: According to the results of the study, all patients with 
hydronephrosis were divided into four cohorts, depending on 
the amplitude of the scintigraphic curve. cohort (n = 18) had 
an amplitude of the renographic curve of less than 30 imp/sec, 
cohort (n = 37) - 31-60 imp/sec, cohort (n = 43) - 61-80 imp/
sec, IV cohort (n = 27) - 81-100 imp/sec. According to our calcu-
lations, the corrective amplitude coefficient for cohort was 1.0, 
for cohorts - 1.5, for cohorts - 2.0, for IV cohorts - 2.5. Thus, the 
mean rate of GF according to the radionuclide method, taking 
into account the amplitude coefficient, was equal to 37.2±1.65 
ml/min, II cohorts 49.4±1.81 ml/min, III cohorts 65.7±2.03 ml/
min, IV cohort 81.3±2.11 ml/min. In comparison, according to 
calculations of renoscintigraphy with 99mTc-DTPA, the mean rate 
of GF in I cohort was 36.2±1.43 ml/min, II cohorts 51.1±1.53 ml/
min, III cohorts 67.2±1.77 ml/min, IV cohort 82.6±2.03 ml/min. 
The difference between rate of GF indices calculated using the 
applied methods of calculation was not significant (p > 0.05). 
Conclusion: Radionuclide method of calculating rate of GF, 
taking into account the correction amplitude coefficient, can 
be used to monitor changes in the filtration processes of the 
kidneys in controlling the quality of treatment for patients with 
hydronephrosis, using a simple and more economical method 
- renography with 131I-Hipuran, which is relevant for many devel-
oping countries.
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EP-0341
Assessment of the Relationship Between the Visual and 
Quantitative Findings of Dynamic Renal Scintigraphy in 
Patients with Renal Ectopic and Fusion Anomalies
S. S. Gültekin, M. Bozkurt, D. Çayır; T.C. Ministry of Health, 
University of Health Sciences, Dışkapı Yıldırım Beyazıt Training and 
Research Hospital, Ankara, TURKEY.

Purpose: We aimed to investigate the correlation between visu-
al and quantitative findings of Tc-99m diethylenetriamine pen-
ta-acetic acid (DTPA) dynamic renal scintigraphy in patients with 
renal ectopic and fusion anomalies. Subjects and Methods: We 
screened medical records of DTPA dynamic renal scintigraphy 
images performed in our department between 2015 and 2018, 
retrospectively for the presence of the renal anomalies. The study 
subjects comprised thirty-six kidneys (18 components of 9 pa-
tients with a horseshoe kidney, 2 patients with a cross ectopic 
kidney, and 16 patients with a pelvic ectopic kidney) of twen-
ty-seven patients (F/M: 11/16, mean age: 35 years ±16). Renal 
perfusion and extraction phases (renal input function (RIF) as nor-
mal/decreased) and excretion phase (renal output function (ROF) 
as normal/non-obstructive/obstructive) were visually assessed. 
The quantitative analysis of the RIF was evaluated by the split 
renal function (SRF), the maximum radioactivity count (Cmax), 
the time-to-peak of the renogram curve (Tmax), and the renal 
retention index (RRI), wherever the quantitative analysis of the 
ROF is assessed by the clearance half-time (T1/2), and the nor-
malized residual activity before furosemide (NORA-BF) and after 
furosemide (NORA-AF) (F+20 protocol). We statistically surveyed 
the correlations between the visual and quantitative findings. 
Spearman’s or Pearson’s correlation test was used depending on 
whether the data follow a normal distribution or not. Results: 
There was a strong linear correlation between RIF and SRF eval-
uations (r=0.76). Correlations between RIF and Cmax, Tmax, RRI 
were not statistically significant (p>0.05). Our findings revealed 
a negative linear correlation between ROF and T1/2 (rho=-0,73), 
between ROF and NORA-BF (r=-0,46), and between ROF and 
NORA-AF (r=-0,57). The distribution of the mean values of SRF 
in groups with normal and decreased RIF were 50.4%±7.1 and 
26.1%±14.6, respectively (p <0.001). The distribution of mean val-
ues of ROF quantitative parameters according to normal, non-ob-
structive and obstructive groups as follows: T1/2 (normal: 8.7 
min±7.5, non-obstructive: 23.4min±7.4, p<0,001), NORA-BF (nor-
mal: 0.5±0.2, non-obstructive: 1.8±1.2, and obstructive: 1.7±0.4, 
p<0,05) and NORA-AF (normal: 0.3±0.2, non-obstructive: 0.6±0.5, 
and obstructive: 1.8±0.4, p<0.001). Conclusion: This study sup-
ports the utility of SRF in evaluating RIF in patients with renal ec-
topic and fusion anomalies. Findings of this study suggest that 
it may be useful to consider the quantitative parameters in the 
discrimination of obstructive/non-obstructive patterns for evalu-
ation of the excretion phase in the anomalous kidney.

EP-0342
Evaluation of Renal Split Function by Scintigraphy and 
Geometric Mean Calculation
A. Albatly, R. Klein, E. Leung, W. Zeng, B. Ziebarth; The Ottawa 
Hospital, Ottawa, ON, CANADA.

Introduction: The split renal function is routinely assessed by 
renal scintigraphy (renal scan), especially for living kidney do-
nors and patients with suspected renal obstruction. Despite that 
attenuation artifact due to the difference in kidney positioning 
could be partially corrected by geometric mean (GM); renal 
scans are routinely acquired on posterior images. Dual-headed 
cameras have become routine equipment and enable dynamic 
GM for renal scan. In this study we assessed the split function 
by imaging kidneys both anteriorly and posteriorly on dual 
head gamma cameras. The split function calculated by geomet-
ric mean was obtained and was compared to the results from 
routine (posterior only) image measurements. Materials and 
Methods: We reviewed renal scans with 99mTc-MAG or 99mTc-DT-
PA from 20 patients (age: 66.4±19.3, F:M=14) from Jan. 23, 2018 
to April 23, 2018 who had both anterior and posterior images 
acquired on dual head ECAM cameras. Split renal function using 
posterior images were retrieved from the clinical workup, and 
GM images were processed subsequently. The region of inter-
est of each kidney and the background was drawn by a reader 
blinded to clinical data on Hermes hybridViewer V2.6, in a sim-
ilar manner as clinical routinely. The split function of the right 
and left kidney calculated from the posterior and geometric 
means were compared. Continuous variables were presented as 
mean ± standard-deviation. Results: Of 20 patients with renal 
scans, 14 had normal positioning kidneys (group 1). Abnormal 
positioning kidneys (group 2) were observed in pelvic kidney 
(2), horseshoe kidney (1), malrotated kidney (1), and the kidney 
with adjacent tumors (2). The mean split function of the right 
kidney was 54±11% from GM, compared to 52±11% from pos-
terior for group 1, and 43±11% from GM, compared to 37±16% 
from posterior for group 2. The difference in right or left kidney 
split function was 2.6 ±1.6% for group 1 and 8.7±4.8% for group 
2, respectively. Conclusion: This preliminary data showed that 
geometric mean could improve the diagnostic accuracy in split 
renal function, with the change of 2-3% in normal positioning 
kidneys and 8-9% in abnormal positioning kidneys. Considering 
no additional radiation exposure or additional imaging time for 
the geometric method, it should be used in the routine assess-
ment of renal split function.
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EP-0343
Dose painting in prostate cancer with simultaneous 
11C-Choline PET and Multiparametric MR
E. Marino1,2, G. Peña1,2, A. Mugneco1, H. Aguero1, G. Alvarez1; 
1FUESMEN, Mendoza, ARGENTINA, 2Comision Nacional de Energia 
Atomica - CNEA, Buenos Aires, ARGENTINA.

Purpose: To evaluate a PET/MR protocol to identify tumor le-
sions in the prostate from avid 11C-Choline and its correlation 
with high anatomical resolution MR-T2 images and Diffusion 
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Weighted Imaging (DWI) to define a new biological target vol-
ume (BTV) for radiotherapy planning treatment (RP). Subjects 
& Methods: Eight patients with prostate cancer (PC) diagnosed 
by biopsy underwent simultaneous PET and multi-parametric 
(mp-MR) protocol with 11C-Choline located in the prostate and 
RP simulations. For all patients, a standard plan of IMRT (sIMRT) 
was designed with a dose of 70 Gy to the planning target vol-
ume (PTV) from CT images and two IMRT plans with a simulta-
neous integrated boost (SIB-IMRT) to deliver 74.76 and 77 Gy to 
the BTV and 70 Gy to the rest of the PTV from PET/MR images, 
in order to escalate therapeutic doses in tumor lesion detected. 
Results: A total of 14 lesions were detected, mean lesion size 
± standard deviation 4.33 ± 3.13 cm3 (range 1.3 - 11.10 cm3), 
involving peripheral (PZ) and central zone (CZ) in prostate gland. 
MR-T2 images fused with PET images were useful to delimit le-
sions located in the PZ. For CZ lesions, MR-T2 images had to 
be analyzed together with PET and DWI images. On the other 
hand, DWI sequence showed a great potential in the BTV mark-
ing, mainly in the prostate CZ. For identification of the prostatic 
capsule (PC) and seminal vesicles (SV), the use of high resolution 
MR-T2 images provided a precise definition of the CTV, the dif-
ference percentage size was -12% for PC and -20% for SV as com-
pared with computed tomography (CT). Changes in dose levels 
in organ at risk (OARs) after increasing selective dose developed 
in the lesion are not significant when compared to sIMRT, by 
clinical criteria. Conclusions: This work shows that 11C-Choline 
PET/MR protocol localized in the prostate can be used to define 
tumor lesions in radiotherapy planning treatment. The combi-
nation of PET and MR multiparametric images achieve the best 
delineation of the tumor and OARs, decreasing the volume to 
be irradiated up to 20% compared to the planning with CT im-
ages. The adoption of SIB-IMRT strategy within the defined areas 
can deliver escalating therapeutic doses without increasing tox-
icity in the OARs. High doses in prostate tumors may significant-
ly improve the therapeutic response of patients by preventing 
relapses after the first year of treatment.
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EP-0344
Our Performance In Sentinel Lymph Node Biopsy (SLNB) 
After Neoadyuvant Chemotherapy In Patients With Locally 
Advanced Breast Cancer (LABC) Diagnosis
J. Espejo Niño, M. Nevares Herrero, A. Esteban Figueruelo, M. 
Sánchez Salmon, E. Rodeño Ortíz De Zarate; Hospital Universitario 
Cruces, Barakado, SPAIN.

Aim: We evaluated our performance in SLNB after neo-adyuvant 
chemotherapy(A-NAC) in patients diagnosed with LABC, ob-
taining the detection rate and false negatives of the technique 
and analyzing the response to treatment (tumor and lymph 
node) and the evolution of the disease. Material and method: 

Retrospective study (January/2012-January/2018). The inclusion 
criteria were: consecutive patients, diagnosed with LABC (TNM-
AJCC-7th-Edition); scheduled for NAC; with radiological evalu-
ation to the treatment, (RECIST 1.1 criteria); submitted, A-NAC, 
to mastectomy/lumpectomy, SLNB and axillary lymphadenec-
tomy(LDN); we evaluated the pathological response (Miller & 
Payne criteria) and we performed a follow-up of the response to 
treatment (at least 12 months A-NAC). Results: Of 422 patients, 
34 patients met the inclusion criteria, (average age: 48.8 years), 
2 with bilateral involvement, in total 36 breasts.The initial T stag-
ing was: cT1: 5(14%); cT2: 19(53%); cT3: 7(19%); cT4a: 4(11%); 
cT4b: 1(3%). The initial N staging was: cN(0): 4(11%) and cN(+): 
32(89%). We performed fine-needle aspiration biopsy(FNAB) for 
all cN(+) patients. The results were 23(72%) FNAB(+) and 9(28%) 
FNAB(-). Histological subtypes included: infiltrating ductal carci-
noma(IDC): 31 (86%), infiltrating lobular carcinoma(ILC): 2 (6%), 
IDC+Ductal Carcinoma in-situ(DCIS): 1(3%), HG-DCIS: 1(3%) and 
Mucinous Carcinoma: 1(3%).The prognostic biomarkers status 
were: Luminal(A): 3(8%), luminal(B): 15(42%), triple negative: 
6(17%) and Her2: 11(31%). A-NAC the responses of the target 
lesions by MRI were: 9(28%) complete responses(CR) 22(61%); 
partial responses(PR) 3(8%); stable diseases(SD) and 2(6%) pro-
gressions(PG). A-NAC and post-surgery outcomes SLNB were: 
19(53%) SLNB(+): 14PR; 1CR; 2SD and 2PG. 13(36%) were SLNB(-): 
5PR; 7CR; 1SD and 4(11%) did not present tracer migration (NM): 
3 were PR, (1 was LDN(+), relapse later and then died) and 1 
CR. However, in this group, we found that no lymph node his-
tological changes were attributable to the treatment (according 
to Miller & Payne criteria: type A and B responses). The LDN re-
sults were: 11(31%) LDN(+) whose were: 7(19%) SNLB(+); 1(3%) 
SLNB(-) and 3(8%) NM. 25(69%) were LDN (-): 12(33%) SLNB(+), 
where the SLNs were the only infiltrated lymph nodes. 12(33%) 
SLNB(-) and 1(3%) NM, (with lymph nodes pathological response 
Miller & Payne type A). Only 8% of cN(+) A-NAC patients pre-
sented lymph node response to pN(0). None SLNB(-) presented 
progression including the false negative. The 2 PG after therapy 
remain stable. Conclusions: In our series, the SLNB detection 
rate was 89%, probably related to the absence of lymph nodes 
changes attributable to the therapy. We obtained 3% of false 
negatives and none of the SLNB(-) presented progression.

EP-0345
Reproducibility of Sentinel Lymph Node Scintigraphy
P. Soeiro1, H. Martins1, A. Alburqueque1, R. Silva1,2, G. Costa1,3, J. 
Pedroso Lima1,3,2; 1University Hospital Center of Coimbra, Coimbra, 
PORTUGAL, 2ICNAS - Institute of Nuclear Sciences Applied to 
Health, Coimbra, PORTUGAL, 3Faculty of Medicine of the University 
of Coimbra, Coimbra, PORTUGAL.

Purpose/introduction: In some tumors, sentinel lymph node 
(SLN ) biopsy has been reported as a safe and accurate method 
for screening lymph node malignancy involvement. Defined as 
the first node to receive the seeding of lymph-borne metastat-
ic cells, sentinel lymph node can be easily identified by scinti-
graphic techniques (SLNS). Although this intraoperative tech-
nique guides the surgeon to the sentinel node, scintigraphic 
images provide important preoperative information about the 
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exact location of the target. Because some doubts existed about 
the accuracy of the SNLS identification in the clinical practice, 
we aimed to assess the reproducibility of SLNS technique in 
our department. Subjects & methods: Patients who repeated 
SLNS between 19-01-2004 and 24-04-2017 due to surgery re-
schedule were selected. The paired SLNS were retrospectively 
categorized in one of three groups by two blind readers: group 
1 - overlapping lymphatic drainage, group 2 - partially overlap-
ping lymphatic drainage, characterized by the identification of 
the same SLN, but with different drainage pathways, and group 
3 - non-overlapping lymphatic drainage, defined by the identi-
fication of different SLN in both scintigraphic studies. Results: 
Thirty patients repeated SLNS in the selected time period. Two 
patients did not completed one of the two scintigraphic stud-
ies and one was submitted to surgery between the two SLNS, 
and thus were excluded. Our sample consisted of 13 melanoma 
patients, 12 with unilateral breast cancer and 2 with vulvar car-
cinoma (20 women, 7 men, average age: 68.3±10.8 years). The 
time period between studies was 15.5±14.8 days (minimum 1 
day and maximum 77 days). In 26 patients (96%), there was a 
completely overlapping lymphatic drainage (group 1). No pa-
tient was included in group 2. Only one patient with breast 
cancer had a non-overlapping lymphatic drainage (4%). In this 
patient, the axillary SLN faintly identified in the first study was 
not seen in the second SLNS, performed 42 days later. Histo-
pathology confirmed diffuse infiltration of the axillary pathway 
and SNL. Discussion/conclusion: In our sample, SLNS was 
highly reproducible. The only observed difference in the paired 
studies seemed to be caused by disease progression (metastatic 
infiltration of axillary SLN), and not inherent to the technique.

EP-0346
Sentinel Lymph Node Biopsy (SLNB) In Vulvar Cancer. 10 
Years Of Experience In The Balearic Islands
N. Orta1, C. Sampol2, A. Repetto1, A. Martín3, J. Rosselló1, M. Oporto1, 
M. Toscano1, S. Rubí2, C. Peña2; 1Hospital Universitari Son Espases, 
Palma, SPAIN, 2Hospital Universitari Son Espases/IdISBa, Palma, 
SPAIN, 3Hospital Son Llàtzer, Palma, SPAIN.

Aim: Utility of Sentinel Lymph Node Biopsy (SLNB) procedure 
in early-stage of Vulvar Cancer patients and evaluation of re-
sults, recurrences and morbidity in a follow-up time of 10 years. 
Materials & Methods: From 2008 until 2018, 40 patients with 
vulvar cancer and SLNB were reviewed. The day before the 
intervention, 99mTc-Nanocoll (4mCi) was injected peritumor-
ally in all patients. Dynamic and planar lymphoscintigraphy of 
the inguinal region, obtaining anterior and lateral projections, 
were performed. During the surgery procedure inguinofemoral 
lymph nodes were checked with a gamma probe detecting the 
SLNs. Intraoperative histopathologic assessment of these SLNs 
were performed. Results: Median age of patients was 72 years. 
Final histology determined: 37 squamous cell carcinoma, 1 car-
cinosarcoma, 1 apocrine hidroadenocarcinoma and 1 unknown. 
Migration rate was 97.5%, with a total of 129 SLNs removed 
(median 3.2/patient). Tumor location: 3 out of 25 with lateral 
lesions had bilateral drainage and 2 out of 15 with middle line 
lesions had unilateral drainage. On lymphoscintigraphy, 16 out 

of 40 had bilateral drainage: 9 SLN negative (1 with left blockage 
drainage) and 7 SLN positive; 24 out of 40 had unilateral drain-
age: 21 SLN negative (1 false negative) and 3 SLN positive. Of 
the total SLN positive (10/129), in 8 of them an inguinofemoral 
lymphadenectomy was performed. We had just 1 case of false 
negative, having positive lymphadenopathies next to the SLN(-
). In 12 out of 40 patients appeared postsurgical complications, 
with 4 lymphedemas. During a median follow-up of 4 years, we 
identified recurrences in 6 out of 10 patients with SLN positive 
(40% mortality) and in 7 out of 30 patients with SLN negative 
(16% mortality). Conclusion: SLNB in Vulvar Cancer is the tech-
nique of choice for a correct staging and locoregional therapy 
(detection rate nearly 100%). It is important to have a correct 
clinical lymph node staging before the surgery in order to avoid 
potential blockage drainages which could induce false negative 
SLN. In our experience, the positivity of SLN had no relation with 
a higher recurrence rate, but it has a relation with the mortali-
ty (40% in positive SLN). Total lymphedema rate was 10%, with 
only one case of early lymphedema associated with a positive 
SLN, without lymphadenectomy. In our follow-up time, any pa-
tient with negative SLN developed lymphedema.

EP-0347
Visualization of sentinel lymph nodes in head and neck 
tumors
I. Sinilkin, V. Chernov, E. Choynozonov, S. Chizhevskaya, A. 
Medvedeva, R. Zelchan, O. Bragina, A. Goldberg; Tomsk National 
Research Medical Center of the Russian Academy of Sciences, 
Tomsk, RUSSIAN FEDERATION.

Aim: The aim of the study was to evaluate the diagnostic effi-
ciency of the new radiopharmaceutical 99mTc-Alotech for the 
detection of sentinel lymph nodes (SLN) in patients with head 
and neck tumors. Materials and methods: The study included 
21 patients treated in the Department of Head and Neck tumors 
of the Tomsk National Research Medical Center of the Russian 
Academy of Sciences. 99mTc-Alotech was injected in the sub-
mucosal layer along the perimeter of the tumor for visualization 
of sentinel lymph nodes in 2-4 points (20 MBq in each injection). 
Single-photon emission computed tomography (SPECT) of the 
neck area was performed on a gamma camera (E.CAM 180, Sie-
mens) 3 and 18 hours after injection of radiopharmaceutical. 
Evaluation of examination results was carried out visually and 
by calculating of the inclusion`s intensity of the radiopharma-
ceutical in sentinel lymph nodes in comparison with the place 
of introduction. Results of the SPECT and CT examinations were 
combined for improvement of a topographic localization. Intra-
operative detection of sentinel lymph nodes was performed us-
ing gamma probe Gamma Finder II® (USA) by careful measure-
ment of gamma radiation level in the projection of lymphatic 
collectors. Results: Sentinel lymph nodes were detected in all 
patients during the SPECT and intraoperative radiometry, sensi-
tivity of the method was 100%. 1 sentinel lymph node was visu-
alized in 18 (85.7%) patients, 2 SLNs were located bilaterally in 3 
(14.3%). Sentinel lymph node was located in the III level of the 
neck in 76.2% cases. The intensity of inclusion of 99mTc-Alotech 
in the SLN at 18 hours after injection was 8.3 ± 7.5% in SPECT ex-
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amination, 12.7 ± 8.8% - in radiometry. There were no metastatic 
invasion in sentinel lymph nodes and other lymph nodes of the 
neck area during the histological evaluation, specificity of the 
method was 100%. Multimodal technique with combining of 
SPECT and CT results allowed to surgeons to focus on the sen-
tinel lymph node anatomical location. Conclusions: The use of 
the 99mTc-Alotech radiopharmaceutical in patients with head 
and neck tumors makes it possible to detect sentinel lymph 
nodes with sensitivity and specificity of 100%. 99mTc-Alotech 
is characterized by a high level of accumulation in the SLN with 
improvement of visualization and reduction the operation time.

EP-0348
First results from ex-vivo experience in Radioguided 
Surgery Technique with Beta- Radiation in meningioma 
and neuroendocrine patients
C. M. Grana1, E. Solfaroli Camillocci2, M. Colandrea1, R. Faccini2, E. 
Bertani1, E. Pisa1, L. Funicelli1, M. E. Ferrari1, S. Morganti3, S. Papi1, M. 
Cremonesi1, M. Schiariti4, S. L. V. Fracassi1, L. Gilardi1, S. M. Baio1, P. A. 
Rocca1, L. L. Travaini1, N. Fazio1, C. Fodor1, M. Chinol1, G. Buonsanti1, 
F. Collamati3, C. Mancini-Terracciano3, P. Ferroli4, B. Pollo4; 1Istituto 
Europeo di Oncologia, Milano, ITALY, 2Istituto Nazionale di Fisica 
Nucleare; Dip. Fisica, Univ. di Roma “La Sapienza”, Roma, ITALY, 
3Istituto Nazionale di Fisica Nucleare, Roma, ITALY, 4Fondazione 
Istituto Neurologico Carlo Besta, Milano, ITALY.

Introduction: Radioguided surgery (RGS) is a technique aimed 
at assisting the surgeon to reach a complete resection of the tu-
mour, while minimizing the amount of healthy tissue removed. 
RGS with beta- radioisotopes, as 90Y, is a novel approach fo-
cused on developing a new probe which, detecting electrons 
and operating with low background, provides a clearer delinea-
tion of the margins of lesions with low radiation exposition for 
surgeons Aim: To validate this RGS procedure, tests on ex-vivo 
specimens of tumors expressing somatostatin receptors as brain 
meningioma and gastro-entero-pancreatic neuroendocrine tu-
mors (GEP NET) were performed. Materials and Methods: We 
studied these tumors due to the high uptake of a beta- emitting 
radiotracer already in use in clinical practice as 90Y-DOTATOC. 
Patients were enrolled according to the tumour Standard Up-
take Value (SUV>2) and the expected Tumour to Non-tumour 
Ratio (TNR>10) estimated from 68Ga-DOTATOC PET/CT imag-
es. So far, after giving written informed consent, 4 meningioma 
and 4 GEP NET patients, received 68Ga-DOTATOC/PET, MR or 
CT scan, two weeks prior to surgery. Twenty-four hours before 
surgery, meningioma pts received a median activity of 4.5 mCi; 
NET pts received 5 mCi of 90Y-DOTATOC. Results: Surgery was 
performed as clinical and radiological indicated. Tumors and the 
around tissues were sectioned in different samples and were 
examined with the beta- detecting probe to assess the sensi-
tivity of millimeter-sized tumour remnants. All the tumor sam-
ples showed high counts of radioactivity, with difference from 
surrounding healthy tissues. The radioactivity in the tumour 
samples was between 4.5 and 17x greater than the background 
activity. 11 surgical removed NET lesions identified on CT (8 
lesions) or 68Ga-DOTATOC PET/CT (11 lesions) were found to 
have foci of elevated activity at RGS. The abdomen CT missed 

1 peripheral nodule and 2 nodules at the hepatic hilum but the 
complementary evaluation of 68Ga-DOTATOC PET/CT increased 
the overall accuracy. Conclusions: These first ex-vivo RGS tests 
showed that through this probe we can discriminate very 
strongly between tumor and nearby healthy tissues by the ad-
ministration of low activities of 90Y-DOTATOC. We are planning 
to complete the trial in NET patients, as it is well known that 
a complete surgery could better the prognosis of this disease. 
Further developments of the probe could increase its sensitivity, 
in order to reduce the dose for a given administered activity. The 
association of CT/MR and 68Ga-DOTATOC PET/CT in NET and 
meningioma patients remains mandatory to obtain a minimal 
invasive surgery.

EP-0349
Evaluation of Selective Sentinel Lymph Node Biopsy 
in Breast Cancer Patients without Axillary Involvement 
Candidates to Neoadjuvant Chemotherapy: a Prospective 
Study
J. Alors-Ruiz1,2, S. Sanz-Viedma1, A. Delgado-García1, F. J. 
Fernández-García3, V. Scholz-Gutiérrez3, A. Montellano-Fenoy1, M. 
D. Martínez del Valle-Torres1, S. Ortega-Lozano1, R. Gómez-Pérez3, T. 
Cano-Barbadillo4, J. M. Jiménez-Hoyuela-García1, L. Vicioso-Recio4; 
1Nuclear Medicine Department. Virgen de la Victoria University 
Hospital, Málaga, SPAIN, 2University of Málaga, Málaga, SPAIN, 
3Breast Pathology Unit. Virgen de la Victoria University Hospital, 
Málaga, SPAIN, 4Pathology Department. Virgen de la Victoria 
University Hospital, Málaga, SPAIN.

Purpose: Sentinel node biopsy (SNB) is still a controversial issue 
in patients undergoing neoadyuvant chemotherapy. The aim of 
this study is to evaluate the results of the sentinel lymph node 
biopsy (SLNB) after a neoadjuvant chemotherapy in breast can-
cer patients without axillary involvement at diagnosis, after six 
years applying a validated and implemented procedure. Sub-
jects and methods: Prospective study from April 2011 to March 
2017 with 85 women included (mean age: 48 y) with breast in-
filtrating carcinoma treated with neoadjuvant chemotherapy 
(anthracyclines plus taxanes) for conservative purposes. Axillary 
status was established by clinical examination and ultrasound 
(fine needle aspiration were performed for indeterminate or 
suspicious axillary lymph nodes). Afterwards neoadjuvant 
chemotherapy, lymphoscintigraphy was performed after the 
periareolar injection of 37 MBq 99mTc labelled nanocolloid. The 
sentinel node was analysed by HE staining and immunohisto-
chemistry. Axillary lymphadenectomy was performed when the 
sentinel node was positive for disease. Clinical and radiological 
follow-up was carried out for an average of 42 months. Results: 
The most frequent presentation was an unifocal tumor, invasive 
ductal carcinoma grade III, Luminal B molecular subtype with 
positive Her2Neu, Ki67 ≥ 20 and initial stage IIA. The lumpecto-
my was performed in 89.4% of the total cases. The detection rate 
of the lymphoscintigraphy was 98.84%. The sentinel node was 
positive in 23.5% and negative at 76.5%. The false negative rate 
for intraoperative SLNB was 8.45%. The mean number of axillary 
sentinel node removed was 2.2 (1-4). In the axillary lymph node 
dissection there was infiltration of other lymph nodes only in 
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46.7 % of the cases. The complete response after neoadjuvant 
chemotherapy occurred in 36.5% of the cases. 52.3% of the neg-
ative SLNB did not present a complete response. No cases of 
axillary recurrence with negative SLNB have been reported. 15% 
of patients with positive SLNB and 6.2% with negative SLNB pre-
sented disease progression. Local recurrence occurred in 5.9% 
of patients. The mean, from the intervention to the onset of pro-
gression, was 25 months. Conclusions: SLNB is a safe technique 
to define axillary status in patients with breast cancer without 
axillary involvement at diagnosis and candidates for neoadju-
vant chemotherapy. No cases of axillary relapse with negative 
sentinel node were reported.

EP-0350
Subcentimeter solitary pulmonary nodule and ground 
glass opacity. Usefulness of Radioguided Video-Assisted 
Thoracic Surgeon
J. Cardona Arboniés, S. Seijas, A. Romero Roman, V. Cuartero 
Revilla, A. Sanchez Calle, M. Mitjavila Casanovas; Hospital Puerta 
de Hierro de Majadahonda, Majadahonda, SPAIN.

Introduction: The detection of incidental subcentimeter soli-
tary nodule and ground glass opacity is a common and rising CT 
finding and sometimes it´s difficult to have a definitive diagno-
sis with transbronchial or percutaneous CT-guided biopsy. The 
video assisted thoracic surgery (VATS) is the preferred procedure 
for diagnosis but it can be a challenge to locate these small le-
sions and the use of isotopes can help in its detection. The prin-
cipal aim of this study is to evaluate the usefulness of radiogu-
ided VATS in our center. b Twelve patients (one patient with two 
nodules) with indeterminate solitary pulmonary nodule under-
went radioguided VATS in our Hospital. CT-guided injection of 
74MBq 99mTc-MAA in 0,2ml was performed the day of the VATS. 
After the injection SPECT/CT images were performed to confirm 
the correct injection of the radiotracer. An intraoperative thora-
coscopic gamma probe was used to locate and resect the pul-
monary region with the nodule within. Histology was checked 
in order to complete or upgrade the surgery. Results: Thirteen 
nodules were resected with radioguided VATS. The success rate 
was 100%. Mean size was 10,8mm (range 7-20mm). All nodules 
were resected by atypical segmentectomy. In five cases the pro-
cedure ended in lobectomy (38,4%), in one ended in anatom-
ical segmentectomy (7,7%) and in the other seven there was 
no surgery upgrade (53,9%). Histological examination revealed 
two benign lesions (15,4%), one metastastic nodule (7,7%) and 
ten primary lung tumors (76,9%). Perioperative complication or 
mortality was reported. Conclusion: Radioguided VATS is a safe 
procedure that helps the surgeon detecting small pulmonary 
nodules, with a high successful rate of resection. It also minimiz-
es the percentage of resected lung for diagnosis and therapy.

EP-0351
Use of 99mTc-EDDA/HYNIC-TOC (Tektrotyd) for 
Radioguided Surgery of Gastroenteropancreatic 
Neuroendocrine Tumors: A Feasibility Study
M. Maccauro1, G. Follacchio2,1, J. Coppa3, E. Regalia3, C. Chiesa1, 
G. Aliberti1, A. Lorenzoni1, A. Capozza1, S. Malaspina1, E. Seregni1, 

V. Mazzaferro3; 1Nuclear Medicine Unit, Fondazione IRCCS Istituto 
Nazionale Tumori, Milan, ITALY, 2Nuclear Medicine Unit, Sapienza 
University - Policlinico Umberto I, Rome, ITALY, 3Gastrointestinal 
Surgery and Liver Transplantation, Fondazione IRCCS Istituto 
Nazionale Tumori, Milan, ITALY.

Purpose: Surgical resection of primary tumor and involved 
lymph nodes in patients with gastroenteropancreatic neuroen-
docrine tumors (GEP-NETs) has a significant prognostic impact. 
Aim of this study was to evaluate feasibility of radioguided sur-
gical nodal staging using 99mTc-EDDA/HYNIC-TOC(Tektrotyd®) in 
GEP-NETs. Subjects and methods: Patients with histologically 
proven GEP-NET eligible to radical or palliative surgery show-
ing avid tumor uptake on 99mTc-EDDA/HYNIC-TOC scintigraphy 
and SPECT/CT were prospectively enrolled. Approximately 4h 
before surgery, 185 MBq of 99mTc-EDDA/HYNIC-TOC were i.v. 
administered. Intraoperative localization of primary tumor and 
radioactive lymph nodes was performed using a hand-held 
gamma-probe set on 99mTc energy peak. Radioactive lymph 
nodes were localized and excised before proceeding to regional 
lymphadenectomy. Extra-regional lymphatic basins were also 
investigated. Resected specimens were re-evaluated ex vivo 
with the gamma-probe after macroscopic lymph node isola-
tion. Results: Since February 2017, five GEP-NET patients were 
enrolled (3 pts had G1-G2 ileal NET, 1 pt G2 rectal NET and 1 
pt gastric NEC). All primary lesions seen on pre-operative scin-
tigraphy were successfully localized with gamma-probe and 
completely excised. Mean in-vivo tumor count-rate was 399 
counts-per-second/cps (range 80-496). Histological exam-
ination confirmed pre-operative diagnosis in all cases. A total 
of 107 lymph nodes was resected (mean number per patient 
21, range 14-40), including 35 radioactive lymph nodes (mean 
number 7, range 3-12). Mean in-vivo nodal count-rate was 185 
cps (range 14-722). 20/35 radioactive lymph nodes were meta-
static at histologic examination (mean number 4, range 1-11). 
No metastatic involvement of “cold” lymph nodes was reported. 
Notably, ex-vivo count-rate of metastatic lymph nodes showed 
no significant variation from in-vivo gamma-probe evaluation, 
whereas non-involved nodes showed generally a sharp de-
crease in ex-vivo count-rate. In one patient, radioguided nodal 
evaluation determined the localization of a metastatic node in 
a extra-regional district. Median follow-up after surgery was 11 
months (range 5-13). Clinical and instrumental follow-up evalu-
ation showed stable disease in every patient, with no evidence 
of nodal disease recurrence. Conclusions: This pilot study con-
firmed feasibility of radioguided nodal staging in GEP-NET pa-
tients. The use of 99mTc-EDDA/HYNIC-TOC allowed manageable 
surgical scheduling, limiting radiation exposure of patients and 
medical staff. Moreover, this procedure can be performed us-
ing a standard gamma-probe routinely used for sentinel lymph 
node biopsy. Preliminary results on false-negative rate suggest 
that this could represent a reliable approach for surgical nodal 
staging with a clinical impact on prognosis.

EP-0352
The value of SPECT/CT in detection of sentinel lymph node 
in melanoma patients
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A. Mutvar, D. Huić, G. Horvatić Herceg, S. Kusačić Kuna; Hospital 
University Center Zagreb, Zagreb, CROATIA.

Introduction: Lymph node status is one of the most important 
prognostic factors for recurrence and survival in malignant mel-
anoma patients. Sentinel lymph node (SN) biopsy is a standard 
procedure in staging regional lymph nodes in early stage dis-
ease. SPECT/CT is hybrid imaging technique that can improve 
visualization and localization of SN. The aim of this prospective 
study was to assess the contribution and additional value of 
SPECT/CT imaging in detection and biopsy of the SN in malig-
nant melanoma patients. Method: 87 patients with malignant 
melanoma were included in prospective study conducted from 
December 2010 to September 2015. After intradermal admin-
istration of radiocolloid particles all patients underwent planar 
scintigraphy according to usual protocol and SPECT/CT imme-
diately after the last planar imaging. Result: SPECT/CT showed 
statistically higher number of sentinel lymph nodes in relation to 
the number of sentinel nodes detected by planar scintigraphy. 
SPECT/CT detected 229 sentinel nodes (average 2.62 per pa-
tient), 17.5 % more than planar scintigraphy in 37.9% of patients. 
Identification and localization of sentinel lymph nodes was 
more accurate by SPECT/CT imaging than planar scintigraphy. 
We noted identical findings of SPECT/CT and planar scintigra-
phy in 52.9% of patients. In 39.1% of patients planar scintigraphy 
and SPECT/CT findings were inconsistent in number of sentinel 
nodes and in 20.7% of patients in the drainage areas, SPECT/
CT detected new drainage areas that could not be recognized 
by scintigraphic analysis alone. The planar scintigraphy shows 
more than one drainage area in 25 patients and SPECT/CT in 
33 patients. Fifteen patients had metastases in sentinel lymph 
nodes, 14 only in sentinel lymph nodes. There were no false 
negative results. In 2 patients sentinel lymph node with metas-
tasis were visualized only with SPECT/CT. The positive impact of 
SPECT/CT on patient management was observed in 42.5% of 
patients. Conclusion: SPECT/CT has significant advantages over 
planar scintigraphy in the detection of sentinel lymph node. We 
recommend SPECT/CT to be a part of the standard protocol for 
sentinel lymph node detection and biopsy in all melanoma pa-
tients.

EP-0353
The Use Of A Targeted Sentinel Node Radiopharmaceutical 
Can Reduce Imaging Time In Patients With Malignant 
Melanoma
J. Buscombe, D. Gillett, N. Bird, L. Aloj, A. Durrani; Cambridge 
University Hospitals, Cambridge, UNITED KINGDOM.

Tc-99m tilmanocept is a new radiopharmaceutical which has 
been developed to specifically target the mannose receptors 
(CD206) on macrophages present in the lymph nodes. Unlike 
colloids (such as Tc-99m nanocoll) which depend on filtration 
to perform sentinel node localisation, tilmanocept is a small 
molecule that passes through the lymphatic channels from the 
injection site and then targets the lymph node macrophages. 
As sentinel node localisation is effectively a destructive process 
direct comparison of 2 Tc-99m labelled agents within a single 

patient is not feasible. Therefore the results of 55 Tc-99m Til-
manocept studies in patients undergoing sentinel lymph node 
biopsy (SLNB) for melanoma were retrospectively compared 
with 55 site (arm, leg, trunk, head and neck) matched controls 
performed using Tc-99m nanocoll within the same department 
and using the same activity, same injection techniques, same 
referral and surgical team. To determine if there was a reduced 
need for imaging time such that the sentinel node(s) are iden-
tified more rapidly with tilmanocept the time of injection and 
completion of study were noted from the electronic patient 
record (EPR) for each patient. Overall the mean time from in-
jection of tilmanocept to localisation of the sentinel node and 
completion of the study was 60 +/- 24 min for tilmanocept 
compared to 97 +/-41 min for nanocoll (p=0.00). For the 16 axial 
sentinel nodes (trunk, head and neck) the mean time to study 
completion was 76 +/- 20 min for tilmanocept and 117 +/-69 
min for nanocoll (p=0.03). For the 39 appendicular (limb) sen-
tinel node sites the mean time for tilmanocept was 55 +/- 23 
min and for nanocoll 88 +/-16 min (p=0.00). A similar number of 
sentinel nodes were seen with each agent (2.1 for tilmanocpet 
vs 1.5 for nanocoll (n.s)) Tilmanocept can indeed reduce imag-
ing time by a mean of 37 minutes when compared to nanocoll. 
This time saving is seen with both appendicular and axial site 
sentinel nodes and had cost efficiency implications not just for 
nuclear medicine camera time, but for the sentinel node patient 
pathway as a whole which our unit is reviewing in the light of 
these findings.

EP-0354
Radio-guided lung lesion localization: introducing a 
fluoroscopy system in a SPECT/CT scan
R. Durmo, M. Lechiara, L. Camoni, D. Albano, M. Bonacina, 
M. Gazzilli, E. Cerudelli, A. Mazzoletti, F. Bertagna, D. Benetti, R. 
Giubbini; Spedali Civili di Brescia, Brescia, ITALY.

Purpose: Video-assisted thoracoscopic surgery (VATS) is the 
procedure of choice for surgical biopsy and removal of periph-
eral lung nodules. Nevertheless, the use of VATS can be difficult 
in the case of small, non solid, or deep lung nodules. The pur-
pose of this study was to report our experience in the use of 
radiotracer localization and resection of small, indistinct, or non 
palpable pulmonary lesions. We developed an innovative tech-
nique installing a fluoroscopy system on a SPECT/CT scan that 
allowed to perform CT-guided injection of radiotracer directly 
on SPECT/CT. Materials and Methods: Patients were selected 
for the radiotracer procedure in presence of difficulties in lo-
cating nodules with VATS. 0.2 mL of 99TC-MAA (human serum 
albumin macroaggregates labelled with 15 MBq eluated 99TC) 
and 0.3 mL nonionic iodinated contrast was injected in or near 
the nodule under CT-guide. All CT-guided radiotracer injections 
were confirmed with SPECT/CT. During the VATS procedure, an 
endoscopic gamma detecting probe was introduced to scan 
the lung surface. The area of major radioactivity, which matched 
with the area of the nodule, was resected. Results: Between 
January 2016 and February 2018, 32 patients (19 male and 13 
females), median age of 63 years (range, 27-83 years) underwent 
CT-guided radiotracer injection. The mean nodule size was 11 
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mm (range, 4 to 24 mm). The mean distance of the nodule to the 
nearest pleural surface, as measured in CT, was 18 mm (range, 
0 to 65 mm). CT nodules morphology characteristics were: 14 
nodules ground glass, 11 solid and 7 partly solid. No significant 
adverse events occurred. 31 patients had successful localization 
of the nodules and in one case a diffuse extravasation of the 
tracer occurred. In this patient the surgery was not performed. 
In one patient the surgeons decided for an open thoracotomy 
after unsuccessfully VATS. Overall, lobectomy was performed 
in 2 patients, segmentectomy in 1, and wedge resection in 28 
patients. No mortality occurred. The pathological diagnosis was 
15 (49%) primary lung cancer, 7 (22%) metastases and 9 (29%) 
benign lesions. Conclusions: Radiotracer localization of pulmo-
nary lesions is a feasible procedure with a high rate of success. 
In our knowledge we are the first group who developed and 
successfully used fluoroscopy system in a SPECT/CT scan.

EP-0355
Concordance between conventional scintigraphy and the 
freehand SPECT optical gammacamera in the preoperative 
evaluation of the sentinel lymph node biopsy in breast 
cancer
T. Mut, I. Latorre, B. Cueto, D. Balaguer, P. Abreu, M. D. Reyes, M. 
C. Plancha, E. Caballero, J. R. Orozco; Hospital Dr. Peset, Valencia, 
SPAIN.

Purpose: To evaluate the accuracy of the freehand SPECT gam-
macamera in the sentinel lymph node biopsy (SLNB) in breast 
cancer by determining the concordance of the number and 
position of sentinel lymph nodes (SLN) between preoperative 
conventional scintigraphy (CS) and the freehand SPECT optical 
gammacamera (fhSPECT). Subjects & Methods: A prospective 
study of 21 patients with breast cancer, all suitable for SLNB 
procedures was held, involving a peritumoral injection of 37-
148 MBq (1-4 mCi) of 99mTc-albumine nanocolloids. Images 
with both CS and the fhSPECT system were done immediately 
and 2 hours after the injection (the CS required taking ante-
rior, lateral and/or oblique images, while the fhSPECT system 
involved a scanning process over the region of interest from 
multiple different directions and angles). Then, we compared 
both techniques’ detection results of both the SLN’s location by 
imaging and the exact position mark through gammaprobe of 
the SLN projected in skin. Results: Patients mean age was 60.2 
years old (range 41 - 85). Tumor location: left breast - 38%; right 
breast - 62% , with this quadrant localizations: UIQ - 36%, UOQ 
- 31%, LIQ - 24%, LOQ - 9%. Average tumor size: 18.46 mm. Tu-
mor histology was: IDC (invasive ductal carcinoma): 80%, DCIS 
(ductal carcinoma in situ): 9%, Mucinous carcinoma: 5% and 
ILC (invasive lobular carcinoma): 5%. Imaging localization of 
the SLN between both techniques had a 95% concordance (CS 
did not reveal SLN image localization in 1 patient). Skin mark-
ing had a 77% concordance (even though fhSPECT shows a 
more precision in depth and direction, differences in 5 patients 
were due to discrepancy between the fhSPECT’s optical image 
and the gammaprobe counting, probably due to operator de-
pendent factors). Conclusion: The high image concordance 
demonstrates that the preoperative scan with the freehand 

SPECT gammacamera is a valid tool for SLN localization, since 
it offers a good optical and 3D image. It is crucial to perform 
the scanning process in a meticulous and reproducible manner, 
since the appropriate training and the experience degree of the 
operator are the key factors in the generation of high quality 
reconstructed 3D images.

EP-0356
Impact of the implementation of radioguided 125I seed 
localization technique on the surgical specimen volume of 
non-palpable breast lesions.
O. Ajuria Illarramendi, M. Rioja Martin, P. Jane Soler, A. Puerta 
Vicente, J. Cabañas Montero, M. Chiva de Agustin, B. Perez Mies, P. 
Paredes Rodriguez, M. Orduña Diez; Hospital Universitario Ramon 
y Cajal, Madrid, SPAIN.

Introduction/ Purpose: The improvement in the sensitivity of 
imaging techniques and the increase of the screening mam-
mography programs have led to localize more non-palpable 
breast lesions which need to be localized accurately for their 
optimal excision. To evaluate the variability of the Surgical Spec-
imen Volume (SSV) related to the Tumor Volume (TV) with the 
implementation of radioguided 125I seed localization technique 
(RSL). Subjects and method: 184 patients with non-palpable 
breast lesions treated with RSL technique from 2014 to 2017 
were considered for the study. The SSV, TV (by radiological im-
age calculated sphere), the Optimal Resection Volume (ORV: 
one centimeter more than TV radio sphere) and the Resection 
Ratio (RR: SSV/ORV healthy parenchyma exceed) were calculat-
ed. Mean age was 56,7. Results: TV in 2014:2,77cm3(±1,38); in 
2015:2,59cm3(±1,61); 2,47cm3(±1,10) in 2016 and 2,58cm3(±1,49) 
in 2017. ORV was 6,96 cm3(±1,38) in 2014; 6,77cm3(±1,61) in 
2015; 6,67cm3(±1,10) in 2016 and 6,77cm3(±1,49). SSV in 2014 
was 42,27cm3(±28,66), while in 2015 del 38,74cm3(±22,21); 26,18 
cm3(±18,81) in 2016 and 34,90cm3(±29,98) in 2017. The estimat-
ed RR was 5,91 in 2014; 5,68 in 2015; 4,02 in 2016 and 5,31 in 
2017. A decrease on the ratio is objectified through the years. RR 
was analyzed among the patients with marginal or failed seed 
localization, been the ratio in this case slightly higher 5,99. The 
rate of affected margins (if distance to tumor was considered 
<1mm) was the following: 7,3% in 2014; 5,3% in 2015, 17,1% 
in 2016 and 6,5% in 2017. Conclusion: Non-palpable lesions 
ought to be completely removed without increasing the resec-
tion of healthy tissue/parenchyma.

EP-0357
Sentinel Lymph Node Detection And Biopsy In 
Gynecological Tumors. Our Experience
J. C. Cañadas Salazar, P. Garcia-Talavera San Miguel, F. Gomez 
Caminero Lopez, C. A. Achury Murcia, L. G. Diaz Gonzales, J. G. 
Villanueva Curto, E. Martin Gomez, E. Martin Gomez, M. Tamayo 
Alonso; Sacyl, Salamanca, SPAIN.

Ojective: To evaluate the detection rate and false negative (FN) 
cases of 99mTc-Nanocolloidal albumin planar lymphoscintigra-
phy, SPECT/TC images and intraoperative detection of the senti-
nel lymph node (SLN) with the use of a gamma probe in endo-
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metrial, cervical and vulvar carcinomas. Methods: We studied 
39 patients with histological confirmation of vulva (7), cervical 
(12) and endometrial (20) cancer. Sentinel lymph node scintig-
raphy with 99mTc- Nanocolloidal albumin was performed to all 
patients previous to the surgery. For vulvar carcinoma, 111MBq 
of the tracer were administered intradermically around the tu-
mor or scar, for cervical and endometrial cancer 148MBq of the 
tracer were injected in the four quadrants of the cervix. Planar 
images were acquired 30min post-injection as well as planar 
and SPECT/TC images 2-3 hours post injection. An exhaustive 
search was performed with a gamma probe during the surgery. 
A bilateral lymphadenectomy was performed in all patients. 
We considered FN those cases with a favorable SNL detection 
with negative histologic findings but metastasis in other lymph 
nodes in the lymphadenectomy. Results: In endometrial ade-
nocarcinomas (20), 1.25 +/- 1.16 SD SLN were detected in the 
lymphoscintigraphy. In the surgery, 1.85 +/- 1.87 SLN were de-
tected. The lymphoscintigraphy did not detect SLN in 7 cases, 
whereas in the surgery SLN was not found in 5 cases (detec-
tion rate 70%). In this group of patients one FN was obtained.
Cervical cancer (12) showed 1.66 +/- 1.15 SLN in the lympho-
scintigraphy. In the surgery 1.91 +/- 0.9 SLN were detected. 11 
out of 12 patients had a successful SNL detection (91.67% de-
tection rate). In this group FN was not found.Vulvar tumors (7) 
showed 2 +/- 1.73 SLN in the lymphoscintigraphy. In surgery, 
1.85 +/- 1.46 SLN were detected. 4 patients had a successful 
SLN detection (71.43% detection rate). In this group one FN was 
obtained.Overall, 8 out of 39 patients presented nodal metas-
tases (20.51%). Of these, 4 had positive SLN, 7 failed in the de-
tection and 2 were FN. Conclusion: In our experience, selective 
SLN biopsy in gynecological tumors has a lower detection rate 
(70% -90%) than in other types of tumors, with a False Negative 
rate similar to other research groups. It is necessary to include 
a greater number of patients to qualify such technique.Taking 
into consideration that cervical tumors results are more promis-
ing than the others it could be approved, acquiring greater ex-
perience, as an adequate lymph node staging technique.

EP-0358
Sentinel Lymph Node Biopsy In Melanoma: Results Of 
Survival
C. Ramos-Font, E. Triviño-Ibañez, A. González-Jiménez, R. Sánchez-
Sánchez, M. Rashki, J. García-Redondo, A. Masegosa-Sánchez, J. 
López-Ruiz, J. Llamas-Elvira; Hospital Universitario Virgen de las 
Nieves, Granada, SPAIN.

Aim: To analyze our experience and the results of sentinel 
lymph node biopsy (SLNB) in melanoma and to identify the 
predictive factors of positive SLNB, metastatic risk and surviv-
al time. Materials and Methods: It is an observational and 
retrospective study of patients with melanoma stage I-II, who 
underwent SLNB according to the NCCN criteria, between De-
cember 1999 and December 2017. We obtained demograph-
ic, histological data (Breslow thickness, mitotic index, lympho-
vascular invasion, regression and ulceration), migration and 
anatomopathological results of the sentinel lymph node (SN), 
metastatic risk and and survival time. Results: 133 patients 

were included (mean age at diagnosis: 51.7±15.7 years, 56.2% of 
women and mean follow-up: 78.3±50.1 months). The definitive 
study of the SN was positive in 24% patients. 19 patients died 
(14.3%) and 26 patients (19.7%) developed metastases. Related 
factors statistically significant, with a positive result of SN were: 
age (48.9±15.3 vs 60.4±13.5 years, p<0.001), male sex (22/66 vs 
10/70 cases, p=0.005), Breslow (3.6±2.2 vs 1.9±1.5mm, p<0, 01) 
and ulceration (13/25 vs 15/60 cases, p=0.016). A positive result 
of SN was related to a higher percentage of metastases (50% vs 
10% cases, p<0.0019), shorter overall survival time (54.7±38.1 vs. 
85.9±51.3 months, p<0.001) and disease-free interval (25.8±29.9 
vs 51.9±50.6 months, p<0.001). Survival analysis shows statisti-
cally significant differences in: age (62.0±14.0 vs 50.1±15.3 years, 
p=0.002), Breslow thickness (3.3±1.8 vs 2.2±1.8 mm, p=0.009), 
ulceration (9/13 vs 19/72 patients, p=0.002), regression (2/2 vs 
9/43 patients, p=0.011), positive result of SN (10/19 vs 22/114 
patients, p<0.002) and development of metastases (13/19 vs 
13/113 patients, p<0.001), the latter being the main predictor 
of mortality in the multivariate analysis (OR: 9.4, p<0.001). Con-
clusions: In our study, age at diagnosis, Breslow thickness, mel-
anoma ulceration and positive SN are the main factors associ-
ated with the development of metastases and lead to a lower 
survival time.

EP-0359
Importance of ROLL technique in the location of lesions 
with difficult surgical access in oncology patients. 
Preliminary results
D. Nogueira Souto, L. Tardín Cardoso, V. Cardona Cardona, P. 
Razola Alba, M. Delgado Castro, A. Andrés Gracia, E. Prats Rivera, 
M. Abós Olivares; Unidad Clínica Multihospitalaria de Medicina 
Nuclear de Aragón. Hospital Clínico Universitario “Lozano Blesa”, 
Zaragoza, SPAIN.

Purpose: To analyze the value of ROLL (Radioguided occult le-
sion localization) technique as a guide for the location and exer-
esis of lesions with suspected malignancy in patients with a neo-
plastic history. Subjects and Methods: We have retrospectively 
evaluated the surgeries performed using the ROLL technique in 
our service. Nine interventions have been carried out. The pa-
tients (6 women and 3 men), aged 16 to 48 years, had a history of 
papillary thyroid carcinoma (5), medullary thyroid carcinoma (1), 
infiltrating ductal breast carcinoma (1), ductal breast carcinoma 
and urothelial tumor (1), and right femoral fusocellular sarcoma 
(1). All of them presented, in their follow-up, small lesions (9-16 
mm) with difficult surgical approach, suspicious of recurrence or 
metastasis. The tracer injection was intralesional guided by ul-
trasound 3-4 hours prior to surgery. The administered dose was 
of 0.2 mCi of 99mTc albumin macroaggregates (MAA-99mTc) in 
a volume of 0.05 ml. The scintigraphy technique consisted of 
planar and SPECT/TC images. Surgical location was performed 
by means of a gamma detection probe (Europrobe 3.2 System 
model). The correct placing of the tracer on the lesions was con-
firmed, as well as the absence of skin contamination in the scin-
tigraphic study. In one patient, methylene dye was used as an 
aid in the surgery. Results: In all cases, radiodirected removal of 
the lesions was achieved through minimally invasive surgeries. 
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No post-surgical complications were observed. The lesions were 
located in the surgical site in 7 (3 paratracheal, 3 laterocervical 
and 1 axillary) and in the path of tumor dissemination in 2 (right 
iliac and left supraclavicular). The histopathological result in 7/9 
cases was lymph node metastasis, in 1 case of granumalotous 
scar tissue and 1 case of follicular hyperplasia. Conclusions: 
ROLL technique is a useful and relatively simple method that 
allows the definitive removal and diagnosis of lesions of difficult 
surgical access, with low morbidity.

EP-0360
Sentinel Lymph Node Biopsy in Patients with Breast 
Cancer: Detection and Rate of Recurrence in 5-7 Years, 
according to Method of Radiotracer Administration
A. Cánoves-Llombart1,2, R. Díaz-Expósito1,2, V. López-Prior1,2, A. 
Amr-Rey1,2, J. Sabater-Sancho1,2, I. Casáns-Tormo1,2, H. Rodríguez-
Parra1,2; 1Clinic Universitary Hospital, Valencia, SPAIN, 2Nuclear 
Medicine Department, Valencia, SPAIN.

Introduction: The controversy between different ways of ra-
diopharmaceutical administration in sentinel lymph node (SLN) 
biopsies in breast cancer still persists. We compare intratumoral 
and periareolar injections and analyze detection and the nodal 
and extranodal relapse with a minimal 5-year follow up. Meth-
ods: 269 women, age 25-86 years (55±11), mean tumor size 
15.52±10.93 mm, 89 palpable tumor-179 no-palpable tumor. 
Histologic type, 203 (75,8%) invasive carcinoma and 65 (24.2%) 
other type, histologic grade I (26.3%), II (45%) and III (28.7%), im-
munohistochemical profile (IHQ), 183 (72%) luminal, 53 (21%) 
HER2+ (luminal B-HER2, HER2 pure) and 16 (6.3%) triple-neg-
ative. We classify the patients in two groups according to the 
method of radiotracer administration, 174 (64.7%) intratumoral 
(IT), without periareolar re-injection, and 95(35.3%) periareo-
lar (PA). After the administration of 2 mCi of 99mTc-nanocolloid, 
we performed planar scintigraphy (PS), surgical detection with 
gamma probe and intraoperative pathological analysis of the 
SLN. We evaluated the detection and percentage of lymph 
nodes and extranodal relapse. Results: SLN global detection 
249/269 (92.6%), 164/174(94.25%) IT and 85/95(89.47%)PA (NS). 
There were no significant differences between the IT and PA in-
jection according to age, tumor location, IHQ, histologic type, 
tumor size or histologic grade. Global mean of lymph nodes 
detected with PS was 1.36 ± 0.82 versus removed 1.69 ± 1.11. 
When the administration was intratumoral, there was involve-
ment of the SLN in 37% (57), versus 24.7% (21) in periareolar 
(NS). Migration to extra-axillary territories was 11% (18) when 
the administration was IT, compared to 7% (6) in PA administra-
tion (NS). Only 2 patients (0.8%) had lymph node relapse (2PA) 
and 11 extra-lymph node relapse (7 IT, 4 PA) (9.6%): 1 local re-
lapse, 5 bone, 1 lung, 1 liver, 2 lung and liver, and 1 local, bone 
and liver. Conclusions: Both IT (deep) and PA (superficial) ad-
ministration present high percentages of detection, each pro-
cedure being effective. We found a minimum number of nodal 
and extra-nodal relapses without significant relationship with 
the way of the radiopharmaceutical administration in our group 
of patients. The evaluation of a larger number of patients and a 
longer follow-up will be necessary.

EP-0361
Usefulness Of Sentinel Lymph Node Biopsy In Patients 
With Breast Cancer After Neoadjuvant Therapy With 
Positive Axilla
G. A. Villoria1, C. Escabias Delpozo2, J. Sanchez Mendez2, L. 
Dominguez Gadea1, J. Guzman1, L. Garcia Zoghby1, D. Monachelo 
Araujo2; 1La Paz University Hospital, Collado Villalba, SPAIN, 2La Paz 
University Hospital, Madrid, SPAIN.

Objectives: Demonstrate a detection and false negative (FN) 
rate similar to the obtained in patients with negative axilla to 
evaluate the possibility of avoiding lymph nodes dissection in 
patients who received neoadjuvant chemotherapy (NAC) with 
positive axilla based on fine needle aspiration biopsy (FNAB) or 
coarse-needle biopsies (CNB) who presented good therapeu-
tic response. Material & Methods: Patient data were obtained 
during October 2015-November 2017, attended by the cen-
ter’s gynecology and nuclear medicine service, Observation-
al, cross-sectional study with Inclusion Criteria: -Diagnosed of 
breast infiltrating carcinoma. - Clinically and / or ultrasonically 
suspected axillary lymph nodes, with positive axillary FNAB / 
BAG for metastatic involvement (cN1) - Receiving Primary Sys-
temic Therapy with Neoadjuvant Chemotherapy - Having re-
sponded to the NAC in the axilla so that the clinical-radiological 
evaluation (Ultrasound - Magnetic Resonance) was negative af-
terwards, in which breast surgery, Sentinel lymph node biopsy 
and complete axillary lymph nodes dissection were performed. 
The age of the patients, number of sentinel lymph nodes re-
moved, number of positive sentinel lymph nodes, and number 
of nodes excised in lymph node dissection and how many were 
positive and evaluated histologically with hematoxylin-eosin. 
Chi-square statistical analysis was performed between the data 
obtained by the sentinel lymph node biopsy and the patholo-
gy results between these and those of lymphadenectomy. Re-
sults: In 49 patients, an average age of 54 years was obtained, 
93.3% ductal histological type. Detection rate of 89.7%, FN rate: 
5.6%, 24 patients positive in sentinel lymph node biopsy and 
20 negative in surgery, 21 had positive lymphadenectomy and 
24 negative in it, 1.6 nodes obtained scintigraphically, 1.7 nodes 
obtained in surgery, no scintigraphic detection in 6 patients, of 
whom 4 had MT in LA and 2 negative in lymphadenectomy, 
correlation between the results obtained in the sentinel lymph 
node biopsy and the lymphadenectomy p = <0.001 (95%). His-
tological response up to 90% to chemotherapy. Conclusions: 
High detection rate, low false negative rate of sentinel lymph 
node biopsy and good correlation between the positive results 
of the same and the number of nodes with those of lymph-
adenectomy. In all cases where the sentinel lymph node was 
negative, good response to the NAC was noted.

EP-0362
Sentinel Lymph Node Biopsy In Genitourinary Tumors: 
Review Of Our Experience
S. Garcia Martinez; Medicine Nuclear Service, Cadiz, SPAIN.

Aim: To analyze our experience in the application of sentinel 
lymph node biopsy (SLNB) in patients with genitourinary tu-
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mors (penile cancer and vulva cancer). Method: Retrospective 
study from March 2016 to January 2018 that includes 11 pa-
tients (8 men and 3 women) with squamous-type genitouri-
nary primary tumor (10/11 cases) and 1/11 vulvar epidermoid 
type, in bilateral early stage cT1-3 cN0; age range 54-91 years 
(median 67 years). Two cases with vulvar melanoma were ruled 
out due to its histology. All patients underwent an extension 
study (ultrasound and / or abdominal CT scan), including 
ganglionar fine-needle aspiration biopsy (FNAB) in case of ra-
diological doubt, prior to the lymphoscintigraphy study with 
99Tc-nanocolloid, to locate the sentinel lymph node (SLN). In 
the case of positive SLN, a deferred lymphadenectomy was 
performed (unilateral or bilateral as appropriate). Lymph node 
visualization was analyzed in the scintigraphy, number of ex-
tracted nodes, need for lymphadenectomy and lymph node 
or visceral recurrence within a maximum interval of 22 months 
(median follow-up: 13 months). Results: The SLN was detected 
in 100% of the patients. The lymphoscintigraphy showed su-
perficial inguinal drainage with more than one hypercaptant 
focus in all the patients, being the exeresis carried out in the op-
erating room of those considered sentinels, with a maximum of 
3 unilaterally lymph nodes, without significant residual activity. 
10/11 patients were bilateral pN0 (90.9%) without recurrence or 
distant disease at present. One patient (pN3) with penile cancer 
underwent bilateral lymphadenectomy, receiving chemother-
apy, although he developed stage IV pulmonary carcinoma, 
dying 18 months after SLNB. Conclusions: Despite the small 
number of patients studied, the SLNB has offered, to those pa-
tients with genitourinary tumors at stage cN0, lower morbidity 
and mortality, being useful for lymph node staging; presenting 
a median of 13 months as a current period free of disease in 
90.9% of them.
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EP-0363
Deauville score evaluationof PET2 positive patients 
included in the H10 trial
A. Cottereau1, A. Versari2, A. Loft3, O. Casasnovas4, M. Bellei5, R. 
Ricci6, S. Bardet7, A. Castagnoli8, P. Brice9, J. Raemaekers10, B. Deau1, 
C. Fortpied11, T. Raveloarivahy11, E. Van Zele12, L. Chartier13, T. Vander 
Borght14, M. Federico15, M. Hutchings16, U. Ricardi17, M. Meignan18, 
M. Andre19; 1Cochin Hospital, Paris, FRANCE, 2Santa Maria Nuova 
Hospital-IRCCS, Reggio Emilia, ITALY, 3Rigshospitalet, Copenhagen 
University Hospital, Copenhagen, DENMARK, 4University Hospital, 
INSERM 1231, Dijon, FRANCE, 5Department of Diagnostic, 
Clinical and Public Health Medicine, University of Modena and 
Reggio Emilia, Modena, ITALY, 6LYSARC LYSA IM Hôpital Henri 
Mondor, Creteil, FRANCE, 7CLCC François Baclesse, Caen, FRANCE, 
8Ospedale Santo Stefano, Prato, ITALY, 9Saint-Louis Hospital, APHP, 
Paris, FRANCE, 10Radboud University Medical Center,, Nijmegen, 
NETHERLANDS, 11European Organisation for Research and 

Treatment of Cancer, Brussels, BELGIUM, 12LYSARC LYSA IM Hôpital 
Henri Mondor, Créteil, FRANCE, 13LYSARC, Centre Hospitalier 
Lyon Sud, Lyon, FRANCE, 14CHU UCL NAMUR, Yvoir, FRANCE, 
15Department of Diagnostic, Clinical and Public Health Medicine, 
University of Modena and Reggio Emilia, Modena, Modena, ITALY, 
16Rigshospitalet, Copenhagen University Hospital, Copenhague, 
DENMARK, 17University of Turin, Torino, ITALY, 18LYSA Imaging, 
Créteil, FRANCE, 19CHU UCL NAMUR, Yvoir, BELGIUM.

Introduction: The H10 Intergroup(LYSA/EORTC/FIL) trial has 
demonstrated the efficiency of a PET response-adapted treat-
ment strategy in limited stage Hodgkin lymphoma: when in-
terim PET (iPET) is positive after two cycles of ABVD, switching 
to BEACOPPesc + INRT (experimental arm) significantly im-
proved the compared to ABVD+INRT(standard arm). However, 
in H10 iPET was scored according to International Harmoni-
zation Project criteria (IHP) with mediastinal blood pool activ-
ity or surrounding background as reference for PET positivity. 
These results were reanalysed using the Deauville scale (DS) 
and the liver reference for positivity (DS≥4). Methods: PET/
CT from iPET positive patients (IHP criteria based) included by 
LYSA centers in the ABVD and BEACOPP arms of the H10 were 
scored using the DS. Progression free survival (PFS) of Deau-
ville scale 4-5 (DS 4-5) and DS 1-3 patients were compared 
between standard and experimental arms with Kaplan-Meier 
curves, Cox model and log-rank test. Results: From the ABVD 
arm, 71/108 (67%) iPET positive scans were available for review 
in the data base and 79/111 (69%) from the BEACOPPesc arm. 
Baseline characteristics of these two groups did not differ sig-
nificantly from the whole trial population. Only 41% (29/71) 
and 54% (43/79) of the patients classified iPET positive in the 
trial in the ABVD and BEACOPPesc arms were scored positive 
(DS 4 or DS 5) by Deauville scoring. These percentages did not 
differ statistically between the two arms. According to IHP cri-
teria, the 5y-PFS was 73% in the ABVD group vs. 90% in the 
BEACOPPesc group (p=0.0021, HR=2.47 (CI 95% 1.15-5.28)), in 
accordance to the published results of the whole trial. Accord-
ing to Deauville criteria, for patients scored DS 4-5, the 5y-PFS 
was 50% in the ABVD arm vs 86% in the BEACOPPesc group 
(p=0.0023, HR=3.75 (CI 95% 1.47-9.52). By contrast, for patients 
scored DS 1-3, in the ABVD arm (6/42 DS 1, 8/42 DS 2, 28/42 DS 
3) patients the 5-y PFS was 88% and 94% in the BEACOPPesc 
arm (6/36 DS 1, 9/36 DS 2, 21/36 DS 3). Conclusion: Among 
the H10 PET2 positive patients, only half of them were clas-
sified DS 4-5. These patients scored DS 4-5 are more likely to 
benefit from the BEACOPP as compared to iPET DS 1-3. This 
further supports the effectiveness of iPET response adapted in-
tensification in early stage HL and the use of Deauville criteria 
for iPET2 reporting.

EP-0364
Value of 18F-FDG PET/CT in the initial staging, interim 
therapeutic and prognostic evaluation of mucosa-
associated lymphoid tissue lymphoma
W. Qiao, Y. Xing, J. Song, T. Wang, X. Chen, J. Zhao; Shanghai 
General Hospital, Shanghai Jiao Tong University School of 
Medicine, Shanghai, CHINA.
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Objective: This study assessed the value of 18F-fluorodeoxyglu-
cose (FDG) PET/CT in the initial staging, interim therapeutic and 
prognostic evaluation of mucosa-associated lymphoid tissue 
(MALT) lymphoma. Methods: Thirty-six MALT lymphoma pa-
tients (20 males, 16 females; average age 61.7 years) confirmed 
by pathology from January 2008 to January 2018. 18F-FDG PET/
CT were performed before chemotherapy and radiotherapy 
for initial staging. 17 gastric MALT lymphoma patients and 19 
extragastric MALT lymphoma patients were included. PET/CT 
was performed in 17 of the MALT lymphoma patients after 4 
courses of chemotherapy. Patients were evaluated by observ-
ers using Deauville 5-PS to two groups: positive group (≥4) and 
negative group (<4). The results of 18F-FDG PET/CT, gender, age, 
B symptoms, Ann Arbor staging, international prognostic index-
(IPI), HP positive or HCV positive and Ki-67 score were correlated 
to progression-free survival (PFS) using Kaplan-Meier survival 
analysis. Results: 31 of 36 patients were detected FDG-positive 
lesions with sensitivity of 86.1%. The sensitivity of FDG-PET/CT 
for the detection in Ann Arbor stage I patients was 54.5%. In 
Ann Arbor stage II~IV patients, the results of 18F-FDG PET/CT 
combined with bone marrow biopsy in accordance with the 
results of clinical staging. The accuracy of PET/CT in staging of 
gastric MALT lymphoma patients was 52.9%, which was signifi-
cantly lower than that of extragastric MALT lymphoma patients 
(89.5%, P=0.025). After interim therapeutic evaluation, 18F-FDG 
PET/CT imaging changed the therapeutic regimen of 7 patients. 
FDG-PET/CT findings were strongly correlated with PFS (χ2=4.16, 
P=0.041). The 2-year PFS estimates for FDG-negative vs. positive 
patients were 85.7% vs. 27.8%. PFS in patients with low expres-
sion of Ki-67 were significantly longer than those in patients 
with high Ki-67 expression (χ2=14.91, P=0.037). Conclusion: In 
Ann Arbor stage II~IV MALT patients, the results of 18F-FDG PET/
CT combined with bone marrow biopsy can improve the accu-
racy in staging. The accuracy of PET/CT in staging of extragastric 
MALT lymphoma was significantly higher than that of gastric 
MALT lymphoma patients. 18F-FDG PET/CT and Ki-67 score can 
provide effective information on the prognostic evaluation for 
MALT lymphoma patients.

EP-0365
Lesion-based Comparison Between Ra-223 Uptake And 
The Change In Tc-99m HMDP Uptake After Ra-223 Therapy
Y. Owaki1,2, T. Nakahara1, A. Ichimura1, K. Nakajima1, M. Jinzaki1; 
1Keio University School of Medicine, Tokyo, JAPAN, 2Tokyo 
Metropolitan University, Tokyo, JAPAN.

Introduction: Ra-223 dichloride is used for the treatment of 
bone metastasis in castration-resistant prostate cancer (CRPC). 
Dosimetry of Ra-223 is probably important to predict treatment 
effect because the tumoricidal effect of Ra-223 is likely to be 
dose related. Ra-223 imaging is challenging due to the proper-
ties of the radionuclide, although we reported the technique of 
Ra-223 SPECT acquisition in order to perform semi-quantitative 
analysis of Ra-223 uptake. The aim of this study was to evaluate 
whether Ra-223 uptake is correlated with the change in Tc-99m 
HMDP uptake after Ra-223 therapy on a per-lesion basis. Sub-
jects & Methods: Six CRPC patients who underwent Ra-223 

SPECT were retrospectively evaluated. The Ra-223 SPECT was 
performed 2 h after the first injection of Ra-223 dichloride using 
high-energy general-purpose collimators for 30 min. With a ref-
erence of CT images, lesion-to-background ratio (LBRra) was cal-
culated for metastatic lesions showing increased Ra-223 SPECT 
uptake two times greater than uptake in the normal spine (i.e. 
Ra-positive lesions). Tc-99m HMDP SPECT/CT was performed 1 
month before and 1 month after Ra-223 therapy. Using attenu-
ation and scatter corrections, and resolution recovery, standard-
ized uptake value (SUV) of HMDP uptake was measured for the 
Ra-positive lesions. Since SUV of 7 in bone SPECT/CT is reported 
to be an appropriate threshold to discriminate between benign 
and metastatic bone diseases, we placed a tumor volume of 
interest with a fixed threshold of SUV >7. Then, we measured 
metabolic bone volume (MBV) and lesional bone uptake (LBU) 
that is calculated as the product of mean SUV by MBV. Percent 
changes in MBV (%dMBV) and LBU (%dLBU) over Ra-223 therapy 
were calculated, and these metrics were compared with LBRra 
for each lesion. Results: There were 18 Ra-positive bone metas-
tases with the median LBRra of 2.47 (range, 1.74 - 5.68) in the 
6 CRPC patients. The median %dMBV and %dLBU were -44.9% 
(range, -3.9% - -87.2%) and -60.2% (range, -16.7% - -91.9%), re-
spectively. There were significant inverse correlation between 
LBRra and %dLBU (r = - 0.55, p = 0.019), whereas there were no 
significant difference between LBRra and %dMBV (r = - 0.35, p 
= 0.156). Conclusion: Lesion-based Ra-223 uptake analysis ap-
pears to be useful for predicting the volumetric and metabolic 
changes in Tc-99m HMDP uptake after Ra-223 therapy.

EP-0366
Role of Interim and End of treatment PET/CT for Response 
Assessment and Prediction of Relapse in Post-transplant 
Lymphoproliferative Disorder
C. Van Keerberghen, V. Vergote, K. Goffin, G. Verhoef, T. Tousseyn, D. 
Dierickx, O. Gheysens; UZ Leuven, Leuven, BELGIUM.

Background: Post-transplant lymphoproliferative disorder 
(PTLD) is a rare iatrogenic complication after solid organ trans-
plantation (SOT) associated with significant morbidity and 
mortality. Fluorine-18 fluorodeoxyglucose positron emission 
tomography (18FDG-PET) and in particular 18FDG-PET with 
computed tomography (CT) have an established and central 
role in diagnosis, staging and response evaluation of lymph-
oproliferative diseases. In PTLD however, only studies in small 
patient groups or case reports have been published and little 
is known about the performance of interim PET (iPET) and end 
of treatment (EOT) PET with regards to relapse prediction and 
outcome. The aim of this study is to evaluate the role of iPET 
and EOT PET to predict relapse and survival in PTLD patients. 
Methods: We performed a single-center retrospective study of 
41 patients diagnosed with PTLD after SOT between 2008 and 
2017. All patients received uniform treatment with reduction 
of immunosuppression and risk stratified sequential treatment 
according to the PTLD-1 trial. Interim PET and EOT PET studies 
were scored according to the Deauville criteria by two nuclear 
medicine physicians blinded to other results. Any non-physio-
logical FDG-uptake with Deauville score greater than 3 was con-
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sidered as PET-positive while Deauville 1, 2 or 3 corresponded to 
complete metabolic response as has been previously reported 
in other lymphoma studies. Results: Median follow-up was 42 
months (range 1-108). iPET was available in 39/41 patients (2 
patients showed progression on CT for which treatment escala-
tion was performed), and EOT PET in 37/41 patients (3 patients 
died during treatment and 1 patient received only four cycles 
of Rituximab). Based on iPET, 13 out of 39 (33%) patients had a 
complete metabolic response, 14 (36%) had a partial metabolic 
response and 12 (31%) were progressive. EOT PET was negative 
in 31 (84%) and positive in 6 (16%) patients. All patients with 
negative iPET remained negative at EOT PET, while 17 patients 
with positive iPET had a complete remission after 8 cycles of 
therapy. The positive (PPV) and negative predictive value (NPV) 
for PTLD recurrence were 19 % and 85 % for iPET and 17 % and 
87 % for EOT PET respectively. Conclusion: A negative EOT PET 
in PTLD patients after SOT identifies a subgroup with low risk of 
disease recurrence. Similarly, iPET has a high NPV but low PPV, 
and further research is needed to evaluate the prognostic or 
predictive role of iPET in PTLD patients.

EP-0367
Relationship between maximal standardized uptake value 
on FDG-PET and PD-L1 expression in clear cell renal cell 
carcinoma
X. Zhou; Ren ji Hospital, School of Medicine, Shanghai Jiao Tong 
University, Shanghai, CHINA.

Kidney cancer, in particular clear cell renal cell carcinoma 
(CCRCC), is often lethal, and is characterized by insensitivity to 
chemotherapy and radiation therapy. Recent evidence suggests 
that CCRCC may be susceptible to treatment with immune 
checkpoint inhibitors that target the PD-1/PD-L1 pathway, but 
identifying patients that are likely to respond to such therapy re-
mains a challenge. The purpose of the present study was to eval-
uate the utility of FDG-PET imaging to infer PD-L1 expression in 
CCRCC. Methods: PD-L1 expression was evaluated by immuno-
histochemistry (IHC) in tumor samples from a retrospective co-
hort of 74 patients with CCRCC who also underwent 18-F FDG-
PET/CT imaging. PD-L1 IHC scores were compared with FDG 
SUVmax values, with CCRCC clinical characteristics, and with IHC 
scores for glucose metabolism-related enzymes, GLUT1, HK2, 
and TIGAR. The impact of PD-L1 expression on patient survival 
was evaluated by Kaplan-Meier survival analysis. Results: High-
er PD-L1 expression significantly correlated with increased FDG 
SUVmax (P < 0.01), higher CT value (P <0.01), poor tumor dif-
ferentiation (P < 0.01), and presence of lymph node metastasis 
(P <0.01). Increased PD-L1 IHC scores correlated with increased 
GLUT1 and TIGAR IHC expression scores (P = 0.03, P < 0.01, re-
spectively). Survival analysis indicates that CCRCC patients with 
high tumor PD-L1 expression experienced significantly poorer 
5-year survival than patients with low tumor PD-L1 expression 
(log-rank test P-value < 0.05). ROC analysis of optimal cutoffs for 
combined SUVmax and CT values to predict PD-L1 low, medium, 
and high expressing tumors was 0%, 11.1%, and 53.8%, respec-
tively. Conclusion: Higher CCRCC PD-L1 expression correlates 
with increased FDG SUVmax, indicating elevated tumor glucose 

metabolism; this is corroborated by positive correlation of PD-L1 
expression with expression of GLUT1 and TIGAR. In conclusion, 
FDG SUVmax, especially in combination with CT values, can be 
used to predict PD-L1 expression in CCRCC tissue. This indicates 
that non-invasive imaging FDG-PET/CT techniques may assist in 
identifying CCRCC patients likely to respond to immune check-
point inhibition, and could be useful to monitor tumor response 
to immunotherapy. Key Words: Clear Cell Renal Cell Carcinoma; 
FDG-PET; immune checkpoint inhibitor; PD-1; PD-L1

EP-0368
Evaluation of early response to chemotherapy in patients 
with non-small-cell lung cancer by comparison of PET-CT 
based EORTC and PERCIST criteria and comparison within 
both criterias using SUV normalized also for body weight
S. Rachh1,2, N. Singh3, M. Pereira4, A. Abhyankar4; 1The Gujarat 
Cancer & Research Institute, Ahmedabad, INDIA, 2P D Hinduja 
Hospital & MRC, Mumbai, INDIA, 3P D Hinduja National Hospital 
& MRC, Mumbai, INDIA, 4P D Hinduja hospital & MRC, Mumbai, 
INDIA.

Aim: 1)To compare (assess the concordance/discordance) PET 
based EORTC (European Organization for Research and Treat-
ment of Cancer) criteria and PERCIST 1.0(Positron Emission To-
mography Response Criteria In Solid Tumours) criteria for the 
early evaluation of response to chemotherapy in patients with 
Non-small cell lung carcinoma(NSCLC). 2)Comparison of both 
PET based criteria- EORTC and PERCIST to assess concordance/
discordance within both criteria using SUV normalized also for 
body weight. Material & Methods: 32 biopsy proven patients 
of NSCLC who underwent 18F-FDG PET-CT scan at baseline and 
post 2-4 cycles of standard chemotherapy were included in this 
study. The chemotherapeutic responses were evaluated accord-
ing to the EORTC and PERCIST 1.0 criteria. The patients with dis-
cordant results were followed up with further clinical/imaging 
(CT/MRI/PET-CT) results. For both EORTC and PERCIST, the cal-
culations were repeated using SUV based on body weight in-
stead of body surface area in EORTC and lean body mass in PER-
CIST.Concordance among these protocols was assessed using 
Cohen’s κ coefficient. Progression-free survival (PFS) was calcu-
lated using the Kaplan-Meier test. Results: EORTC and PERCIST 
1.0 classifications were discordant in 3/32 patients (9.4 %), re-
sulting in better concordance (κ=0.808, P = 0.00). Three patients 
with discordant results had PMR(Partial metabolic response) on 
EORTC and SMD(Stable metabolic disease) on PERCIST1.0. On 
follow up of these patients with discordant results showed pro-
gressive disease after 7, 10 and 14 months on CT or PET-CT. No 
difference in response assessments between PERCIST (SUVpeak 
(bw)) & EORTC(SUVmax(bw)) and PERCIST(SULpeak) & EORTC(-
SUVmax(bsa)). Good concordance between PERCIST _5 (five le-
sions) and PERCIST_1(one lesion) classifications with discordant 
results in 3 patients (9.4 %), resulting in better concordance 
(κ=0.808, P = 0.00). According to both the EORTC criteria and 
PERCIST 1.0, patients with a PMR and SMD had a significantly 
longer PFS than PMD (P<0.0001) for EORTC and (P<0.0001) for 
PERCIST 1.0. Conclusion: 1) Good concordance between PET 
based EORTC and PERCIST 1.0 criteria with only few cases with 
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discordant results which were not stastically significant. 2) For 
early response assessment, comparison of both PET based cri-
teria- EORTC and PERCIST using SUV normalized also for body 
weight show similar results as standard criterias using SUV 
normalized for body surface area(bsa) in EORTC and lean body 
mass(lbm) in PERCIST. 3) The percent changes of FDG uptake 
on PERCIST from baseline to after chemotherapy had a high 
correlation whether a single hottest lesion or 5 hottest lesions 
anywhere in the body were measured.

EP-0369
18F-FDG-PET/CT for treatment response assessment 
in classical Hodgkin Lymphoma (cHL) under 
immunomodulatory PD-1 blocked (nivolumab) therapy
I. Sandler1, A. Matti1, A. Broccoli2, P. Castellucci1, C. Nanni1, C. 
Pellegrini2, P. Zinzani2, S. Fanti1; 1Nuclear Medicine Unit, University 
of Bologna, S.Orsola-Malpighi Hospital, Bologna, ITALY, 2Institute of 
Hematology and Medical Oncology “L.&A. Seràgnoli”, University of 
Bologna, S.Orsola-Malpighi Hospital, Bologna, ITALY.

Introduction: The intersection between immune surveillance 
and tumor has led to broad therapeutic advances that are now 
being studied in all cancer types. Reed-Sternberg cells in classi-
cal Hodgkin-lymphoma (cHL) overexpress PD-1 ligands. There-
fore Nivolumab, PD-1 inhibiting IgG4 antibody, was recently 
approved by the US FDA for relapsed/refractory (RR) cHL. Will 
18F-FDG-PET/CT maintain its excellent accuracy based on SUV-
max changes in response assessment also under immunomodu-
latory therapy? Methods: Nine cHL patients (7 males, 2 females, 
mean age 34 year; range 19-75 year) were treated with Nivolum-
ab in a compassionate program between February 2016 and 
December 2017. Nivolumab was administrated intravenously 
3mg/kg every two weeks with no-end of therapy, until disease 
progression or unacceptable toxicity occurred. All patients un-
derwent 18F-FDG-PET/CT before first nivolumab administration 
(“baseline” PET0), at 2nd and 6th month into therapy (PET1 and 
PET2 respectively), and if nivolumab wasn’t interrupted earlier, 
at 12th month (PET3). Maximum Standardized Uptake Value (SU-
Vmax), Metabolic Tumor Volume (MTV) and Total Lesion Glycoly-
sis (TLG) were recorded for all 18F-FDG-PET scans and separately 
evaluated for data analysis. Relatively to PET0, patients achieving 
at any time Deauville Criteria (DC) 1-3 or >50% reduction of SUV-
max or MTV or TLG were classified as “PET responders”. Hemato-
logic clinical evaluation at 6th month into therapy and/or biopsy 
served as reference standard. Results: Six months into therapy, 
7 of 9 patients (77.7%) had clinical hematologic remission but 
SUVmax values confirmed only 4/7 responders (2 complete, 
2 partial response) showing 3 “pseudo-progression”: SUVmax 
evaluation resulted in 100% sensitivity but low specificity and 
was’nt statistically significant (p=0.38). MTV and TLG values had 
more than 50% reduction between PET1 and PET2 in all clinical 
responders, showing 100% specificity and sensitivity, p=0.04. 
MTV at PET0 was also statistically significant for responders vs re-
fractory (mean MTV 79.5 vs 453, respectively. p=0.04). After PET2 
also patients with “pseudo-progression” continued nivolumab 
and then PET3 SUVmax confirmed clinical response. In contrast, 
clinical progression (2/9 patients) was confirmed by increasing 

SUVmax, MTV and TLG values between PET1 and PET2. Overall 
5 of 9 patients had treatment related “Non-specific” FDG uptake 
referred to inflammation (pulmonary, gastric and thyroid). Con-
clusions: 18F-FDG-PET/CT response assessment under immu-
nomodulatory treatment is different from conventional chemo-
therapies, showing not only slower metabolic response but also 
pseudo-progression. FDG-PET may result more accurate consid-
ering MTV and TLG changes, in particularly between PET1 and 
PET2. More studies are warranted to decide the right timing for 
18F-FDG-PET/CT for RR cHL under anti-PD1.

EP-0370
Does 18F-FDG PET-CT have a predictive role in locally 
advanced non-small-cell lung cancer (NSCLC) patients 
treated with a novel multimodal approach?
V. Scolozzi1, S. Taralli2, A. Martino3, M. V. Mattoli2, G. Mantini4, M. 
L. Calcagni5; 1Nuclear Medicine Institute, Università Cattolica del 
Sacro Cuore, Rome, ITALY, 2Nuclear Medicine Unit, Fondazione 
Policlinico Universitario Agostino Gemelli, Rome, ITALY, 3Istituto 
di Radiologia, Università Cattolica del Sacro Cuore, Rome, ITALY, 
4Istituto di Radiologia, Divisione di Radioterapia Oncologica 
Gemelli-ART, Polo Scienze Oncologiche ed Ematologiche, 
Fondazione Policlinico Universitario Agostino Gemelli, Università 
Cattolica del Sacro Cuore, Rome, ITALY, 5Nuclear Medicine Institute, 
Fondazione Policlinico Universitario Agostino Gemelli, Università 
Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: The standard care in patients with locally ad-
vanced non-small-cell lung cancer (LA-NSCLC) is definitive 
concurrent chemo-radiotherapy (CCRT), but prognosis remains 
poor. Multimodal approaches, including low-dose fractionated 
radiotherapy concurrent to induction-chemotherapy (IC-LDRT) 
and surgery, have been proposed to improve prognosis. Aim: to 
evaluate whether early metabolic response assessed by 18F-FDG 
PET-CT could predict clinical outcome in LA-NSCLC patients 
treated with multimodal approach: IC-LDRT, CCRT and surgery. 
Methods: 58 LA-NSCLC patients (44M, age=65±8.2years, stage 
IIIa-IIIb), all treated with IC-LDRT (2 cycles of chemotherapy, 
40cGy twice daily) were retrospectively evaluated. 18F-FDG PET-
CT was performed at baseline and after IC-LDRT (early PET-CT). 
Metabolic response was evaluated according to EORTC crite-
ria; patients were classified as responders (complete/partial 
response) or non-responders (stable/progression disease). Ka-
plan-Meyer and univariate analysis were used to assess progres-
sion-free survival (PFS) and its relationship with clinical factors. 
Results: Based on metabolic response and clinical evaluation 
after IC-LDRT, 19/58 patients underwent best supportive care 
(progression and/or poor conditions). The remaining 39 patients 
were treated with multimodal approach: 7 directly surgery, 13 
conventional CCRT (total dose=50.4Gy), 19 CCRT plus surgery. 
In these 39 patients, the two-years loco-regional, distant and 
global PFS rates were 58%, 42%, 32%, respectively. The medi-
an loco-regional, distant and global PFS times were 33, 24, 17 
months, respectively. Patients treated with surgery (n=26) had 
better distant and global PFS (p=0.03) than those treated with 
IC-LDRT and CCRT (n=13). At early PET-CT, 22/39 patients were 
metabolic responders, 17/39 non-responders. Early metabol-
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ic responders had better loco-regional, distant and global PFS 
than non-responders (p=0.008, p=0.02, p=0.03, respectively). At 
univariate analysis, both lymph-nodal SUV at early PET-CT and 
early metabolic response were predictive factors for loco-re-
gional PFS (p=0.006, p=0.04, respectively); age was predictive 
for distant PFS (p=0.01). Conclusion: Our data suggest that 
metabolic response, evaluated after IC-LDRT, provides useful 
information in almost 50% of LA-NSCLC patients allowing to 
modify the subsequent treatment: some of them directly to 
surgery, others to palliative therapies. Moreover, early metabol-
ic response allows to identify patients with poor prognosis for 
whom tailored and intensified treatments are needed. Early PET 
parameters (metabolic response and activity of lymph-nodes) 
are the only predictive factors for loco-regional PFS; in particular 
prognosis seems to depend on residual activity of lymph-nodes 
rather than of primary cancer. Finally, the multimodal approach 
(including IC-LDRT and surgery) could be a promising treat-
ment, especially because surgery seems to influence the distant 
metastases development; further investigation is warranted to 
confirm these results.

EP-0371
Prediction of response to Immune Checkpoint Inhibitor 
Therapy by FDG PET
K. Massri1, L. Dellavedova1, R. Stoico1, A. Calcagno2, L. Maffioli3; 
1Nuclear Medicine Department, ASST Ovest Milanese, Legnano, 
ITALY, 2Oncology Department, ASST-Ovest Milanese Legnano, ITALY, 
3Nuclear Medicine Department, ASST Ovest Milanese, Legnano, 
ITALY.

The purpose of this study was to determine the clinical use-
fulness of PET-CT in evaluating the response to Immune 
Checkpoint Inhibitor Therapy (ICT) in patients with met-
astatic melanoma or lung cancer. We compared the re-
sults with the standard evaluation made with CT-scan. 
Methods: We prospectively collected data from 11 patients 
with metastases (5 with melanoma and 6 with lung cancer). 
All patients underwent 18F-FDG-PET imaging at baseline and 
4 months after ICT treatment. FDG-PET response was assessed 
by three criteria: Total Lesion Glicolysis (TLG), EORTC criteria and 
PET Response Criteria in Solid Tumors (PERCIST). We compared 
these results with those obtained by diagnostic CT imaging 
with Response Evaluation Criteria in Solid Tumors (RECIST 1.1). 
We used the SUL peak (Standard Uptake Lean Body Mass) to 
assess the study by the PERCIST criteria. Then, we measured the 
SUVmax to assess the response following the EORCT criteria. 
TLG was calculated as: TLG= mean SUV x MTV (cm3). ROC anal-
ysis and Spearman’s test were calculated to define the response 
to therapy: SUL peak, SUVmax and TLG were compared to per-
centage change in the sum of the longitudinal diameter (SLD) 
in target lesion from a CT scans. Results: TLG showed the stron-
gest correlation to SLD (R = 0.936, p= 0.003), compared to SUV 
max (R=0.827, p=0.009) and SUL peak (R=0,818 p=0.010). Two-
tailed p-values <0.05 were considered statistically significant. 
To predict progression on CT-scans, ROC analysis showed the 
best results for TLG in comparison with the other criteria: area 
under the curve (AUCs) resulted between 0.78 and 1.0. TLG had 

the highest value of 1.0 (95% - confidence interval (CI): 0.71-1). 
Conclusion: The present study demonstrates that to evaluate 
ICT response in patients with metastatic cancer, criteria based 
on TLG allow to obtain better results than those obtained by 
PERCIST and EORTC criteria.

EP-0372
FDG avid adverse reactions to immune therapy are strong 
predictors of survival in patients with metastasized 
malignant melanoma
M. Mustafa1, Y. Zhuwu1,1, M. Schwaiger1, W. Weber1, A. M. 
Krackhardt2, S. Nekolla1; 1Nuclear Medicine, Klinikum rechts der Isar, 
Munich, GERMANY, 2Hematooncology, Klinikum rechts der Isar, 
Munich, GERMANY.

Introduction: Immune therapy has revolutionized treatment 
options in patients with malignant melanoma. Combination 
of two and now three different checkpoint inhibitors leads to a 
plethora of adverse events (AE) - eg therapy induced thyroiditis, 
hypophysitis, hepatitis. This being the main cause for treatment 
discontinuation, recent data nevertheless hinted at a better sur-
vival of patients with therapy induced AE. The aim of this retro-
spective analysis was to look into disease specific survival (DSS) 
in patients with immune therapy that developed AE and in par-
ticular to compare with visibility of these AE in serial FDG-PET/
CT scans. Methods: 103 patients with metastasized malignant 
melanoma, that were treated with checkpoint inhibitors at our 
interdisciplinary center and received serial FDG-PET/CT scan-
ning for therapy monitoring were included in this study (344 
scans in total, 2-10 scans per patient, av. 2,9 per pt). All clinical 
recordings and questionnaires for serious AE (grade 3-4 CTCAE) 
were consulted, all FDG-PET/CT scans were independently eval-
uated for FDG-avid therapy related events. Results: A total of 
122 serious AE were documented in 64 pts (62% of all pts, 1-5 re-
actions per pt), 38 pts had FDG avid leasions through inflamma-
tory uptake that was unequivocally classified as therapy associ-
ated. DSS was only slightly longer in all patients with AE (37,1 
vs 33,9 months) yet mortality between those patients without 
AE and with FDG-non avid AE was almost the same (53,9% vs 
53,8%) and significantly lower in pts with FDG avid AE (28,9%). 
Conclusion: In combinational immune therapy more than 60% 
of the pts develop AE. FDG avidity of these therapy induced re-
actions predict survival better than the general assessment of 
grade 3-4 events according to CTCAE.

EP-0373
Response Evaluation and Prognosis Prediction Using FDG 
PET in Lymphoma with Low FDG-Avidity
H. Kim, J. Paeng, G. Cheon, D. Lee, J. Chung, K. Kang; Seoul National 
University Hospital, Seoul, KOREA, REPUBLIC OF.

Purpose: FDG PET is established as a standard imaging modality 
for initial staging and treatment response evaluation in FDG-av-
id lymphoma. However, the role of PET in lymphoma with low 
FDG-avidity is still limited and hasn’t been thoroughly evaluated 
yet. The purpose of this study was to investigate the efficacies of 
PET indexes in low FDG-avid lymphomas in response evaluation 
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and prediction of prognosis. Subjects and Methods: Total 42 
patients with low FDG-avid lymphoma were retrospectively en-
rolled. Low FDG-avidity was defined as SUVmax with 5 or under, 
which is based on mean FDG uptake of liver with 2 standard 
deviations. FDG PET/CT scans were performed at baseline and 
end-of-treatment (EOT). Response at the EOT was determined 
by Lugano classification and progression-free survival (PFS) was 
determined by follow-up data. Maximum standardized uptake 
value (SUVmax), metabolic tumor volume (MTV) and total lesion 
glycolysis (TLG) with margin threshold of 50, 70% of the SUVmax 
were measured in the single hottest lesion (Target A) or 5 hot-
test lesions (Target B), and their efficacies regarding response 
evaluation and prediction of PFS was evaluated. Results: On 
EOT PET, SUVmax of Target B was the most significant value to 
determine treatment response (P = 0.0005). MTV of Target B was 
also significant (P = 0.0294 and 0.0074 for MTV50% and MTV70%). 
SUVmax of difference (%Δ) from baseline PET was significant, 
while TLG and MTV per se were not. In predicting PFS, all tested 
parameters of EOT were significant (P < 0.05 for all). SUVmax of 
Target A and B on EOT PET were the most significant indexes for 
predicting final response (P = 0.0020 and < 0.0001, respectively). 
Conclusion: FDG PET can be used as an effective tool even in 
lymphoma with low FDG-avidity. SUVmax, TLG and MTV from 
multiple lesions have shown to be effective quantitative indexes 
for evaluating treatment response and predicting PFS.

EP-0374
Comparisons of PERCIST results among 4 kinds of 
methods in diagnosing therapeutic effect of NSCLC- 
Gradient Segmentation method, Adaptive threshold 
method, Syngo.via and GT-PET-
S. Nagamachi1, M. Nonokuma1, K. Yoshimitsu1, Y. Mizutani2, T. 
Terada2, T. Hirai2; 1Department of Radiology, Fukuoka University, 
Fukuoka Prefecture, JAPAN, 2Department of Radiology, Miyazaki 
University, Miyazaki Prefecture, JAPAN.

Purpose: PERCIST is important criteria for determining the 
therapeutic effect of solid cancer using FDG-PET. Although 
the criterion is simple, the result might be affected by the tu-
mor segmentation methods because of various soft-wares are 
available. This study was done to evaluate the difference of four 
kinds of methods in diagnosing therapeutic effect in NSCLC by 
PERCIST criterion. Methods: We analyzed 43 FDG-PETCT images 
of non-small cell cancer (NSCLC) respectively using 4 kinds of 
soft-wares. FDG-PET/CT examinations were done in all patients 
in both before and after chemo-therapy. The tumor segmenta-
tion was done using the threshold method by referencing liver 
count when we use Syngo.via or GI-PET. In addition, both the 
Gradient Segmentation method and the Adaptive threshold 
method were done using MIM Maestro and IntelliSpace Portal. 
We used PERCIST criteria for diagnosing the therapeutic effects 
by referencing the change of SUL peak in each case. We evaluat-
ed the concordant rate of diagnosing result, namely Complete 
metabolic response (CMR), Partial metabolic response (PMR), 
Stable metabolic disease (SMD) and Progressive metabolic dis-
ease (PMD), among the four kinds of methods. Results: Among 
43 cases, the cases diagnosed as PMR were 20 by Syngo via, 23 

by Gradient segmentation, 19 by Adaptive threshold method, 
16 by GT-PET in numbers respectively. Similarly, the numbers of 
cases diagnosed as SMD were 16, 14, 16, 17, those diagnosed as 
PMD were 7, 6, 7, 6 and those diagnosed as CMR were 0,0,1,4 re-
spectively. By PERCIST criteria, 21 cases were categorized as PMR 
by more than 2 methods. 15 cases were SMD, 6 cases were PMD 
and only one case was CMR. Overall concordant rate of 4 meth-
ods was 31 of 43 cases (69.8%). In PMR, the concordant rate was 
13/21 cases (61.9%). Similarly, the concordant rate was 86.7% 
(13/15) in SMD, 66.7% (4/6) in PMD and 0% (0/1) in CMR. Con-
clusion: In diagnosing therapeutic effect of NSCLC by PERCIST 
criteria using various methods, the different results were noted 
in higher incidence and the discordance rate was about 30%. 
Particularly, the discordance was remarkable in PMR. Combined 
analysis using more than 2 different methods will be required in 
diagnosing the therapeutic effect in NSCLC.

EP-0375
Intra-patient SUL repeatability of background on 18F-FDG 
PET/CT
M. Su1, R. Wang1, J. H. Miller2; 1West China Hospital, Chengdu, 
CHINA, 2Loma Linda University, School of Medicine, Loma Linda, 
CA, UNITED STATES OF AMERICA.

Purpose: The standardized uptake value normalized to lean 
body mass (SUL) of background is often used as reference to 
assess tumor treatment response on 18F-FDG PET/CT. Our ob-
jective was to find the preferred background through assessing 
the repeatability of different background SUL. Methods: Pa-
tients who have had two scans within one week were select-
ed. Background SULs from aortic blood pool (ABP), liver and 
muscle were recorded. Intraclass correlation coefficients (ICCs) 
and Bland-Altman plots were used to evaluated the degree of 
repeatability between two scans. Then the intra-patient differ-
ence in SULs and factors which included blood glucose level 
(BGL), tracer uptake period and dose were calculated as rela-
tive changes between the two scans. Finally, a linear regression 
model was used for analyzing all of the relative changes to iden-
tify which factor had correlation with SULs variability. Results: 
Fourteen non-diabetes patients were included. In the case of 
SULmax, the ICC for ABP, liver and muscle were 0.73, 0.36 and 
0.39, respectively. Similar results were 0.69, 0.40 and 0.76 for 
SULmean in ABP, liver and muscle. From the Bland-Altman plots, 
we can obtain the same result as the repeatability from ICC. A 
liner regression analysis indicated there were strong positive 
correlations between differences of L-SULmax, L-SULmean and 
M-SULmean and that of BGL (b=0.631, 0.731 and 0.668 respec-
tively, p<0.05 altogether). There were no correlations between 
differences of ABP-SULmax, ABP-SULmean and M-SULmax and 
that of BGL, and between differences of all background SULs 
and that of tracer dose and weight (p>0.05 altogether). Only 
M-SULmean difference had positive correlation with that of 
18F-FDG uptake period (b=0.483, p<0.05) after linear regression 
analysis. The effect of BGL was more significant on L-SULmean 
than that on M-SULmean(b=0.731 and 0.668 respectively). For 
M-SULmean, the effect of BGL was more significant than that 
of 18F-FDG uptake period (b=0.668 and 0.483 respectively). 
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Conclusion: L-SULs are less consistent than those of ABP-SULs 
and M-SULs. Activity within ABP should be the preferred back-
ground for sequential patient evaluation.

EP-0376
Are 18F-FCH PET/CT semiquantitative parameters reliable 
for predicting 223Ra-Dichloride therapy response in 
metastatic castration resistant prostate cancer patients?
C. Ferrari, V. Lavelli, A. Niccoli Asabella, A. G. Nappi, G. Sigrisi, G. 
Rubini; Nuclear Medicine Unit, Interdisciplinary Department of 
Medicine, University of Bari, Bari, ITALY.

Aim: To date there is not consensus about the most reliable di-
agnostic method in treatment response assessment in patients 
with metastatic castration-resistant prostate cancer (mCRPC) 
underwent 223Ra-Dichloride Therapy. 99mTc-diphosphonate 
whole-body bone scintigraphy and whole-body CT scan are 
generally used to evaluate treatment efficacy. However, it has 
been postulated that fluorine-18 fluorocholine (18F-FCH) PET/
CT may be also a useful tool in the response evaluation. The pur-
pose of our study was to investigate whether 18F-FCH PET/CT 
semiquantitative parameters are reliable to monitor response 
to 223Ra-Dichloride therapy in mCRPC patients. Materials & 
Methods: In a period of 21 months, 24 consecutive patients 
(mean age 71.3 years, range 57-82) with mCRPC referred to 
our Nuclear Medicine Department and enrolled to underwent 
223Ra-Dichloride Therapy. 10/24 patients, who met the follow-
ing selection criteria, were used for the analysis: 1) matched the 
approved inclusion criteria for the treatment; 2) completed all 
six scheduled 223Ra-Dichloride doses (55 kBq/kg, 4 weeks in-
tervals); 3) performed 18F-FCH PET/CT both at baseline and 2 
months after the end of treatment. Baseline and post-therapy 
18F-FCH PET/CT were peformed with the same device in our 
Department. A total of 30 lesions (the 3 most metabolically ac-
tive metastases for each patient at baseline and post-therapy 
18F-FCH PET/CT) were monitored and used for the semiquan-
titative analysis. We assessed the following semiquantitative 
parameters: maximum Standard Uptake Value (SUVmax), mean 
Standard Uptake Value (SUVmean), minimum Standard Uptake 
Value (SUVmin), Metabolically Active Tumor Volume (MATV) and 
Total Lesion Activity (TLA). Student’s T-Test was used to evalu-
ate whether a statistically significant difference existed between 
baseline and post-therapy 18F-FCH PET/CT semiquantitative 
parameters. P>0.05 was considered statistical significant. Re-
sults: In baseline and post-therapy semiquantitative evaluation, 
mean SUVmax changed from 7.10 to 5.7; mean SUVmean from 
4.25 to 3.22; mean SUVmin from 3.19 to 2.38; mean MATV from 
19.66 to 26.98; mean TLA from 76170.06 to 79014.27. Student’s 
T-Test showed a statistically significant difference for SUVmax 
(t= 2.042; p=0.05), SUVmean (t= 2.164; p=0.04) and SUVmin (t= 
2.749; p=0.01). No statistically significant difference was found 
for MATV and TLA. Conclusion: Our experience demonstrates 
that 18F-FCH PET/CT, thanks to the semiquantitative evaluation, 
have an important role in the assessment of 223Ra-Dichloride 
treatment response. In particular among the PET/CT param-
eters considered in our study, the most significant ones were 
SUVmax, SUVmean and SUVmin. A greater number of patients 

would be necessary to confirm these preliminary data and to 
evaluate the prognostic significance of these semiquantitative 
parameters.

EP-0377
Role of FDG PET in Posttreatment Surveillance of 
Melanoma: Census Survey in A Tertiary Cancer Center
H. Lee, J. Paeng, G. Cheon, D. Lee, J. Chung, K. Kang; Seoul National 
University Hospital, Seoul, KOREA, REPUBLIC OF.

Purpose: In malignant melanoma, recurrence is often observed 
in distant areas from the primary site. While FDG PET is a sensi-
tive imaging for detecting malignant lesions, the role of FDG PET 
in posttreatment surveillance period has not been investigated 
sufficiently. The aim of this study was to evaluate the value of PET 
during posttreatment surveillance in melanoma. Methods: A to-
tal of 76 melanoma patients who underwent FDG PET during 
surveillance period after completion of the first treatment were 
retrospectively enrolled. PET scans were grouped according to 
the purpose and clinical situations; routine surveillance (without 
symptom or sign) or evaluating clinical suspicion (symptom or 
image finding suggesting recurrence). Final diagnosis of recur-
rence was determined by complete clinical evaluation or long-
term follow-up. In each situation, the diagnostic role of FDG PET 
was assessed. Results: A total of 143 scans of 76 patients were 
analyzed; 51 (36%) for clinical suspicion and 92 (64%) for routine 
surveillance. In clinical suspicion group, sensitivity, specificity, 
negative predictive value (NPV), and positive predictive value 
(PPV) of PET were 78%, 100%, 53% and 100%, respectively. Sensi-
tivity was higher than that of any other single imaging modality, 
and PET correctly diagnosed non-recurrence in 10 cases (20%). In 
routine surveillance group, 16 cases (17%) presented recurrence, 
all of which was correctly diagnosed on PET. NPV and PPV were 
100% and 76%, respectively. In subgroup analysis, sensitivity and 
NPV were higher in low-risk group (stage I-IIA) than in high-risk 
group (stage IIB-IV), while specificity and PPV were higher in 
high-risk group. Although in asymptomatic low-risk group, PET 
correctly diagnosed recurrence on 10cases with PPV of 71%. 
Conclusion: In conclusion, FDG PET is an effective diagnostic 
tool in posttreatment surveillance of melanoma in case of suspi-
cious recurrence by clinical symptoms, signs, and/or other image 
findings. Even in cases without clinical suspicion, melanoma re-
curs in a considerable proportion of patients, which can be sen-
sitively diagnosed on PET. Thus, cost-effectiveness of surveillance 
PET needs to be evaluated, particularly in high-risk patients.

EP-0378
Usefulness of 18F-FDG PET-CT (FDG-PET) in advanced 
malignant melanoma (MM) submitted to pembrolizumab 
therapy (Pmab) - a retrospective evaluation
M. Rio Carvalho, F. Norton Brandão, R. Sousa, T. C. Ferreira, P. 
Ratão, I. Carvalho, M. Silvestre, D. Ferraz, L. Salgado; Instituto 
Português de Oncologia Francisco Gentil de Lisboa, Lisboa, 
PORTUGAL.

Purpose: To analyse the usefulness of FDG-PET in the evalua-
tion of response to Pmab in MM. Subjects/Methods: From 
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the 584 patients (pts) with MM submitted to FDG-PET in our 
department (Jan14-April18), 45 underwent Pmab. Of these, we 
retrospectively analyzed 21 who performed at least one FDG-
PET pre- and post-Pmab. Mean age at the time of first Pmab ad-
ministration was 65 years (44-87), 14 females, 7 males. The mean 
number of Pmab cycles/pt was 10 (1-27). Ten pts discontinued 
Pmab: 5 temporarily (3 for side effect control and 2 for radiother-
apy), 5 permanently, due to disease progression. Five pts died. 
After first Pmab administration, 1.3 FDG-PET/pt were performed 
(1-3). FDG-PET was performed 78,6 days (mean) pre-Pmab and 
repeated 109,6 days (mean) after first Pmab administration. 
FDG-PET response criteria: - favorable response: disease stabil-
ity: number/size/metabolic activity of lesions with overlapping 
characteristics; partial response: partial decrease in the number 
and/or size and/or metabolic activity of lesions (no increase 
in any of these parameters should be observed); complete re-
sponse: disappearance of all lesions. - progression: increased 
number and/or size and/or metabolic activity of lesions, not 
related to Pmab. - uncertain response: suspected pseudo-pro-
gression: increased metabolic activity of known lesions and/or 
appearance of small lesions related to Pmab; mixed changes: 
changes in the number and/or size and/or metabolic activity of 
the lesions that do not fit into the other categories mentioned 
above. We also evaluated possible side effects of Pmab. Results: 
In the first evaluation, 5 favorable responses (3 partial respons-
es, 1 stabilization, 1 complete response), 10 progressions and 6 
uncertain responses (3 suspected pseudo-progression, 3 mixed 
changes) were found. Of the 3 studies classified as pseudo-pro-
gressions, one pt was re-evaluated by FDG-PET, confirming 
disease progression; one pt had clinical progression of disease; 
the remainder is waiting for re-evaluation. Of the 3 studies with 
mixed changes, one was re-evaluated twice, showing partial re-
sponse followed by complete response; one patient died; and 
the remainder will be re-evaluated. FDG-PET suggested Pmab 
side effects in 3 patients (gastritis, thyroiditis and hypophysitis), 
not confirmed by clinical, laboratory and imaging evaluations. 
Conclusion: Despite all the disadvantages of a retrospective 
study in a small number of patients, FDG-PET correctly identi-
fied disease progression under Pmab. Caution should be taken 
in patients with FDG-PET pattern of pseudo-progression, since 
2/3 of them had disease progression. Pmab was successful in 
disease control in 24% of patients, with 9,5% (2/21) showing 
complete response during FDG-PET follow-up.

EP-0379
A Systematic Review On Response Evaluation With 
Positron Emission Tomography / Computed Tomography
K. Ehlers1, O. Gerke1, E. Motschall2, P. F. Høilund-Carlsen1, W. Vach3; 
1Odense University Hospital, Odense C, DENMARK, 2University 
Medical Center, Freiburg, GERMANY, 3University Hospital Basel, 
Basel, SWITZERLAND.

Introduction: Response evaluation with PET/CT has potential 
in personalizing cancer therapy and evaluating treatment re-
sponse. PET/CT is a powerful assessor due to its ability to dif-
ferentiate between anatomical and physiological response, but 
designing clinical studies is challenging; there is no consen-

sus on which response criteria to follow, which time points to 
choose for scans, and how to establish rules for differentiating 
between responders and non-responders. Aim: To create an 
overview of study designs used for response evaluation with 
PET/CT and basic methodological characteristics. Materials 
and Methods: PubMed/MEDLINE and Web of Science were 
systematically searched for original articles on response evalu-
ation in cancer, published in 2015 and employing at least one 
baseline and one post-baseline PET/CT scan. Results: We could 
identify 124 studies, 61% being prospective and the remaining 
39% retrospective. Fifty-two percent were prognostic, 28% ac-
curacy studies, and 11% a mix of these. Further 8% were descrip-
tive response-curve studies and 1% a mix of a prognostic and 
a response-curve study. No RCTs could be found. Most studies 
used one fixed time point for imaging and evaluated one pre-
defined rule for response evaluation. The median sample size 
was 39 (range: 5-354). Seventeen medical areas were represent-
ed, the largest group being lymphomas (N=20, 16%); PET time 
points varied hugely in this group. Conclusion: From a meth-
odological point of view, we expected to see descriptive re-
sponse-curve, accuracy, and prognostic studies as well as RCTs 
of which there were none. Overwhelming 90% of the studies 
were either accuracy and/or prognostic studies. Overall, com-
parative elements like inclusion of alternative tracers or modal-
ities, several follow-up time points, variation in parameters (SU-
Vmax, SUVmean, SUVpeak, SUL, MTV) and summary measures 
(absolute or relative) were less frequent than desirable. There 
was a noticeable gap between the kind of studies currently 
used for response evaluation and the kind we would suggest to 
ensure establishment of efficient response evaluation schemes 
based on PET/CT.

EP-0380
Response evaluation with 18F-FDG PET/CT in metastatic 
breast cancer patients treated with Palbociclib: first 
experience in a clinical setting
S. Taralli1, V. Scolozzi2, F. Marazzi3, V. Masiello3, O. Attieh2, M. 
Lorusso1, A. Giordano4, M. L. Calcagni4; 1Nuclear Medicine Unit, 
Fondazione Policlinico Universitario Agostino Gemelli, Rome, ITALY, 
2Nuclear Medicine Institute, Università Cattolica del Sacro Cuore, 
Rome, ITALY, 3Gemelli ART, Department of Radiation Oncology, 
Fondazione Policlinico Universitario Agostino Gemelli, Università 
Cattolica del Sacro Cuore, Rome, ITALY, 4Nuclear Medicine Institute, 
Fondazione Policlinico Universitario Agostino Gemelli, Università 
Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: CDK4/6 inhibitor (Palbociclib), an anti-prolifer-
ative agent, has been recently approved in metastatic breast 
cancer (BC) patients to control the disease. 18F-FDG PET/CT is 
widely used to evaluate tumor response to treatments. To our 
knowledge, no clinical data are available on the use of 18F-FDG 
PET/CT to evaluate response to Palbociclib in BC patients. Aim 
of study: to evaluate the potential role of 18F-FDG PET/CT in this 
clinical setting. Methods: Twelve metastatic BC patients (mean 
age 61.5±10.5years; 5/12 with bone lesions, 4/12 with visceral 
lesions, 3/12 with bone and visceral lesions) treated with Pal-
bociclib (mean cycles=4.7) plus aromatase inhibitor/estrogen 
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blockers were retrospectively evaluated. All patients underwent 
two 18F-FDG PET/CT: baseline and post-therapy (150±37days af-
ter starting treatment). 18F-FDG PET/CT response according to 
EORTC criteria (metabolic evaluation) was compared with stan-
dard evaluation based on clinical, laboratory and morpholog-
ical imaging data. Results: Standard evaluation classified 7/12 
patients as with stable disease, 1/12 with partial response, 3/12 
(25%) with progression disease (no clinical benefit), 1/12 as un-
determined (stable at clinical-laboratory tests but morpholog-
ically not evaluable because of osteoblastic bone metastases). 
Metabolic evaluation classified 2/12 patients as with complete 
response, 3/12 with partial response, 1/12 with stable disease, 
6/12 (50%) with progression disease. Adding the metabolic 
evaluation to the standard one, 5/12 patients were classified 
as with stable disease, 1/12 with partial response, 5/12 (42%) 
with progression disease, 1/12 as undetermined (stable at stan-
dard evaluation but with metabolic progression because of the 
appearance of an active abdominal lymph node; progression 
disease was confirmed at follow-up). Overall evaluation (stan-
dard plus 18F-FDG PET) changed the response classification in 3 
patients when compared to standard evaluation alone (reclas-
sifying 2 patients in progression and 1 undetermined) and in-
creased the number of patients with no clinical benefit by over 
40%. Conclusion: These preliminary data, although if in a small 
sample of BC patients treated with Palbociclib, suggest that: 1) 
adding 18F-FDG PET/CT at standard response evaluation allows 
to intercept a greater amount of patients with no clinical benefit 
because of progression disease. This finding is supported by the 
well-known concept that metabolic changes occur early during 
anticancer therapies, often preceding clinical-morphologic 
changes; 2) 18F-FDG PET/CT could be clinically useful in patient’s 
management both to discontinue Palbociclib in progression 
cases and to select patients for whom a shorter follow-up is rec-
ommended. Further data in larger populations are needed to 
assess the proper role of 18F-FDG PET/CT for evaluating response 
to Palbociclib.

EP-0381
The impact of PET/CT in detection and management of 
patients with synchronous and metachronous tumors
M. Ilcheva1, V. Hadjiyska1, P. Nikolova1, K. Mladenov1, S. Veneva1, D. 
Zlatareva2; 1Department of Nuclear medicine and Radiotherapy, 
University Hospital Alexandrovska, Sofia, BULGARIA, 2Department 
of Diagnostic Imaging, University Hospital Alexandrovska, Sofia, 
BULGARIA.

Aim: Recent data suggest that the incidence of 2nd primary 
synchronous or metachronous tumor is increasing and report-
ed as high as 10%. Meta analyses show the frequency of second 
tumor (SPT) as 3-5%, a third tumor (TT) as 0.5%, and a fourth tu-
mor (QT) as 0.3%.Synchronous (within 2-6 months of diagnosis 
of 1st primary tumor) and metachronous (more than 6 months 
after 1st primary) malignant tumors are an increasingly frequent 
phenomenon in clinical oncology practice and can change the 
management and the prognosis of the oncologic patients.The 
aim of the study is to evaluate the role of PET/CT in detecting 
second primary and subsequent tumours and also to demon-

strate the influence on the treatment management in patients 
with histologically proven synchronous or metachronous tu-
mors. Methods: Thirty patients with clinically proven at least 
one malignancy were evaluated and followed up for two- year 
period. All patients were scanned on GE Discovery PET/CT 16 
slices scanner from the top of the head to mid-thigh. Study was 
performed one hour after injection, using the weight adjusted 
activity, hydration of patients with diuretic stimulation and oral/
i.v contrast intake. Results: Seventeen out of 30 patients were 
female. The youngest patient was 38 years while the highest 
age seen was 77 years. Three of the patients have third primary 
tumors. Metachronous tumors were 2,75-fold higher than syn-
chronous ones. Unsuspected synchronous and metachronous 
tumors were detected in 15 patients (Group 1). As second ma-
lignancies we detect five gastrointestinal (5p,33%), four urogeni-
tal cancers (4p, 27%), four pulmonary carcinomas (4p, 27%) , one 
breast cancer (1p) and one head and neck squamous cell carci-
noma (1p). In those 15 patients the management was changed 
and they received surgery, radiotherapy, chemotherapy, and 
hormonal therapy alone or as multi-modality treatment at least 
for the second tumors. The second group include patients with 
proof of malignancy by other methods. Nine patients from 
Group 2 had complete response after therapy for both tumors 
and don’t need further treatment (8p, 53%). Two patients with 
metachronous urogenital cancers had stable disease (2p,13%). 
Four of patient with urogenital and gastrointestinal had progres-
sion at the time of examination (4p,27%) and in two advanced 
diseases were detected. One patient needs further examination 
(1p). Conclusions: FDG PET/CT is a valuable tool for detection 
of synchronous and metachronous tumors and for monitoring 
response to therapy. Integrated PET/CT can significantly mod-
ify the assessment about the tumor’s dissemination and often 
change patient management substantially.

EP-0382
The role of 18F-FDG PET/CT in the management of left 
atrial angiosarcoma: a case report
L. Hitu, G. Rusu, A. Alexiev, E. Spinu, K. Gabora, E. Olariu, A. Piciu, D. 
Piciu; “Prof. Dr. Ion Chiricuta” Institute of Oncology, Cluj-Napoca, 
ROMANIA.

Introduction: Cardiac angiosarcoma is the most common car-
diac malignant tumor with an uncertain prognosis -median sur-
vival is reported to be 6 months from the time of diagnosis is 
made. The diagnosis is relatively late due to a nonspecific symp-
tomatic palette, the clinical manifestations being determined by 
the increase in size of the tumor formation and by its localiza-
tion. Case report: We herein report a 21-year-old patient case 
with no pathological history, who came in a medical service for 
hemoptysis and sudden chest pain. Following the investiga-
tions, a tumor mass with left atrial localization detected (80% 
of cardiac angiosarcomas arise in the right atrium), complicat-
ed with bilateral pulmonary embolism that resulted in pulmo-
nary infarction. The patient initiated anticoagulant therapy with 
Enoxaparin and a cava vein filter was placed. Histopathological 
analysis confirms the diagnosis of angiosarcoma with high de-
gree of expression of the MDM-2 gene. Surgical treatment is 
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excluded due to tumor localization, immediate complications 
and patient status. It was decided to perform 18F-FDG PET/CT 
for staging and basal metabolic assessment and chemothera-
py was initiated with fosfamide and farmorubicin; after the first 
4 cycles, a follow-up PET/CT examination was performed that 
showed increased uptake at the tumor site and no metastases. 
Considering an unfavorable response, the chemotherapy was 
changed with line II - docetaxel and gemcitabine 2 cycles with 
no response. It was the modified to line III of chemotherapy with 
trabectedin. Following these cycles, the follow-up PET/CT scan 
showed progressive disease with left suprarenal metastasis, ce-
cal and right colon lesions with high FDG uptake. It was decided 
to change once again the treatment with pazopanib 11 cycles 
because of progressive disease, the patient being currently un-
der this therapy. The last PET/CT scan revealed clear remission of 
the metastases and of the left atrial tumor uptake. Conclusion: 
The role of 18F-FDG PET/CT in the follow-up of a very aggressive 
disease like the cardiac angiosarcoma was crucial in adapting 
and tailoring the most suitable treatment strategy.

EP-0383
Diagnostic value of 18F FDG PET/CT in patients with 
history of differentiated thyroid carcinoma and 
Thyroglobulin Elevation but Negative Iodine Scintigraphy 
Syndrome, with thyroglobulin values bellow 10ng/ml
C. Martínez, J. Nogueiras, B. Nuñez, A. Renda, D. Ruiz, C. Castillo, F. 
Loira; Hospital Mexoeiro, Vigo, SPAIN.

Objectives: Determine the diagnostic value of 18F FDG PET / CT 
in patient with stimulated thyroglobulin (Tg) below 10 ng/dl and 
a history of Differentiated Thyroid Carcinoma (DTC) and Thyro-
globulin Elevation but Negative Iodine Scintigraphy Syndrome 
(TENIS syndrome) Determine the cutoff value of stimulated Tg at 
which 18F FDG PET / CT has acceptable diagnostic performance 
for surveillance in patients with stimulated thyroglobulin below 
10 ng/dl. Materials and Methods: This is a retrospective study 
from February 2012 to December 2016. A total of 118 18F FDG 
PET / CT scans from patients with DTC / TENIS syndrome (de-
tectable Tg below 10ng / ml) were reviewed to determine the 
existence of disease recurrence and its correlation with surgical 
pathology results after PET. Exclusion criteria: a) patients with an-
tiTgAc, b) patients without pathology specimens for verification, 
c) Abscense of Tg values. A total of 42 patients were analyzed: 35 
in the stimulated protocol with rhTSH and 6 on the unstimulated 
cohort (one of which was excluded due to unavailable TSH val-
ues). The Tg cutoff point was calculated based on a descriptive 
analysis and ROC curves, considering the values below 10ng/ml 
with higher Youden Index. Results: The total number of patients 
with rhTSH and TSH above 30μUI / mL was 35. Men: 17 (48.6%), 
Women: 18 (51.4%). Specimens histology: Papillary: 32 (91.4%), 
Follicular: 3 (8.6%), Undifferentiated: 0. Positive pathology for car-
cinoma = 22, Negative = 13. The cutoff Tg point below 10ng/ml 
with the best diagnostic yield was 7.46ng/ml, with a sensitivity 
of 63.64% and a specificity of 53.85%. PPV: 70%, NPV: 46.67%. 
Validity index: 60%. In those patients without rhTHS stimulation, 
the results were inconclusive given the small sample (6 patients) 
and the wide dispersion of the Tg values ranging between 1.20 

and 482 ng / mL. Conclusions: 18F FDG PET/CT has a lower di-
agnostic yield (approximately 20%) in patients with suspected 
TENIS syndrome with Tg below 10ng/ml, however, if Tg values 
are equal or higher than 7.46ng/ml after TSHrh stimulation, 18F 
FDG PET/CT preserves acceptable diagnostic performance for 
the detection recurrent of disease.

EP-0384
Can we replace F-18 FDG PET/CT with whole-body 
diffusion-weighted MRI as a high quality cancer screening 
tool?
K. Uno, H. Sasamori, J. Wu, Y. Akiba, Y. Tsuchiya, M. Irie, N. Ikeda; 
Gaien Higashi Clinic, Tokyo, JAPAN.

Purpose/Introduction: F18-FDG PET/CT(PET/CT) cancer 
screening is noninvasive sophisticated method and we believe 
that it is superior to conventional cancer screenings because 
of its high detection rate, low physical burden and efficacy. But 
there are points of controversy about radiation exposure and 
poor cost-effectiveness. In our PET center, to increase accuracy 
rate in cancer screening, we use both PET/CT and whole-body 
diffusion-weighted MRI(WB-DWI). The aim of this study is to 
evaluate if we can replace PET/CT with WB-DWI as a high quality 
cancer screening tool. Subjects & Methods: Between Febru-
ary 2012 and July 2017, PET/CT and WB-DWI were performed 
for cancer screening in 1785 examiners. Twenty-four examiners 
were diagnosed by endoscopy or surgery. They were undergone 
ultrasonography, blood test on the same day and two fecal oc-
cult blood tests on another days. We made abnormal accumula-
tion of PET/CT and abnormal intensity of WB-DWI as a positive. 
PET/CT image was taken after injection of F18-FDG(3-4 MBq/
kg). On WB-DWI using 1.5T MRI, sequences are used TR 5000 ms, 
TE 71 ms. and b-value is used 0 and 800 or 1000 s/mm2.. Results: 
Of 1783 examiners(Male/Female:138/645). 15 examiners were 
cancers (breast 2, lung 1, thyroid 1, esophagus 2, renal 1, colon 
4, prostate 1 and bladder 3) and 11 were benign or no abnor-
mality. The sensitivity of PET/CT was 67%, specificity was 19% 
and diagnostic accuracy was 46%. These of WB-DWI were 60%, 
100% and 77% respectively. All bladder cancers demonstrated 
only by WB-DWI. When we judged as positive by PET/CT and by 
WB-DWI together, the sensitivity, specificity and diagnostic ac-
curacy were 46%, 100% and 88%, respectively. Discussion/Con-
clusion: At this present, WB-DWI alone was not enough to use 
for cancer screening. Our results suggested using both PET/CT 
and WB-DWI together were more useful for increase diagnos-
tic accuracy rate in cancer screening. Particularly, WB-DWI was 
useful for increasing specificity. However, 6 out of 15 malignant 
cases were false negatives on WB-DWI. In those cases, they were 
positive for tumor marker, ultrasonography, and upper gastroin-
testinal series. Comprehensive judgment including ultrasonog-
raphy, upper gastrointestinal series, blood test, and fecal occult 
blood test was important for cancer screening.

EP-0385
99mTc-MIBI SPECT in estimation of the of neoadjuvant 
chemotherapy and radiotherapy effect in the larynx and 
laryngopharynx cancer patients
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A. Medvedeva, R. Zelchan, Y. Belevich, S. Chizhevskaya, E. 
Choynzonov, I. Sinilkin, O. Bragina, V. Chernov; Tomsk National 
Research Medical Center of the Russian Academy of Sciences 
Cancer Research Institute, Tomsk, RUSSIAN FEDERATION.

Purpose: To explore the possibilities of 99mTc-MIBI SPECT for dy-
namic observation of a larynx and laryngopharynx tumor during 
neoadjuvant chemotherapy. Materials and Methods: The 
study included 30 patients with larynx and laryngopharynx can-
cer. SPECT studies were carried out 20 minutes after the injec-
tion of 740 MBq of 99mTc-MIBI using ECAM-180 gamma-camera 
(Siemens). Studies was conducted before and after treatment 
(two courses of neoadjuvant chemotherapy and 4-6 weeks radi-
ation therapy). The imagines were quantitatively assessed using 
tumor/background indeces. Indices were compared with clin-
ical effect which was assessed by RECIST scale and pathomor-
phosis according to the postoperative study. Results: A partial 
response was shown in 7 (23%) patients, complete regression in 
16 (53%), a stable disease was observed in 5 (17%) patients on 
the RESIST scale, two patients (7%) had progression of the dis-
ease in the form of primary tumor growth. Reduction of indices 
more than 30% was observed in 4 patients with partial response 
and in 7 patients with complete regression. In 9 patients with 
complete regression of pathological accumulation of a radio-
pharmaceutical after treatment was not noted. In 3 patients 
with partial response, the patients with progression and in all 
patients with stabilization the index change was not observed. 
Conclusion: Obviously, the results of SPECT with 99mTc-MIBI are 
an important addition to the observation and to evaluate the 
effectiveness of preoperative chemoradiotherapy in patients 
with cancer of the larynx and laryngopharynx. It should take 
into account the change in the intensity of accumulation of ra-
diopharmaceutical in 6 weeks after the end of radiation therapy.
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EP-0386
Asymptomatic cardiac metastases detected on oncological 
FDG PET/CT studies: A retrospective observational study
V. Rangarajan, A. Puranik, A. Natarajan, A. Agrawal, S. Shah, N. 
Purandare; Tata Memorial Centre, Mumbai, INDIA.

Introduction: Metastatic involvement of the heart is a rare 
occurrence and remains undiagnosed until autopsy. In some 
instances, patients may have cardiac symptoms, leading to an-
te-mortem diagnosis. Being a high volume PET/CT department, 
we decide to retrospectively analyse our database. Materials 
and Methods: 6000 patients who underwent 18F-FDG PET/
CT imaging for various oncological indications in our depart-
ment between 2013-2017 were selected for the assessment. A 
systematic database search was conducted for detecting those 
with cardiac metastases on reports of PET/CT studies. All these 

studies were retrieved and reviewed by two independent ob-
servers, who confirmed the presence of cardiac metastases. Re-
sults: 42 patients were detected to have cardiac metastases. 32 
of the 42 patients were asked to undergo 2-D Echocardiograph-
ic correlation which confirmed the presence of metastases. Rest 
of the patients were followed by either by imaging or by clini-
cal evaluation. 6 patients received chemotherapy and showed 
response to treatment at all metastatic sites including the car-
diac region. 4 patients subsequently became symptomatic for 
cardiac symptoms on clinical follow-up. Considering the spread 
pattern, 22 patients showed a contiguous extension to the peri-
cardium, whereas 20 patients showed intra-cardiac lesions. Of 
those with intra-cardiac origin, the distribution of primary ma-
lignancy was: lymphoma - 7, head and neck-5, esophagus-2, 
NUT carcinoma-1, dermatofibrosarcoma-1, lung-1, renal cell 
carcinoma-1, colon-1, unknown primary-1. Conclusion: Whole 
body imaging with PET/CT uncovers such rare metastatic sites 
especially in asymptomatic patients, which otherwise would 
have been undiagnosed. It is a valuable addition to the existing 
literature on cardiac metastases, and also highlights the role of 
FDG PET/CT in detection of such rare sites which can very often 
have a significant impact on patient management.

EP-0387
Sarcomas and Nodal Staging - Improving Scan 
Interpretation of the Isolated FDG-avid Lymph Node
S. Angelides, A. Markewycz; Westmead Hospital, Earlwood, 
AUSTRALIA.

Isolated 18-FDG avid lymph nodes may dramatically affect the 
staging of tumours and their management. Yet many such 
lymph nodes are reactive in nature rather than reflective of 
metastatic disease. Additional investigations are frequently nec-
essary, which are often invasive, such as EBUS procedures, and 
rort by significant morbidity. The clinical significance of isolated 
18FDG avid lymph nodes is frequently difficult to ascertain on 
the 18FDG-PET scans alone. Combining scintigraphic and radio-
logical characteristics may improve the interpretation of such 
findings. Aim: To retrospectively identify scintigraphic and ra-
diological features that may assist in improving the differentia-
tion of malignant nodal involvement from benign disease in pa-
tients with documented sarcomas. Methods: 22 patients with 
documented sarcomas and oligo-metastases (n = 1-3) in any 
lymph node basin on 18FDG-PET scintigraphy were included. 
A total of 28 nodes were assessed. Radiological features, includ-
ing size and shape of the lymph nodes, as well as scintigraphic 
parameters, such as location and tracer avidity, were evaluated. 
Follow-up 18FDG-PET scans were used to determine the like-
lihood of malignant involvement. Results: Malignant involve-
ment was established in 13 patients (15 nodes). Such nodes 
demonstrated higher SUVmax values, were more likely to be 
located in the draining lymph node basin of the primary lesion, 
and were larger and more round-shaped than benign lymph 
nodes. Lymph nodes in distant lymph node basins were more 
likely to be benign. Using an algorithm based on these observa-
tions, the benign nature of these lymph nodes was determined 
in a greater proportion of patients when combining the find-
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ings of the 18FDG-PET scan with the low dose concurrent CT 
scan, than when relying on either modality alone. Conclusion: 
Combining the scan features on 18FDG-PET scintigraphy with 
those on the low dose concurrent CT scan improved the speci-
ficity of findings of isolated tracer-avid lymph nodes in patients 
with sarcoma. These findings will be tested in a larger cohort of 
patients and then assessed prospectively.

EP-0388
Clinical findings and 18F-FDG PET/CT in diagnosing 
malignant peripheral nerve sheath tumours in 
neurofibromatosis type I
L. H. Graven, J. Reintke, T. Brabander, W. Taal; Erasmus Medical 
Centre, Rotterdam, NETHERLANDS.

Introduction: Neurofibromatosis type I (NF1) is a rare multisys-
temic disease in which patients can develop multiple benign 
and malignant tumours, especially of the peripheral nerve sys-
tem. Patients with NF1 have a lifetime risk of developing a malig-
nant peripheral nerve sheath tumour (MPNST) of 8-13%. Several 
clinical and imaging findings on MRI are highly suggestive of 
MPNSTs, but there is no absolute proof. The gold standard is his-
tological tissue examination. F-18-FDG PET/CT has been used in 
other tumour types to differentiate between benign and malig-
nant laesions. Aim: The aim of our study was to identify potential 
clinical findings and imaging characteristics with F-18-FDG PET/
CT that can predict MPNSTs. Methods: This retrospective study 
included 31 patients with NF1 that were referred for F-18-FDG 
PET/CT because of clinical suspicion of MPNST (pain, growth or 
neurological deficit). 36 scans were assessed. The PET/CTs were 
performed according to our local protocol. Standardized uptake 
values (SUVmax/mean/peak) were determined (EARL recon-
structions) for the culprit laesion, possible additional suspect 
laesions, benign control laesions and the liver. Several ratios 
were calculated. The gold standard was either tissue biopsy or a 
follow up of at least 2 years. Results: Of all the 31 culprit laesions 
that were identified on the scan, only 7 were malignant. SUVmax 
did not differentiate sufficiently between benign and malignant 
laesions. Several ratios were calculated: Culprit laesion SUVmax/
Liver SUVmax, Culprit SUVmax/Control SUVmax , Culprit lesion 
SUVmax/ Liver SUVmean, Culprit lesion SUVpeak/Liver SUVmax. 
Except for the Culprit SUVmax/Control SUVmax ratio the ratios 
showed no overlap between malignant and benign laesions. 
The ratio Culprit SUVpeak/Liver SUVmax ratio showed the least 
variation between the highest and lowest calculated ratio (3,28 
± 0,49 for MPNST and 0,80 ± 0,49 for neurofibromas). Sensitivity, 
specificity and correlation with clinical findings were not calcu-
lated due to the low incidence of MPNSTs in our study group. All 
patients with MPNSTs had symptoms of neuropathic pain. None 
of the additional visually suspected laesions that were found on 
the PET/CT showed malignant degeneration on the biopsy or 
during the 2 year follow up. Conclusion: The most robust im-
aging characteristic was the ratio Culprit laesion SUVpeak/Liv-
er SUVmax. Due to the small sample size and low incidence of 
MPNSTs in our patient group, no significant results were found. 
Further research is needed, preferably in multicenter studies, to 
get a larger sample size for statistical analysis.

EP-0389
Bone-Dominant Disease by 18F-Choline PET/CT in 
Recurrent Prostate Cancer Patients
L. Cuppari1, M. Rensi2, F. De Gregorio2, L. Evangelista1; 1Veneto 
Institute of Oncology IOV - IRCCS, Padova, ITALY, 2Azienda Sanitaria 
Universitaria Integrata, Udine, ITALY.

Purpose: The aim of the study was to assess the prediction of 
bone-dominant disease by 18F-Choline PET/CT in recurrent 
prostate cancer patients. Materials and Methods: From two 
Italian institutional databases (Veneto Institute of Oncology 
IOV - IRCCS, Padua and Hospital of Udine, Udine), data for 160 
patients with prostate cancer undergoing 18F-Choline PET/CT 
were collected. The inclusion criteria were: 1) the presence of a 
biochemical recurrence of disease (PSA value > 0.2 ng/mL) after 
a curative treatment (i.e. radical prostatectomy or radiotherapy); 
and 2) a positive 18F-Choline PET/CT for bone disease. The ex-
clusion criteria were: 1) a negative PET/CT scan and 2) the pres-
ence of non-bone disease at PET/CT scan. Categorical data were 
expressed as frequency (%) and continuous variable as median 
(range). Chi-square was used for the comparison between cat-
egorical variables. A P value <0.05 was considered statistically 
significant. Results: Median age was 74 years (range: 52-89). The 
median PSA value at the time of 18F-Choline PET/CT was 3.5 ng/
mL (range: 0.2-373). In particular, 90 (56.2%) had a PSA < 5ng/
mL, while 70 (43.8%) had a PSA ≥ 5ng/mL. Gleason Score was 
ranged between 8-10 in the majority of patients (n=71; 44.4%). 
Fifty-eight (36.3%) patients had a single bone lesion at PET/CT, 
while 102 showed multiple localizations. In this latter subset, 38 
(37.3%) and 64 (62.7%) had < 5 and ≥ 5 lesions, respectively. For-
ty-seven patients (52.2%) with a PSA level < 5 ng/mL had a sin-
gle bone lesion at PET/CT, conversely 59 (84.3%) subjects with a 
PSA ≥ 5ng/mL had multiple lesions at PET/CT (p<0.001), more 
often more than 5 lesions (n=41; 70%). Furthermore, among pa-
tients with single bone lesion (n= 58), the Choline uptake was 
localized in the pelvis (n=19; 40%) in case of PSA < 5 ng/mL and 
in the column (n=7; 63.6%) in case of PSA ≥ 5ng/mL. Conclu-
sions: In recurrent prostate cancer patients, low PSA levels are 
frequently associated with a single bone lesion at Choline PET/
CT that would be treated with a local therapy. On the other 
hand, the high level of PSA are more often associated with a 
widespread bone disease at PET/CT that would be treated by a 
systemic or a targeted therapy (i.e. 223Ra-dichloride).

EP-0390
Quantification of sternal uptake with Tc-99m MDP SPECT/
CT
A. Albatly, H. Almubarak, O. Kotbi, A. Bakkari, S. Bazarjani, R. Klein, 
W. Zeng; The Ottawa Hospital, Ottawa, ON, CANADA.

Introduction: Establishing normal database for 99mTc MDP up-
take is important for assessing bony metastases. Normal sternal 
uptake may have significant variation on SPECT, which is im-
portant especially for breast cancer patients but has not been 
well characterized. Three dimensional images with Single Pho-
ton Emission Computed Tomography (SPECT) fused with CT 
has been increasingly used, with the advantage of quantifying 
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the bone uptake. In this study, we have quantitatively assessed 
the normal sternal uptake on bone SPECT/CT. Materials and 
Methods: We retrospectively reviewed SPECT/CT bone scans 
with 99mTc-MDP from 52 patients (age: 61.1±14.7, range: 21-84, 
F:M=27:25) with cancer who had no sternal lesions, chest wall 
pathology or radiation to the chest within one year. Images 
were acquired on a Symbia-T SPECT-CT scanner (Siemens Med-
ical Solutions, USA) and were reconstructed using attenuation, 
scatter, and resolution recovery correction and quantified in 
Standard Uptake Value (SUV) units (HERMES HybridRecon). Max-
imum SUV (SUVmax) and peak SUV (SUVpeak) were measured for 
each area of the sternum by an experienced reader blinded to 
clinical data. A reference within the vertebral body of L1 (or oth-
er level if there was degenerative change in L1) was measured. 
Sternal-to-lumbar spine ratios for each patient were reported 
using Non-parametric statistics. Values were reported as Mean 
± SD (range). Results: The activity of 99mTc-MDP of the manu-
brium of the sternum, body of the sternum and lumbar spine 
was 3.13±0.90 (range:1.60-5.07), 3.35±0.99 (range:1.67-5.77), 
and 5.41±1.37 (range: 3.05-10.16) with SUVmax respectively, 
and 2.67±0.79 (range:1.40-4.55), 2.77±0.91 (rang:0.35-4.82) and 
4.84±1.27 (range:2.84-9.57) with SUVpeak respectively. The SUVmax 
sternal to lumbar spine ratio was 0.61± 0.62 (range:0.34-1.65) for 
manubrium of the sternum and 0.66±0.23 (range:0.34-1.64) for 
the body of the sternum. There were no correlations of uptake 
values with age (p>0.2) or sex (p>0.25), except for weak correla-
tion of SUVpeak of the sternum body and age (r=0.43, p=0.001). 
Conclusion: Information on normal variation in the sternal and 
lumbar spine uptake on bone SPECT is important for assessing 
skeletal metastases. This study is the first to quantify the 99mTc-
MDP sternal and lumbar spine uptake, which could serve as ref-
erence values for normal bone uptake.

EP-0391
Incidental extraosseous Tc99m-DPD uptake in bone scan: 
a 10 years single centre experience
D. Calabrò1, R. Bonfiglioli1,2, S. Diodato1, L. Zanoni1,2, M. Levorato1, 
S. Fanti1,2; 1Nuclear Medicine, S. Orsola-Malpighi Hospital, Bologna, 
ITALY, 2DIMES University of Bologna, Bologna, ITALY.

Purpose: To characterize extraosseous uptake incidentally de-
tected by Tc-99m-DPD bone scan, focusing on neoplastic le-
sions. Subjects & Methods: Tc-99m-DPD bone scintigraphies 
reported from January 2009 to March 2018 in our Nuclear 
Medicine Unit (n=18461 scans) were retrospectively reviewed, 
specifically searching for patients (n=137) with extraosseous 
uptake in heart, lungs, liver and soft tissues. Bone scan images 
were acquired and interpreted according to EANM guidelines. 
To validate the etiology of bone scan findings, further clinical 
data and diagnostic imaging (CT, MR, PET-CT) was considered 
as standard of reference, when available. No clinical/imaging 
follow-up was available in 7 patients who were excluded. Re-
sults: Overall 130 patients were included in the final analysis. 
In 91/130 (70%) patients the extraosseous Tc-99m-DPD uptake 
(heart, lungs, splacnic organs and soft tissues) was diffuse and 
referable to amyloidosis. Extraosseous uptake related to benign 
findings was found in 13/130 (10%) patients. In 18/130 (13.8% 

patients, the uptake was focal and referable to neoplastic le-
sions (6 showed calcified lesions whereas 12 no calcification 
that could explain the uptake): liver (8/18), lungs (2/18), abdo-
men (2/18), lung and liver (2/18), liver and abdomen (1/18), 
liver and pancreas (1/18), lung and spleen (1/18), pelvis (1/18). 
One patient with known hematological disease showed a dif-
fuse uptake in the spleen with no corresponding calcification 
at the CT scan. Focal liver uptake at bone scan remained in-
determinate in 4 patients (no agreement with CT). In one pa-
tient, diffuse liver uptake remained unclear because only one 
focal neoplastic lesion was confirmed by the CT scan. SPECT-CT 
was performed in only 2/130 patients (equipment available in 
our centre from November 2016) without recent imaging for 
comparison and resulted significantly helpful to anatomically 
localize the extraosseous uptake: one in liver and pancreas, soft 
tissue invasion by a sacral lesion in the other one. Conclusion: 
Incidental extraosseous Tc-99m-DPD uptake is mainly related to 
amyloidosis, but other causes such as metastatic calcifications, 
benign lesions, primary/secondary visceral localizations should 
be taken into account. Considering the possibility of unknown 
malignant lesions, it’s relevant to evaluate and describe any ex-
traosseous uptake to Tc-99m-DPD bone scintigraphy diagnostic 
impact. Furthermore the increased diffusion of SPECT-CT hybrid 
imaging would allow a direct anatomical and morphological 
correlation and better comprehension of the phosphonate trac-
er uptake mechanism in non-calcified lesions.

EP-0392
The evaluation of histologically proven bone lesions with 
focal uptake on FDG-PET/CT
M. Ishibashi, Y. Ohta, S. Fujii; Tottori University, Yonago, JAPAN.

Purpose: FDG-PET/CT is highly sensitive for the detection of 
bone metastases, however, benign bone lesions such as focal 
bone marrow hyperplasia or hemangioma mimics bone metas-
tases on FDG-PET/CT and would be clinically problematic for 
patient management. The purpose of this retrospective study 
was to evaluate the focal bone uptake on FDG-PET/CT for the 
differentiation between benign and malignant lesions in the pa-
tients with malignancies. Subjects & Methods: We retrospec-
tively analyzed consecutive 33 patients (13 female and 18 male, 
mean age 66.8±14.6 years, age range, 33 - 95 years) with sus-
pected bone metastases because of focal uptake on FDG-PET/
CT for staging or restaging of malignant tumor, which was later 
confirmed histological diagnosis by CT-guided bone biopsy. 
All patients had known malignancies (lung cancer, esophageal 
cancer, breast cancer, malignant melanoma, and others). The 
comparison of maximum standardized uptake value (SUVmax) 
of bone lesion and ROC analysis were performed. Results: His-
tologically proven bone lesions included benign lesions (n=12, 
bone marrow hyperplasia, vertebral hemangioma, xanthogran-
ulomatous lesion, and others), bone metastases (n=16), and 
malignant lymphoma (n=5). The mean ± standard deviation 
of SUVmax were 3.1±2.0 for benign lesions, 5.7±2.7 for bone 
metastases, 5.6±2.6 for malignant lymphoma. The SUVmax of 
bone metastases was significantly higher than those in benign 
lesions (P<0.01). On ROC analysis for distinguishing bone me-
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tastasis from benign bone lesions, the sensitivity, specificity, ac-
curacy and AUC were 81%, 83%, 82% and 0.878 (cut-off value; 
3.25). On the other hand, there was no significant difference in 
SUVmax between benign lesions and malignant lymphoma. 
Conclusion: FDG-PET/CT would be useful to distinguish bone 
metastasis from benign bone lesions including bone marrow 
hyperplasia.

EP-0393
Diagnostic accuracy of Bone Scintigraphy in suspected 
cases of Osteoid Osteoma
S. A. Shamim, S. Dutta, A. Mukherjee, S. Arora, M. Yadav, C. Bal; All 
India Institute Of Medical Sciences, New Delhi, INDIA.

Purpose: To assess the diagnostic accuracy of Tc99m-MDP Bone 
Scintigraphy with SPECT- CT in the doubtful cases of osteoid os-
teoma. Subjects and Methods: 12 patients (mean age 21.58 
± 10.51 years, 5 female) with equivocal clinical and radiological 
suspicion for osteoid osteoma were analyzed prospectively from 
period of July 2017 to February 2018. All patients underwent 
three-phase planar (Tc99m-MDP) bone scan and SPECT-CT im-
aging was done for region of suspicious focal tracer uptake. On 
planar BS, focal increase in flow, pool phase activity, and focal 
radiotracer uptake surrounded by less marked, but still high, up-
take on delayed phase was taken as positive. For SPECT-CT, the 
presence focal delayed tracer uptake on SPECT along with a well 
defined round or oval lytic lesion with soft tissue or hyperdense 
nidus surrounded by variable amounts of osteosclerosis on CT 
was taken as positive. Diagnosis on Bone scan was compared 
with histopathological diagnosis or clinical response to treat-
ment on follow up. Results: Out of 12 patients 10 patients were 
presented with regional pain. Rest two were post-operative cas-
es of osteoid osteoma, one with suspected recurrence after two 
years of surgery, and the other with suspected residual disease. 
Out of 12 patients bone scan was positive in 11 patients. Out 
of these 11 patients, 6 patients underwent surgical resection 
and histopathology confirmed the diagnosis of Osteoid osteo-
ma. Radio-Frequency Ablation (RFA) was performed on 3 of the 
11 patients, who improved symptomatically thereafter, and re-
mained asymptomatic till last follow-up. One patient was start-
ed on NSAID, but remained symptomatic and has been planned 
for surgery. One patient was false-positive on bone scan and an-
other was negative on bone scan; both patients have improved 
without any intervention. So sensitivity, specificity, positive 
predictive value and negative predictive value of planar bone 
scan was 100%, 50%, 90.91% and 100% respectively. Out of 12 
patients SPECT-CT was positive in 8 patients. All of them were 
diagnosed as osteoid osteoma finally. So sensitivity, specificity, 
positive predictive value and negative predictive value of SPECT 
CT was 80%, 100%, 100% and 50% respectively Conclusion: 
99mTc-MDP planar bone scintigraphy shows excellent diagnos-
tic accuracy for doubtful cases of osteoid osteoma. Addition of 
SPECT CT further improves the specificity of the modality by rul-
ing out false positive cases. Further confirmation in larger sam-
ple size should establish 99m Tc-MDP planar bone scintigraphy 
with SPECT CT as one stop imaging modality in doubtful cases 
of Osteoid osteoma.

EP-0394
Cold vertebrae on 18F-FDG PETCT, pattern recognition 
and characterization
N. K. Seniaray1, A. Jaimini2; 1Sir Ganga Ram Hospital, New Delhi, 
INDIA, 2Institute of Nuclear Medicine and Allied sciences, New 
Delhi, INDIA.

Introduction: A photon deficient (“Cold”) vertebra on 18F-FDG 
PET is a known entity and can arise as a result of varying eti-
ologies. A proper interpretation of this observation is required 
to make an accurate diagnosis for appropriate management. 
Methods: 12 cases with “cold” vertebrae on 18F-FDG PET/CT 
were selected and analyzed from a population of 400 patients 
with known malignancy who underwent whole-body 18F-FDG 
PET/CT for staging, disease viability assessment, response to 
treatment or suspected recurrence purposes. The patterns were 
studied and correlated with clinical history and the low dose 
CT done with the PET scan for attenuation correction and ana-
tomical localization. Results: The most common cause for cold 
vertebrae was found to be post external radiotherapy, causing 
photopenia involving multiple vertebrae corresponding to the 
radiotherapy portals. Two other causes found in the study were 
the destruction of the vertebral marrow cavity by metastatic 
tumor cells and vertebral hemangioma. Characteristic features 
of “cold” vertebrae are described in the study with illustrations. 
Conclusion: Pattern recognition coupled with clinical history 
and CT correlation of “cold” vertebrae on 18F-FDG PET/CT can 
help in diagnosing correct underlying etiology which can help 
in better management of the patients.

EP-0395
Role of (F-18) Fluorodeoxyglucose Positron Emission 
Tomography (F18-FDG PET-CT) SUVmax as a Predictor of 
histological grade according the Federation Nationale 
des Centers de Lutte Contre le Cancer (FNCLCC) grading 
system, in Soft Tissue Sarcoma (STS)
R. H. Reyes Marlés1, J. Navarro Fernàndez1, J. Puertas García1, L. 
Frutos Esteban1, J. Contreras Gutiérrez1, L. Mohamed Salem1, T. 
Rodríguez Locarno1, I. Sime Loayza1, G. Ruiz Merino1, E. F. Muñoz2, 
M. Claver Valderas1; 1Hospital Clinico Universitario Virgen de la 
Arrixaca, El Palmar, SPAIN, 2Hospital Clínico Universitario Virgen de 
la Arrixaca, Murcia, SPAIN.

Aim: The aim of this study was to assess the accuracy of F18-
FDG PET-CT uptake to discriminate between high and low his-
tological grade STS according the FNCLCC system. Methods: 
Our patient population included 20 patients with STS, assessed 
by the Committee of Sarcomas of our hospital, confirmed by AP 
with histological grade according the FNCLCC. We use a ROC 
curve analysis, to quantify the accuracy of F18-FDG PET-CT SU-
Vmax to discriminate between high and low histological grade 
STS (according the FNCLCC system). The usefulness of PET in pa-
tient management was further assessed. Results: The mean age 
was 55.15 years, 45% women and 55% men. Histological types 
most frecuent were myxofibrosarcoma (30%) and liposarcoma 
(25%). 60% had a high grade lesion, with SUV max between 2.9 - 
24 and 40% had a low grade lesion, with SUVmax between 0 - 7. 
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By ROC curve analysis, a SUVmax threshold of 2.8 discriminated 
between high and low grade tumors (p=0.03) with a 100 % sen-
sitivity, specificity of 71%, area under the curve (AUC) 0.86. In 7 
patients, post treatment CT PET was performed, 5 presented a 
decrease in the SUVmax value, one presented elevation of the 
same (2nd to metastasis), and another did not modify the SU-
Vmax value, which motivated a different therapeutic attitude. 
Conclusions: -The F18-FDG PET-CT SUVmax was correlated sig-
nificantly with histologic grade as determined by the FNCLCC 
grading scheme, discriminating high and low grade STS. -The 
18F-FDG PET CT is a useful tool in staging and management in 
patients with STS.

EP-0396
Breast and Lung Cancer Bone Metastases Detection: Does 
the FDG PET/CT suffice or there is still a need for bone 
scintigraphy?
S. Lucic1, D. Karanikic2, A. Peter3, D. Srbovan3, M. Spirovski1, M. 
Lucic1; 1Medical Faculty/Oncology Institute of Vojvodina, Sremska 
Kamenica, Novi Sad, SERBIA, 2Medical Faculty/University of Novi 
Sad, Novi Sad, SERBIA, 3Oncology Institute of Vojvodina, Sremska 
Kamenica, Novi Sad, SERBIA.

Purpose: Since one of the most common sites of both breast 
and lung cancer metastasis are bones, and the bone scintig-
raphy is widely used to detect bones metastatic involvement, 
but the usefulness of 18FDG-PET/CT solely has not been clear-
ly stated, in this study we tried to compare diagnostic accuracy 
of 18FDG-PET/CT and bone scintigraphy in detection of breast 
and lung cancer bone metastasis. Subjects & Methods: Retro-
spective analysis included sixty-eight patients (33 males/35 fe-
males, average age 60,01±7,68), divided in breast cancer group 
(n=30), and lung cancer group (n=38), who underwent both 
bone scintigraphy and FDG PET/CT exams within maximally 60 
days interval. Studies were considered as positive or negative, 
and presence of metastases has been confirmed/excluded on 
the basis of clinical follow-up and/or other imaging techniques 
(MRI). Statistical analysis was done by use of two-tailed Pearson’s 
correlation (r), and Spearman’s rank correlation (ρ) (confidence 
level p<0.01), and sensitivity, specificity, positivepredictive value 
(PPV), negative predictive value (NPV) and diagnostic accuracy 
(DA) were calculated. Results: We’ve found good correlation in 
whole group of patients (r=0.684 and ρ=0.684), with good but 
slightly lower correlation in breast cancer group (r=0.683 and 
ρ=0.683), and slightly higher correlation in lung cancer group 
(r=0.685 and ρ=0.685). Sensitivity, specificity, PPV, NPV, and DA in 
whole group of patients for bone scintigraphy were 86%, 76.9%, 
88%, 81%, and for FDG PET/CT 89.6%, 92%, 89.6%, 92% and 91%, 
respectively. Sensitivity, specificity, PPV, NPV, and DA in breast 
cancer group for bone scintigraphy were 86%, 76.9%, 73.5%, 
88%, 81%, and for FDG PET/CT 89.2%, 92%, 89.6%, 92% and 91%, 
respectively, while in lung cancer group for bone scintigraphy 
values were 86.6%, 78%, 72%, 90%, 81.5%, and for FDG PET/CT 
93%, 91.3%, 87.5%, 95.4% and 92%, respectively. Better overall 
diagnostic accuracy of FDG PET/CT has been found, with slightly 
better accuracy and better NPV in the lung cancer group, com-
paring to both the whole and breast cancer group. Conclusion: 

Our results are suggesting that FDG PET/CT tends to be superior 
to bone scintigraphy in detection of bone metastasis, even in the 
breast cancer patients, in whom higher number of osteoblastic 
metastases are expected. Though FDG PET/CT is still considered 
as a complementary method to bone scintigraphy in bone can-
cer detection, on the basis of good FDG PET/CT NPV, we are of 
opinion that negative FDG PET/CT finding may exclude further 
need for bone scintigraphy in lung cancer patients.

EP-0397
Tumor-induced osteomalacia - could we diagnose it 
by68Ga-DOTATATE PET/CT?
J. Kunikowska1, D. Pawlak2, L. Królicki1; 1Medical Univesity of 
Warsaw, Warsaw, POLAND, 2National Centre for Nuclear Research, 
Radioisotope Centre POLATOM, Otwock, POLAND.

Tumor-inducedosteomalacia (Oncogenic osteomalacia) is a 
rare paraneoplastic syndrome clinically characterized by bone 
pain, fractures, and muscle weakness. In labolatory tests per-
sistent acquired hypophosphatemia, isolated PTH-independent 
renal phosphate wasting, and low or inappropriately normal 
1,25(OH)2D are observe. The disease is predominantly caused 
by a small, somatostatin receptor positive mesenchymal tumor, 
which is frequently hidden in an unusual anatomical site and 
often goes undetected by conventional imaging. Conventional 
scintigraphic imaging using radiolabeled somatostatin analogs 
111In- and 99mTc-labeled octreotide was reported as a one of diag-
nostic tool. However, the scintigraphy is insufficient to provide 
high-resolution images and precise anatomical information. 
68Ga-DOTATATE PET/CT is a novel tool with better sensitivity and 
resolution specifically for somatostatin receptor positive tumors. 
By the literature 68Ga-DOTATATE PET/CT demonstrates the great-
est sensitivity and specificity, suggesting that it may be the best 
single study for localization of osteogenic osteomalacia. The aim 
of our study was to evaluate usefulness of 68Ga-DOTATATE PET/
CT as a imaging tool in patients with oncogenic osteomalacia 
in diagnosis of primary tumor. Material and Methods: Five 
patients with clinical and biochemical evidence of oncogenic 
osteomalacia underwent PET/CT with 68Ga DOTATATE. The PET/
CT was performed 60-70 minutes’ post injection of 120-200 
MBq 68Ga-DOTATATEon Biograph 64 PET-CT TruePoint scan-
er (Siemens Medical Solutions). Results: In all patients’ serum 
biochemistry revealed severe hypophosphatemia, increased 
alkaline phosphatase levels, and diminished 1,25-dihydroxyvita-
min-D and calcium levels. Serum levels PTH were normal.68Ga 
DOTATATE PET/CT localized focal uptake in: head of femour 
with SUVmax 7.2, femour with SUVmax 14.2, pubeal area with 
SUVmax 40.8 and hip bone with SUVmax 4.3. These patients 
underwent surgical excision of tumors, with histopathologically 
confirmation of oncogenic osteomalacia. In one of patients’ ex-
amination revealed suspicion of tumors in II right rib with SUV-
max 3.6, but biopsy was negative. 18F-FDG PET/CT as a next step 
for diagnosis, didn’t revealed primary tumor location. As well in 
follow up 68Ga DOTATATE PET/CT in 6 months was no abnor-
mality. In one patient diagnosed for recurrence of disease after 
surgery 68Ga DOTATATE revealed focal recurrence with SUVmax 
2.6 in the same place that primary tumor location. Conclusion: 
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68Ga DOTATATE PET imaging is a very useful imaging tool for de-
tection of occult tumors in patients of oncogenic osteomalacia. 
In our small series revealed 80 % of primary tumors.

EP-0398
Role of F18-FDG PET-CT in the staging and follow-up of 
soft tissue sarcoma (STS)
R. H. Reyes Marlés, J. Navarro Fernàndez, J. Puertas García, L. 
Frutos Esteban, L. Mohamed Salem, J. Contreras Gutiérrez, T. 
Rodríguez Locarno, I. Sime Loayza, G. Ruiz Merino, M. Claver 
Valderas; Hospital Clinico Universitario Virgen de la Arrixaca, El 
Palmar, SPAIN.

Aim: The aim of this study was to assess the discrimination abil-
ity of (F-18) Fluorodeoxyglucose Positron Emission Tomography 
(F18-FDG PET-CT) in the staging of the histological grade of ma-
lignity and the follow-up of the response events in patients with 
STS. Material & Methods: We conducted a restrospective study 
including 45 patients diagnosed with STS who underwent a F18-
FDG PET-CT scan between january 2017 and january 2018. A to-
tal of 137 studies (19 staging and 118 control scans) have been 
chronologically classified. The variables SUVmax, histological 
grade, as defined by the french Federation Nationale des Cen-
ters de Lutte Contre le Cancer (FNCLCC), and clinical response 
to treatment were analized. A complete response to treatment 
was considered a desirable event, whereas a partial response, 
persistance, progression or tumor relapse were considered non 
desirable events. We used a ROC curve analysis, to quantify the 
accuracy of staging F18-FDG PET-CT SUVmax to discriminate 
between high and low histological grade STS. The usefulness 
of control PET-CT in the evaluation of response events was also 
assesed. Results: In stating PET-CT scan, ROC curve analysis es-
tablished a SUVmax threshold of 3.05 (Sensitivity: 100%, Specif-
ity:20%, IC 95%: 0-1, p= 0.01, area under de curve (AuC) 0.90) to 
discriminate between high and low grade STS. ROC curve anal-
ysis of the first 3 control PET-CT scans found the following SUV-
max thresholds to discriminate between desirable and non-de-
sirable events in the clinic response: SUVmax 1.6 (AuC 0.93) in 
the first control, SUVmax 1.7 (AuC 0.89) in the second control 
and SUVmax 0.9 (AuC 0.90) in the third one. Conclusions: The 
18F-FDG PET CT is a useful tool to discriminate between high 
and low grade STS and in the patients clinic response follow-up.

EP-34 e-Poster Area
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EP-0401
Relevance of maintaining quality standards in lymph 
node staging of initial stages of breast cancer: A 3 hospital 
comparison
P. J. Turbay Eljach, M. Alonso Rodríguez, C. Gamazo Laherrán, M. 
Ruiz Gómez, J. Gómez Hidalgo, R. Ruano Pérez; Hospital Clinico 
Universitario de Valladolid, Valladolid, SPAIN.

Aim: To verify that the implementation of the sentinel lymph 
node biopsy (SLNB) remains in order to avoid unnecessary 
axillary lymph node dissection (ALND) in patients with breast 
cancer. To check that lymph node staging is similar in the 3 hos-
pital in the coverage area of our Nuclear Medicine Deparment. 
Material & Methods: We reviewed 513 SLNB performed in pa-
tients with Tis-T1-T2 tumors and negative axilla, from 2016 to 
2017. Hospital A (HA): 77 tumors (4 Tis, 60 T1, 13 T2); Hospital B 
(HB): 174 tumors (16 Tis, 126 T1, 32 T2). Hospital C (HC): 248 tu-
mors (15 Tis, 165 T1, 68 T2). Lymphatic mapping was performed 
by a peri-tumoral or peri- areolar intradermal injection of 74-111 
MBq of Technetium-labeled (Tc-99m) nano-colloid. Planar imag-
es in anterior and lateral projections were acquired 30 and 120 
minutes after the injection, and a skin mark was made to point 
out the SLN location. Number of SLN observed in the scintigra-
phy was specified in the report. Correlation between number of 
removed SLN and final lymph node staging was made. Results: 
Axillary drainage was visualized in 506/513 (98.6%), of them 1 
SLN was observed in 322 patients (62.7%), 2 SLN in 109 (21.2%) 
and > 2 SLN in 65 (12.6%). There were no statistical differences 
between hospitals in the number of SLN visualized (mean HA: 
1.24, HB: 1.23, HC: 1.15, p>0.05) but there were in the number 
of removed SLN (HA: 1.42; HB: 1.37, HC: 1.10, x2 = 2.340 p<0.05).
One patient with Tis presented lymph node disease (pN1a). 
Lymph node staging of the 351 T1 patients was: 260pN0 (74.0%), 
38pNmic (10.8%), 44pN1-2 (12.5%). In this group (T1) there were 
differences in the number of avoided ALND (HA: 96.5%, HB: 
92.5%, HC: 86.3%, p<0.05), when it should be expected around 
the 85%. In T2 tumors the percent of avoided ALND was 100% 
in HA (only 17 cases), 46% in HB and 40% in HC, without differ-
ences between HB and HC (p>0.05), within the expected for this 
size tumor (40%). Conclusions: It is advisable to verify that the 
quality standards remain in the procedure of SLNB performed in 
patients with breast cancer at initial stages.

EP-0402
Appropriate Use Criteria for Bone Scintigraphy in Breast 
Cancer: compliance in a case series
G. Dias, M. R. Victor, J. G. Santos, A. I. Santos; Serviço de Medicina 
Nuclear - Hospital Garcia de Orta, E.P.E., Almada, PORTUGAL.

Aim: To evaluate the compliance of our practice towards the ap-
propriate use criteria (AUC) recently published for bone scintig-
raphy in breast cancer. Subjects and methods: A retrospective 
analysis of patients with breast cancer referred for bone scin-
tigraphy between 28/07/2009 and 13/04/2010 was performed. 
Subsequent bone scintigraphies conducted on those patients, 
until 16/01/2018, were also included. According to published 
literature1, for each bone scintigraphy, the clinical scenario was 
identified, an AUC score attributed and the imaging studies 
classified as “rarely appropriate” (score < 4), “may be appropri-
ate” (score 4 to 6) and “appropriate” (score > 6). When the imag-
ing study could not fit any of the clinical scenarios considered 
for AUC criteria, the score was defined as “lack of AUC clinical 
scenario” (LCS). Impact was evaluated on “rarely appropriate” 
and LCS cases, being defined as leading to clinical upstaging 
or downstaging, affecting patient management. Lack of clin-
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ical record information for scenario evaluation was a criterion 
for exclusion from this study. Results: From a total of 394 bone 
scintigraphies reviewed, 13 were excluded from the analysis, 
due to lack of information. Within the 381 bone scintigraphies 
included, 324 (85%) had AUC applicable, 264 (69.3%) being clas-
sified as “appropriate”, 1 (0.3%) as “may be appropriate” and 59 
(15.4%) as “rarely appropriate”. The main clinical scenarios found 
for the “appropriate” referrals were: restaging for patient with 
new bone pain in 108/264 (40.9%); restaging for asymptomatic 
patient with change in treatment plan in 91/264 (34.5%); and 
restaging for suspicion of nonosseous recurrence in 31/264 
(11.7%). The main clinical scenario within the “rarely appropriate” 
referrals was routine surveillance, found in 36/59 cases (61%). 
Clinical impact was found in 8 (13.6%) of the “rarely appropriate” 
referrals, with 5 (8.5%) referred for routine surveillance. Within 
the LCS cases, 18 (31.6%) had clinical impact, and in these, the 
indications for referral were: in 10 (17.5%) follow-up of inconclu-
sive bone scintigraphy; and in 8 (14%) restaging in patient with 
previous bone metastasis, without new symptoms or change 
in treatment plan. Conclusion: The large majority of our bone 
scintigraphies referrals for breast cancer were in accordance to 
recently published appropriate use criteria. However, we found 
clinical impact in scenarios not considered in this paper, as well 
as in almost 15% of those considered as rarely appropriate. To our 
understanding, this indicates the need of further improvement 
of appropriate use criteria for bone scintigraphy in breast cancer. 
1JNuclMed.2017;58:14N-17N

EP-0403
Risk factors and clinical significance of sentinel 
lymph node non-visualisation on preoperative 
lymphoscintigraphy in patients with primary breast cancer
D. Hellingman, O. Y. Wan, B. J. de Wit –van der Veen, E. J. T. 
Rutgers, M. P. M. Stokkel; Netherlands Cancer Institute-Antoni van 
Leeuwenhoek, Amsterdam, NETHERLANDS.

Aim: Sentinel lymph node (SLN) biopsy is indicated for almost all 
cN0 breast cancer. Alongside the expanding SLN indications, we 
experienced a drop in visualisation rate on lymphoscintigraphy. 
Therefore, the aim of this study was to evaluate which factors 
are associated with SLN non-visualisation on lymphoscintigra-
phy, and the impact of non-visualisation on the intraoperative 
SLN identification rate and regional recurrences. Materials and 
Methods: We retrospectively reviewed lymphoscintigraphies 
and patient data of 2054 SLN procedures performed from 2011 
to June 2016 at the Netherlands Cancer Institute. Anterior and 
oblique lymphoscintigraphy was performed at 15 minutes and 
3-4 hours after intratumoural injection of 99mTc-albumin-nano-
colloid (100-140 MBq). Lymphoscintigraphy was scored as SLN 
visualisation or non-visualisation. The following factors were 
evaluated: age, body mass index (BMI), tumour characteristics 
(palpation, type, grade, stage, location, multifocality and re-
ceptor status), neoadjuvant chemo-/immuno-/hormone treat-
ment, previous ipsilateral radiation therapy or surgery, presence 
of iodine-seeds, and axillary lymph node status. Factors with a 
p-value < 0.1 in univariate analysis were stepwise included in 
a multivariate logistic regression model. In the final model, fac-

tors with a p-value < 0.05 were considered significant risk fac-
tors for non-visualisation. Results: A SLN was visualised in 86.7% 
(1780/2054) of the procedures. In multivariate logistic regres-
sion, age ≥ 70 years [OR: 3.28 (95%-CI 2.16-4.99)], BMI ≥ 30 [OR: 
1.95 (95%-CI 1.40-2.72), T3-tumours [OR: 2.82 (95%-CI 1.39-5.69)], 
tumours in the medial upper quadrant [OR: 1.69 (95%-CI 1.02-
2.82)], previous mantle field radiation therapy [OR: 3.98 (95%-CI 
1.72-9.25)], non-palpable tumours [OR: 1.93 (95%-CI 1.39-2.66)] 
and simultaneous use of iodine-seeds [OR: 1.35 (95%-CI 1.02-
1.79)] were significantly associated with SLN non-visualisation 
on lymphoscintigraphy. Neoadjuvant systemic treatment and 
axillary lymph node metastases were not risk factors for non-vi-
sualisation. Ipsilateral radiation therapy [OR: 6.07 (95%-CI 1.49-
24.68)], surgery [OR: 3.12 (95%-CI 1.22-7.99)], and non-visuali-
sation on lymphoscintigraphy [OR: 14.60 (95%-CI 7.53-28.31)] 
were independent predictors of unsuccessful intraoperative 
SLN identification. Overall, the SLN identification rate was 97.6% 
(2004/2054) due to the addition of blue dye. With a median fol-
low-up of 49 (range: 1-114) months, univariate analysis showed 
that the regional recurrence rate was not significantly (p=0.421) 
different between the SLN visualisation (1.6%, 29/1780) and 
non-visualisation group (0.7%, 2/274). Conclusion: In routine 
clinical practice, SLN identification rate remains high (>97%). This 
study confirms risk factors for SLN non-visualisation by using an 
intratumoural injection in primary breast cancer. Non-visualisa-
tion on lymphoscintigraphy is not a predictor for increased risk 
in axillary lymph node metastases or regional recurrence.

EP-0404
MAMMI PET in the diagnosis of breast cancer
J. Li, L. Pan, G. Di, Z. Shao; Fudan University Shanghai Cancer 
Center, Shanghai, CHINA.

Aim: To explore the applicable scope of the latest breast cancer 
detection method using MAMMI PET in the diagnosis of breast 
cancer Materials and Methods: Randomly selected clinically 
suspected patients with breast cancer (by any method of clini-
cal examination, B-ultrasound(B), MRI(MR), Mammography(MG)) 
were admitted to hospital to carry out all examinations of B, MR, 
MG and MAMMI PET (MP). All patients were undergone surgical 
biopsy, if pathology confirmed as breast malignant tumor, the 
corresponding surgery for breast cancer was performed. All pa-
tients’ corresponding examination and pathological data were 
recorded for statistics. Results: A total of 97 patients were en-
rolled in the study from 2016.11 to 2017.08, with a median age 
of 49 years. Seventy-one patients had pathologically confirmed 
breast malignancy. The Sensitivity for breast cancer of the four 
inspection methods were B 90%, MG 83%, MR 93%, MP 80%. The 
Specificity were B 65%, MG 88%, MR 77%, MP 58%. The Positive 
Predictive Value were B 88%, MG 95%, MR 92%, MP 84%. The 
Negative Predictive Value were B 90%, MG 83%, MR 93%, MP 
80%. The Sensitivity for both MP and MR or MP and B were 96%, 
94%. The Specificity were 46%, 62%. The Positive Predictive Value 
were 83%, 87%. The Negative Predictive Value were 80%, 80%.
The tumor sizes in patients with false negative rate of MP were 
generally small(<1cm) . In patients with breast-conserving sur-
gery, MP-measured magnitude were closer to pathological size 
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than MR-measured(P-valve <.05) Conclusion: The detection of 
MP was comparable to other breast cancer screening methods. 
However, the level of detection of MP was still insufficient for 
breast cancer with smaller tumor size. For patients undergoing 
breast-conserving surgery, MP-measured magnitude was closer 
to the pathological size.

EP-0405
SPECT with Radiopharmaceutical Based on Derivative of 
Glucose Labeled with Technetium-99m in Breast Cancer 
Imaging
A. Medvedeva, R. Zelchan, E. Slonimskaya, R. Vernadskii, I. Sinilkin, 
O. Bragina, V. Chernov; Tomsk National Research Medical Center of 
the Russian Academy of Sciences Cancer Research Institute, Tomsk, 
RUSSIAN FEDERATION.

Purpose: to study possibility of using 99mTc-1-thio-D-glucose 
SPECT for visualization of breast cancer and regional lymph 
node metastasis. Materials and Method: the study included 
20 patients with stage T1-4N0-1M0 breast cancer who underwent 
SPECT with 99mTc-1-thio-D-glucose. Of the 20 patients, 11 had 
luminal B cancer, 5 had luminal A, 3 had triple-negative and in 
two cases had cancer in situ. SPECT was performed 240 minutes 
after intravenous injection of 500 MBq of 99mTc-1-thio-D-glucose 
using ECAM-180 gamma-camera (Siemens). Results: Increased 
radiotracer accumulation in the breast was visualized in 18 of 
20 (90%) breast patients, two of these patients had inflamma-
tory breast cancer. The size of nonvisualizable tumors was 5 and 
7 mm. Pathological radiotracer uptake in axillary lymph nodes 
was detected in 7 of 13 (69.2%) patients with nodular lesions. 
Conclusion: Sensitivity of SPECT with 99mTc-1-thio-D-glucose in 
patients with breast cancer were 90%. We believe that 99mTc-1-
thio-D-glucose is a prospective radiopharmaceutical for diagno-
sis the breast cancer and regional metastases.

EP-0406
Local and whole-body staging in patients with primary 
breast cancer: A comparison of one-step to two-step-
staging utilizing 18F-FDG-PET/MRI
J. Kirchner1, J. Grueneisen2, L. M. Sawicki1, M. Oehmigen3, H. Quick2, 
G. Antoch1, K. Herrmann2, L. Umutlu2; 1Medical Faculty Dusseldorf, 
Duesseldorf, GERMANY, 2Medical Faculty Essen, Essen, GERMANY, 
3Medical Faculty Dusseldorf, Essen, GERMANY.

Objectives: To compare the diagnostic value of a one-step to a 
two-step staging algorithm utilizing 18F-FDG PET/MRI in breast 
cancer patients. Methods: A total of 38 patients (37 females and 
one male, mean age 57 ± 10 years) with newly diagnosed, histo-
pathologically proven breast cancer were prospectively enrolled 
in this trial. All PET/MRI examinations were assessed for local tu-
mor burden and metastatic spread in two separate reading ses-
sions: (1) One-step algorithm comprising supine whole-body 
18F-FDG PET/MRI, (2) Two-step algorithm comprising a dedicated 
prone 18F-FDG breast PET/MRI and supine whole-body 18F-FDG 
PET/MRI. Results: On a patient based analysis the two-step al-
gorithm correctly identified 37 out of 38 patients with breast 
carcinoma (97%), while 5 patients were missed by the one-step 

18F-FDG PET/MRI algorithm (33/38; 87% correct identification). 
On a lesion-based analysis 56 breast cancer lesions were detect-
ed in the two-step algorithm and 44 breast cancer lesions could 
be correctly identified in the one-step 18F-FDG PET/MRI (79%), 
resulting in statistically significant differences between the two 
algorithms (p=0.0015). For axillary lymph node evaluation sen-
sitivity, specificity and accuracy was 93%, 95% and 94%, respec-
tively. Conclusion: The results demonstrate the necessity and 
superiority of a two-step 18F-FDG PET/MRI algorithm, compris-
ing dedicated prone breast imaging and supine whole-body 
imaging, when compared to the one-step algorithm for local 
and whole-body staging in breast cancer patients.

EP-0407
Role of FDG PET/CT in the diagnosis, response to 
treatment and prognosis of patients with locally advanced 
breast cancer
D. Grigolato1, F. Pellini2, A. Invento2, M. Cucca1, L. Locantore1, 
E. Biggi1, M. Zuffante1, F. Padovano1, Q. Piubello3, E. Fiorio4, R. 
Nortilli4, M. G. Giri5, G. P. Pollini2, M. Ferdeghini1; 1Nuclear Medicine 
Unit AOUI, Verona, ITALY, 2Breast Surgery AOUI, Verona, ITALY, 
3Department of Pathology and Anatomy AOUI, Verona, ITALY, 
4Operative Unit of Medical Oncology AOUI, Verona, ITALY, 5Medical 
Physics Unit AOUI, Verona, ITALY.

Purpose: To evaluate the performance of FDG PET/CT in the 
diagnosis of locally advanced breast cancer (BC) patients, in 
predicting the response to neoadjuvant chemotherapy (NAC) 
and outcome. Methods: we prospectively analysed 76 patients 
(mean age 54.6) with stage II-III BC who performed FDG PET/
CT imaging before and after NAC in 2013. The maximum stan-
dardized uptake values (SUVmax), the ∆ SUV of the two PETs, 
the histologic and biologic characteristics of the tumours were 
compared to the pathologic response (pR) after breast surgery 
and axillary lymph node dissection and to the presence of re-
currence at four-year follow-up. Results: the prevalent histo-
type was infiltrating ductal carcinoma (IDC) in 70 women. In the 
diagnostic setting, PET/CT depicted all breast cancers (SUVmax 
range 2.4-35), showed positive axillary lymph nodes in 60 pa-
tients and revealed metastatic foci in 8 patients (95% bone and 
5% liver). It localized synchronous malignant tumours in 4 pa-
tients (lung, thyroid and 2 renal cancers). After NAC a complete 
pR was obtained in 16 women and PET/CT imaging was true 
negative (TN) in 13 women and false positive (FP) in 3 cases re-
garding the breast lesions, whereas in the lymph node evalua-
tion metabolic imaging was TN in 15 patients and FP in one. In 
this group at FU only one patient experienced brain metastases. 
Partial pR was achieved in 47 women where PET/CT was TP in 
36 patients, FP in 1 and FN in 10 patients (SUVmax range 0.9-1,5). 
Axillary PET imaging was TP in 7, TN in 23 and FN in 17 patients. 
Among them, 17/47 women were metastatic at follow-up but in 
all, except one patient, PET/CT was positive. No pR to treatment 
and/or progression was seen in 13 women. PET/CT was TP in all 
the BC, in the axillary node evaluation there were 9 TP, 1 FP and 
3 TN results with metabolic imaging. In this group, 7 patients be-
came metastatic in the brain, lung (71%) and liver (43%). Results 
were statistically significant regarding pR, ∆ SUV and SUVmax in 
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PET/CT before surgery (P<0.001). Conclusion: PET/CT is a sensi-
tive imaging tool in the diagnosis of locally advanced BC regard-
ing T, N and M parameters. After NAC, the accuracy of metabolic 
imaging in predicting the pR to treatment in the tumour and 
in the axillary nodal basin was respectively 82% and 75%. Both 
scans correlated well with clinical outcome in locally advanced 
BC at a four-year follow-up.

EP-0408
Kinetic Analysis of the HER2-binding ABY-025 Affibody 
Using Dynamic PET in Patients with Metastatic Breast 
Cancer
A. Alhuseinalkhudhur1, M. Lubberink1, I. Velikyan1,2, V. Tolmachev3, 
F. Frejd3, J. Feldwisch3, H. Lindman4, J. Sörensen1,5; 1Department 
of Surgical Sciences, Radiology, Uppsala University, Uppsala, 
SWEDEN, 2Department of Medicinal Chemistry, Preparative 
Medicinal Chemistry, Uppsala University, Uppsala, SWEDEN, 
3Department of Immunology, Genetics and Pathology, Medical 
Radiation Science, Uppsala University, Uppsala, SWEDEN, 
4Department of Immunology, Genetics and Pathology, 
Experimental and Clinical Oncology, Uppsala University, Uppsala, 
SWEDEN, 5Department of Medical Sciences, Clinical Physiology, 
Uppsala University, Uppsala, SWEDEN.

Purpose: Breast cancer patients with increased HER2-recep-
tor expression documented by immunohistochemistry usual-
ly respond well to therapy with the HER2-targeting antibody 
trastuzumab. The potential of positron emitting tomography 
(PET) with the radiolabeled Affibody molecule (68Ga-ABY-025) 
to measure HER2-expression non-invasively has previously 
been demonstrated. Static standardized uptake values (SUV) 
differentiated metastases with good correlation with immu-
nohistochemistry of biopsies. However, using SUV, smaller liver 
metastases can be difficult to assess in patients with elevated 
liver uptake. The aim of this study was to improve quantification 
accuracy in liver metastases by creating 68Ga ABY-025/PET para-
metric images of the tracer uptake kinetics and to investigate 
to what extent simple static SUVs reflect the true kinetics of the 
tracer. Subjects & Methods: 68Ga-ABY-025 PET studies were 
performed on sixteen patients with known metastatic breast 
cancer. Each study consisted of a 45 min dynamic PET, followed 
by static whole-body scans at 1h, 2h and 4h post-injection (p.i.). 
Five patients were scanned twice one week apart to evaluate 
repeatability. Parametric images of influx rate (Ki) and delivery 
rate (K1) were obtained using a basis function implementation 
of the irreversible two-tissue compartment model (BFM). Patlak 
graphical analysis was used to create simplified Ki images. An 
aortic time activity curve (TAC) was used as an input function 
after correction for plasma-whole blood ratio based on arteri-
alized venous blood sampling. Additionally, a region-of-inter-
est (ROI) based analysis was performed to validate parametric 
images. SUVs were collected from static whole-body PET im-
ages at 2h and 4h p.i. Results: Visualization of HER2-positive 
liver metastases was improved using parametric Ki images. 
Tumor-to-normal tissue ratio was 7.1 for Patlak, compared to 
4.2 for SUV 2h p.i. (p=0.01). Patlak and BFM Ki values in tumors 
derived from parametric images were nearly identical to ROI-

based analysis (R2≥0.99, n=24). SUV for tumors correlated well 
with parametric values at 2h p.i. (BFM: R2=0.87; Patlak: R2=0.92, 
n=24) and 4h p.i. (BFM: R2=0.81; Patlak: R2=0.88, n=24). Compar-
ing Ki values in the test-retest group demonstrated high repro-
ducibility of 68Ga-ABY-025 PET (BFM Ki R

2=0.85; Patlak Ki R
2=0.94, 

n=16). P<0.001 for all correlations. Conclusion: Parametric Ki 
Images reflect the true kinetics of 68Ga-ABY-025 with better 
contrast than static whole-body images. The good correlation 
found between the rate of irreversible binding and static SUVs 
supports the use of SUV in whole-body imaging for quantifying 
HER2 expression.

EP-0409
Correlation And Prognosis Of Mitochondrial Metabolism 
And FDG Uptake In Invasive Ductal Breast Cancer
S. Kang1, Y. Jeong2, S. Park2, H. Oh2; 1d, Daegu, KOREA, REPUBLIC OF, 
2Catholic University of Daegu School of Medicine, Daegu, KOREA, 
REPUBLIC OF.

Background: Mitochondrial metabolism was determined by 
studying cytochrome C oxidase (COX) activity and expression 
of TOMM20. We studied the immunohistochemical expression 
of antibodies of mitochondrial metabolism in patients with in-
vasive ductal breast cancer (IDC) and the correlation with SUV-
max of the primary tumor (pSUVmax) as well as other biological 
parameters. Prognostic significance of pSUVmax, expression 
of TOMM20 and COX4 for the prediction of progression-free 
survival (PFS) was also assessed. Materials and Methods: 
One-hundred sixty four female patients with IDC who under-
went pretreatment F-18 FDG PET/CT were enrolled. The pSUV-
max was compared with clinicopathological parameters includ-
ing ER, PR, HER2, axillary lymph node metastasis (LNM), stage, 
TOMM20 and COX4. The prognostic value of pSUVmax, COX-4 
and TOMM20 for PFS was assessed using the Kaplan-Meier 
method. Results: pSUVmax was significantly higher in patients 
with COX-4≥4 and TOMM20≥4 compared to patients with COX-
4<4 and TOMM20<4 (4.8±3.8 vs. 2.6±3.5, P=0.0104; 5.2±3.8 vs. 
2.7±3.1, P=0.002). pSUVmax was also significantly higher in high-
er stage (P<0.001), ER-negative tumors (P<0.0001), PR-negative 
tumors (P=0.0045) and positive LNM (P=0.028). pSUVmax was 
significantly higher in patients with progression compared to 
patients who were disease-free (6.6±7.5 vs. 3.5±3.7, P=0.0049). A 
receiver-operating characteristic curve demonstrated pSUVmax 
of 6.84, TOMM20 of 4 and COX4 of 4 to be the optimal cutoff for 
predicting PFS (sensitivity; 52.2%, specificity; 85.4%, P<0.0001; 
60.9%, 72.2%, P=0.006; 56.5%, 80.8%, P=0.0054). Kaplan-Mei-
er analysis identified pSUVmax ≥6.8 (P=0.0004), TOMM20≥4 
(P=0.0005) and COX4≥4 (P<0.0001) as predictors of recurrence. 
Cox proportional-hazards analysis showed that pSUVmax ≥6.8 
(P=0.0338, relative risk 2.636), COX-4≥2 (P=0.0194, relative risk 
0.331) and TOMM20≥5 (P=0.0379, relative risk 3.139) significantly 
predicted recurrence. Conclusions: pSUVmax on pretreatment 
F-18 FDG PET/ CT reflect expression of COX-4 and TOMM20 and 
can be used as a good surrogate marker for the prediction of 
progression in patients with IDC. The amount of FDG uptake is 
determined by the expression of mitochondrial metabolism in 
breast cancer cell.
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EP-0410
The Role Of Scintimammography In The Diagnosis Of 
Multicentric Breast Cancer. Incremental Value Versus 
Digital Mammography And Ultrasound
S. N. Novikov, A. Chernaya, P. Krzhivitskiy, S. Kanaev, P. Krivorotko, 
A. Artemyeva, L. Jukova, N. Popova, E. Busko; N.N. Petrov Institute 
Oncology, St Petersburg, RUSSIAN FEDERATION.

Purpose: to compare diagnostic accuracy of scintimammogra-
phy (SMG), digital mammography (MG) and ultrasound (US) in 
the diagnosis of multicentric breast cancer (BC); to determine 
possible diagnostic gain from combination of MG and SMG 
as well as the role of this combination for treatment planning. 
Material and Methods: 367 women with histologically con-
firmed BC were included in this analysis. SMG was performed in 
prone position 5-10 min after i/v injection of 740 MBq of 99mTc 
-methoxyisobtylisonitrile (99mTc-MIBI) with acquisition time of 
10min for every lateral and anterior projection. Digital MG was 
done in all women according to standard clinical protocol. In 
244 of 367 evaluated women we were able to determine results 
of preoperative US with high-frequency (7-18 MHz), high reso-
lution linear array transducer. Final diagnosis was established 
by histological examination of removed breastsl. Multicentric 
BC was defined as 2 or more distinct invasive tumors occupy-
ing more than one quadrant or additional lesions noted more 
than 4 cm from primary tumor. Results: According to histo-
pathological examinations multicentric BC was diagnosed in 
46 of 367 (12.5%) patients. SMG was more effective than MG in 
detecting multicentric breast cancer: sensitivity - 83% vs 40% 
(p<001), specificity - 95% vs 98% (p=0.02), accuracy - 96% vs 
88% (p<0.001), positive and negative predictive values - 85% 
vs 56% (p=0.004) and 97% vs 91% (p<0.001), respectively. His-
tologically multicentric BC was revealed in 35 of 244 women 
that had US of the breasts. Sensitivity, specificity, accuracy, pos-
itive and negative predictive values for US were 37%, 96%, 87%, 
59% and 90%, respectively. SMG significantly (p<0.001) outper-
formed US for all diagnostic characteristics except specificity. 
Combination of MG and SMG characterized by increased sen-
sitivity (94%), 93% specificity, 93% accuracy and positive pre-
dictive value of only 68%. Obtained results help us to propose 
diagnostic algorithm for selection patients with early breast 
cancer for breast-conserving surgery and accelerated partial 
breast irradiation. Conclusion: SMG is significantly more sen-
sitive (83%.) than MG (40%) and US (37%) in detection of multi-
centric BC. Taking into account very promising positive predic-
tive value (85%) of SMG this procedure can be considered as a 
useful tool to guide oncologists to a more appropriate surgical 
and radiotherapy treatment.

EP-0411
Iodine-125 radioactive seed: A good option for locating 
non-palpable breast lesions
A. D. González-Jiménez1, R. Sánchez-Sánchez1, Á. C. Rebollo-
Aguirre1, M. Rashki1, I. Mendoza-Arnau2, Y. García-Rivero1, S. 
Menjón-Beltrán3, M. Culiáñez-Casas2, J. M. Llamas-Elvira1; 1Dept. 
of Nuclear Medicine, Univ Hospital Virgen de las Nieves, Granada, 
SPAIN, 2Dept. of Radiology, Univ Hospital Virgen de las Nieves, 

Granada, SPAIN, 3Dept. of Gynecology, Univ Hospital Virgen de las 
Nieves, Granada, SPAIN.

Purpose: Radioguided surgery using iodine-125 radiactive 
seeds (RSL) is shown as a feasible technique in the localization of 
non-palpable breast lesions, with comparable results to the use 
of the guidewire (WGL), which is the reference technique at our 
institution. We present the results obtained in our center with 
the use of iodine-125 seeds in the localization of non-palpable 
breast lesions. Subjects & Methods: Prospective observational 
study of patients undergoing surgery of breast cancer, in some 
cases with neoadjuvant chemotherapy, from 2015 to 2017. The 
placement of iodine-125 seed in the lesion was performed by 
ultrasound or mammography up to one week before in most 
patients. The distance of the seed to the skin and to the anterior 
and posterior borders of the lesion were measured for an ade-
quate planning of the volume to be resected. During surgery, 
we used a gamma probe with a gamma radiation emission peak 
centered at 27KeV. The surgical incision was made at the point of 
maximun activity. Sentinel lymph node biopsy (SLNB) was per-
formed in selected cases. Histological analysis of the specimens 
was performed considering free margins the absence of tumor 
in the ink. Results: Eighty-five women (mean age: 59.82±11.8 
years), 11 with neoadjuvant chemotherapy, mean size of the 
lesion at diagnosis (mm): 16.125±7.52; days elapsed since seed 
placement to surgery: 3.81±3.09. Histology: invasive ductal 
carcinoma (83.5%), invasive lobular carcinoma (9.4%), others 
(7.1%); molecular subtypes: luminal A (43.5%), luminal B (35.3%), 
HER2-positive (8.3%), basal-like (2.4%). The median size of the 
surgical specimens was 103.82cm3. There was involvement of 
surgical borders in 21.2% of the cases, with a re-operation rate of 
6.3%. The location of the lesion using gamma probe during the 
surgery allowed a more accessible approach and less cosmetic 
damage. Likewise, the possibility of placing the iodine-125 seed 
on days before surgery reduces scheduling conflicts between 
the radiology deparment and surgical deparment. Conclusion: 
Our results show how the use of iodine-125 radiactive seeds is 
feasible in the localization of non-palpable breast lesions, with 
a re-operation rate and surgical specimens volume similar to 
those described in the literature in both RSL and WGL, with the 
advantage, versus WGL, of be able to place the seed several days 
before surgery.

EP-0412
Pretreatment Heterogeneity Predicts Treatment Outcome 
Of First-line Chemotherapy In Patients With Metastatic 
Triple Negative Breast Cancer
C. Gong, G. Ma, X. Hu, Y. Zhang, Z. Wang, J. Zhang, Y. Zhao, Y. Li, Y. 
Xie, Z. Yang, B. Wang; Fudan University Shanghai Cancer Center, 
Shanghai, CHINA.

Purpose: Intra-tumoral heterogeneity of 18F-FDG uptake in pri-
mary tumor has proven to be a surrogate marker for predicting 
treatment outcome in various tumors. However, the value of in-
tra-individual heterogeneity in metastatic diseases remains un-
known. The aim of this study was to evaluate pretreatment PET/
CT 18F-FDG based heterogeneity for the prediction of first-line 
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treatment outcome in metastatic triple negative breast cancer 
(mTNBC). Methods: mTNBC patients from three clinical trials 
(NCT00601159, NCT01287624 andNCT02341911) with whole-
body 18F-FDG PET/CT scan before first-line gemcitabine/plat-
inum were included. The maximum of standard uptake value 
(SUV)across all metastatic lesions (MAX) and heterogeneity in-
dex (HI) on the baseline PET/CT were assessed. Optimal cut-offs 
were determined by time-dependent receiver operator char-
acteristics (ROC) analysis. Progression-free survival (PFS) and 
overall survival (OS) were estimated by Kaplan-Meier method 
and compared by log-rank test. Results: A total of 42 mTNBC 
patients were included in this study. The median PFS of patients 
with high HI-T (>1.9) and high MAX-T (>10.5) was significant-
ly shorter than patients with low HI-T (<1.9; p=0.049) and low 
MAX-T (<10.5; p=0.001). In terms of OS, only high MAX-T was 
significant for poorer outcome (p=0.013). The ROC curve anal-
ysis confirmed the predictive value of MAX and HI in mTNBC 
patients. The AUC for MAX-T and HI-T was 0.75 and 0.65, indicat-
ing a higher predictive accuracy than conventional clinical risk 
factors. Conclusions: HI and MAX measured among metastatic 
lesions on pretreatment 18F-FDG PET/CT scans could be poten-
tial predicators of first-line treatment outcome in patients with 
mTNBC.

EP-0413
Metabolic activity in relation to Bioscore in breast cancer
B. Farkas1,2, A. Forgacs2, I. Garai2,1; 1University of Debrecen, 
Debrecen, HUNGARY, 2Scanomed Ltd., Debrecen, HUNGARY.

Introduction: Biologic factors besides anatomic stage play 
important role in treatment decision in breast cancer patients, 
thus some of them were incorporated in the 8th edition of AJCC 
staging system. However the MD-Anderson Bioscore is not in-
corporated in the present edition, it provides good prognostic 
value in non-metastatic BC patients. The aim of this study is to 
find correlation between biologic/anatomic prognostic factors, 
and FDG PET/CT parameters. Methods: We retrospectively as-
sessed baseline [F18]-FDG PET/CT scans of 89 breast cancer 
patients seen in our institute between October of 2008 and 
October of 2015. Inclusion criteria were largest tumor diame-
ter more than 2 cm, lack of oncological treatment at the time 
of the examination, available postoperative histological results 
including tumor grade (G), estrogen receptor (ER), progester-
one receptor (PR) and human epidermal growth factor recep-
tor (HER2) status. If patients received neoadjuvant therapy, we 
evaluated the histological results of the core biopsy samples 
obtained before treatment. We searched correlation between 
SUVmax value of the primary tumor and the components of 
Bioscore system (G, ER, HER2 status, and pathologic stage) and 
with the Bioscore itself. The correlation between SUVmax and 
PR status, triple negative phenotype, the presence of local/dis-
tant metastases was also examined. In addition, we evaluated 
the connection between the aforementioned clinicopatho-
logical parameters and the following selected heterogeneity 
parameters: Contrast, Correlation, Covariance, Entropy, Ho-
mogeneity. Results: The SUVmax value of the primary tumor 
was significantly higher in high grade (G3) tumors than in low 

grade (G1, G2) lesions (9.25 vs. 5.58; p <0.001). Significantly el-
evated SUVmax was measured in ER negative (11.29 vs. 5.9; p 
<0.001), PR negative (10.05 vs. 5.42; p <0.001) and HER2 positive 
(12.04 vs. 6.64; p=0.01) subtypes. SUVmax value of the primary 
lesion showed significant correlation with Bioscore (p <0.001), 
however there was remarkable overlap between the individual 
groups. SUVmax was also higher when triple negative pheno-
type (10.22 vs. 6,58; p=0.006) or metastatic axillar lymph nodes 
(10,46 vs. 5.07; p <0.001) were detected. SUVmax well correlat-
ed with pathologic stage (p <0.001). The presence of distant 
metastases was not associated with significantly elevated SU-
Vmax of the primary tumor (8.52 vs. 7.72; p=0.121). None of 
the examined heterogeneity parameters showed significant 
association with any of the studied prognostic markers. Con-
clusion: SUVmax showed significant association with most of 
the examined prognostic factors, thus may provide prognostic 
value. However, further investigations are needed. We found no 
connection between prognostic markers and studied hetero-
geneity parameters.

EP-0414
The prognostic value of F-18 FDG uptake in the 
supraclavicular lymph node (N3c) on PET/CT in locally 
advanced breast cancer patients with clinical N3c
S. Lee, S. Kim, H. Park, J. Kim, H. Cho, M. Yun; Severance Hospital, 
Yonsei University College of Medicine, Seoul, KOREA, REPUBLIC OF.

Purpose: We investigated the prognostic value of F-18 FDG 
uptake in the supraclavicular lymph node (SCLN) metastasis on 
positron emission tomography/computed tomography (PET/
CT) in locally advanced breast cancer (LABC) patients with clin-
ical synchronous ipsilateral SCLN metastasis (cN3c). Subjects 
& Methods: Fifty-five female patients with pretreatment F-18 
FDG PET/CT were included. All were treated with curative in-
tent by neoadjuvant chemotherapy, surgery, and adjuvant ra-
diotherapy. For semi-quantitative analysis, the maximum stan-
dardized uptake value (SUVmax) of the primary tumor, axillary 
lymph node (ALN), and SCLN were normalized by the mean 
SUV of the liver (defined as SUVR-Tumor, SUVR-ALN, and SU-
VR-SCLN, respectively). Cox proportional hazards models were 
used for prediction of disease-free survival (DFS) and overall 
survival (OS) using clinicopathologic and PET/CT parameters. 
Differences in DFS and OS were assessed by the Kaplan-Meier 
analysis. Results: Twenty-three patients (41.8%) experienced re-
currence, and 13 patients (23.6%) died during follow-up (medi-
an, 70.0 months; range, 6-128 months). In multivariate analysis, 
SUVR-Tumor >3.26 (hazard ratio, 7.26; 95% confidence interval, 
1.58-33.31; p=0.01) and SUVR-SCLN >1.05 (hazard ratio, 8.47; 
95% confidence interval, 1.09-65.87; p=0.04) were significant for 
predicting OS. No clinicopathologic or PET/CT parameters were 
prognostic for DFS. The Kaplan-Meier analysis revealed poorer 
5-year OS rates in patients with SUVR-Tumor >3.26 (64.7% vs. 
89.7%; p=0.01) and SUVR-SCLN >1.05 (67.8% vs. 95.0%; p=0.02). 
Conclusions: Both high SUVR-Tumor and SUVR-SCLN on F-18 
FDG PET/CT predict poor OS in LABC patients with cN3c. Of the 
metastatic lymph nodes, metabolic activity of the farthest nodal 
station (SCLN) is important in predicting OS.
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EP-0415
Our experience in SNOLL techinique in non palpable 
breast cancer
T. Cambil Molina, P. De la Riva Perez, F. García Gómez, M. Calvo 
Morón, G. Sabatel Hernandez, C. Bujan LLoret, J. Castro Montaño; 
Servicio Andaluz de Salud, Sevilla, SPAIN.

Purpose: To assess the effectiveness of the SNOLL technique 
through our 9 years of experience in non-palpable breast cancer 
patients. Subjects and Methods: 423 patients (98.5% women; 
mean: 59yo) with non-palpable breast cancer whom fulfilled 
the SLNB guidelines were included. Standard procedure: 4mCi 
of nanocoloids were injected intratumorally under ultrasound 
control 24 hours before the surgery, followed by planar scan 
acquisition and dermal-marking of both tumour and sentinel 
lymph node (SLN) projections. Mixed technique (radiotracer 
and blue-dye) was performed during the surgery, by using a 
gamma-probe (Navigator®) and a portable gammacamera (Sen-
tinella®) for guiding the lumpectomy. In-vivo and ex-vivo images 
were taken, delineating its margins with a 99mTc pointer. A true 
SLN was considered when activity-index regarding background 
was >3:1 for in-vivo, >10:1 for ex-vivo images and/or dyed with 
blue-dye. Images of the surgical field were obtained with Senti-
nella® in order to verify that there was no remaining focus of ac-
tivity. Results: Tumour detection rate was >98%. The mean size 
of the lumpectomy specimen was <6cm. The surgical margin 
widening was performed in almost 50% of cases due to affect-
ed or insufficient margin (23.6% and 37.4%) and macroscopic 
aspect or persistence of remaining activity (38.8%). The surgical 
margin widening was positive only in 18.5%. SLN identification 
rate was 98.5% (average of 2.2 nodes removed per patient), 
mostly in the ipsilateral armpit. Drainage to internal mammary 
chain was observed in only 19.6% of patients. SLN was negative 
in 69.5%, positive in 13.4% and mic+ in 15.3%. Lymphadenecto-
my was performed in 16.7% of cases, being negative in 80.3%. 
Conclusion: SNOLL is a consolidated technique in our depart-
ment that allows us to perform harpoon-free lumpectomies, 
with satisfactory rates of tumour and SLN detection in the same 
surgical procedure.

EP-0416
Do metabolic and volumetric parameters of lymph node 
in patients with locally advanced breast cancer have a 
prognostic value for survival and recurrence?
O. Kupik1, K. Altundag2, B. Erbas3; 1Recep Tayyip Erdoğan University, 
Rize, TURKEY, 2-, Ankara, TURKEY, 3Hacettepe University, Ankara, 
TURKEY.

Aim: Axillary lymph node status is considered as the most im-
portant prognostic factor for progression and survival in breast 
cancer. We aimed to investigate the prognostic value of meta-
bolic parameters of primary tumor and lymph nodes obtained 
with 18 FDG PET/CT in patients with locally advanced breast 
cancer (LABC) who underwent neoadjuvant chemotherapy. 
Material & Methods: Fortyone patients (46.7yrs+/-10) with 
LABC were included. Metabolic and volumetric parameters of 
tumor (T) and lymph nodes (LN) for baseline and interim 18-

FDG PET/CT were measured. SUVmax, SUVmean, SULpeak, MTV 
(metabolic tumor volume) and TLG (total lesion glycolysis) val-
ues were calculated. Surgical results (complete pathological 
response:cPR and residual disease:R) were evaluated for the 
primary tumor (pCR-T) and lymph nodes (pCR-LN), separate-
ly. Overall survival (OS) and progression free survival (PFS) du-
rations were obtained. Patients were divided into two groups 
based on the presence of progression during the follow-up 
period (Group I: no progression, Group II: Progression). Results: 
Lymph node metastasis was present in 35 pts (85.4%). Twelf pa-
tients (29.3%) had cPR-T and 29 (70.7%) had residual T, whereas 
19 had residual LN (46%3). Median follow-up duration was 54.5 
months (up to 66 mo.). Thirteen patients (31.7%) had metastasis 
and/or recurrence during the follow-up. Eight patient had died 
because of the disease. Non of the patients with pCR-T had pro-
gression or death due to disease. Only one patient with pCR-LN 
had progression and death. Metabolic and volumetric measures 
of T were not significantly diffierent bwetween group I and II. 
Metabolic parameters of LN were slightly higher in progressive 
group without statistically significance, whereas SUVmax-LN, 
SUVmean-LN, SULpeak-LN values were significantly higher in 
patients who did not survived. Volumetric parameters did not 
differ between groups. Patients with pCR-T had significantly 
longer PFS (Log-rank: p: 0.01) compared to those with residual 
T. Patients with pCR-LN had significantly longer PFS (Log rank 
p: 0.0001, 64.2 mo.+/-1.7 vs 39.3 mo. +/-5.2) and OS (Log-rank 
p: 0.009, 64.3 mo. +/-1.6 vs 51.6 mo.+7-4.3) compared to those 
with residual disease in LN. Conclusion: Presence of metas-
tasis and level of metabolic activity of lymph nodes in locally 
advance breast cancer as well as pathological response to neo-
adjuvant chemotherapy appear as important prognostic factors 
for disease free survival and overall survival.

EP-0417
Preliminary Microdose Clinical Trial: Comparison of 
Biodistribution of 64Cu-NOTA-Trastuzumab with 64Cu-
DOTA-Trastuzumab in Breast Cancer Patients
I. Lee, I. Lim, S. Woo, K. Kim, K. Lee, Y. Lee, J. Kang, M. Seong, H. Kim, 
W. Noh, J. Choi, B. Byun, B. Kim, C. Choi, S. Lim; Korea Institute of 
Radiological & Medical Sciences, Seoul, KOREA, REPUBLIC OF.

Purpose/Introduction: It was reported that PET/CT using 
64Cu-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid 
(DOTA)-trastuzumab reflects human epidermal growth factor 
receptor 2 (HER2) expression in breast cancer patients. In this 
study, we evaluated the bio-distribution of 64Cu-1,4,7-triazacy-
clononane-1,4,7-triacetic acid (NOTA)-trastuzumab, a novel PET 
tracer for the HER2, by comparing it with the 64Cu-DOTA-tras-
tuzumab. Subjects & Methods: This study was approved by 
the Ministry of Food and Drug Safety of Korea. Prior to injecting 
the radiotracer, 45 mg of cold trastuzumab was administered 
intravenously for 15 mins. PET was performed on 2 patients with 
breast cancer at 24 and 48 hours after injection of 296 MBq of 
64Cu-NOTA-trastuzumab. PET for 64Cu-DOTA-trastuzumab was 
performed on 5 patients with breast cancer at 24 and 48 hours 
of 370 MBq of the tracer. The mean of maximum standardized 
uptake value (SUVmean) was evaluated from the blood, liver, 
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kidney, muscle, spleen, bladder, lung, and bone. Results: On 
both PET images, the overall values of SUVmean in each tissue 
decreased with time except for the bladder and kidney that 
showed an increasing pattern of SUVmean over time. In the liver, 
NOTA PET showed SUVmean of 4.82 ± 1.05 at 24 hours and 4.75 
± 1.13 at 48 hours, values of which are less than that of DOTA PET 
(6.67 ± 1.09 at 24 hours and 6.84 ± 1.04 at 48 hours). In the blood 
pool of PET image, the SUVmean of NOTA PET (10.89 ± 0.74 at 24 
hours and 9.46 ± 1.29 at 48 hours) was greater than that of DOTA 
PET (7.71 ± 2.28 at 24 hours and 6.60 ± 1.44 at 48 hours). The 
SUVmean of bone showed slightly higher values for DOTA PET 
(2.11 ± 0.43 at 24 hours and 2.00 ± 0.21 at 48 hours) compared 
with those on NOTA PET (0.55 ± 0.20 at 24 hours and 0.46 ± 
0.11 at 48 hours). Other tissues including kidney, muscle, spleen, 
bladder, and lung showed similar values of SUVmean on both 
NOTA and DOTA PET. Any adverse events related to 64Cu-NO-
TA-trastuzumab and 64Cu-DOTA-trastuzumab were not report-
ed. Discussion/Conclusion: 64Cu-NOTA-trastuzumab may be 
superior in detecting metastatic lesions in the liver due to lower 
uptake of normal liver tissue than 64Cu-DOTA-trastuzumab. The 
biodistribution and safety results of 64Cu-NOTA-trastuzumab 
were comparable with that of 64Cu-DOTA-trastuzumab.

EP-0418
Impact of 18-F FDG PET/CT on staging of locally advanced 
breast cancer.
M. Rashki, R. Sánchez Sánchez, A. González Jiménez, A. Rebollo 
Aguirre, M. Culianez Casas, S. Menjón Beltran, J. LLamas Elvira; 
Hospital Universitario Virgen de las NIeves, Granada, SPAIN.

Introduction: Breast cancer is the most frequently diagnosis 
cancer in women. 18-F PET/CT has become an essential tool 
in diagnosis and management of oncology patients, however, 
controversy still exist in relation of the application of PET/CT in 
staging of locally advanced breast cancer, and for some authors 
it is a second option. Methods: Between 2011-2017, patients 
with biopsy-proven of locally advanced breast cancer (≥T3-N2) 
and/or potentially operable (>3cm) were retrospectively eval-
uated. In most cases, the initial staging imaging studies were 
realized using chest radiography, abdominal ultrasound and 
bone scintigraphy. Additionally, 18F-FDG PET/CT was realized to 
establish its diagnostic performance. All patients were asked to 
come for PET/CT with at least 6 h fasting. The images were ob-
tained on a dedicated PET/CT scanner (Siemens, Biograph 16) 
60 min after intravenous injection of 370 MBq of 18F-FDG. PET 
images were reconstructed by iterative method. Results: The 
results were confirmed by further imaging and at least one year 
follow-up. A total of 57 patients were evaluated. Mean age: 54 
yo. The mean size of primary tumor was 55mm. In 42/57 there 
was a significance FDG uptake in the primary lesion. Axillary 
disease was found at diagnosis in 48 patients which was con-
firmed with PET/CT, axillary ultrasound and MRI in 87%. PET/CT 
detected 9 cases with N3 lymph node disease (internal mam-
mary/supraclavicular lymph nodes), that were not diagnosed 
with the initial staging imaging techniques. Metastases were 
found in the initial staging in 20 patients. PET/CT diagnosed M1 
bone metastases in 15 patients (7 of them had a negative bone 

scintigraphy), M1 liver metastases in 3 patients (2 of them had 
negative abdominal ultrasound) and M1 pulmonary metastases 
in 7 patients (All of them with a negative chest radiography). 
PET/TC also diagnosed distant lymph nodes (M1) in 4 patients. 
According to the results, PET/TC indicated a higher clinical stage 
in 8 patients (14%). Conclusions: 18F-FDG PET/CT in staging of 
locally advanced breast cancer allows to recognize a more accu-
rate clinical stage and to identify the most appropriate therapy.

EP-0419
Total Lesion Glycolysis Of Primary Tumor Using 18F-FDG 
PET/CT For Predicting Axillary Lymph Node Metastasis In 
Clinically N0 Breast Cancer
J. Yoo1,2, B. Kim2, H. Yoon2, S. Jang3; 1Samsung Medical Center, 
Sungkyunkwan University, School of Medicine, Seoul, KOREA, 
REPUBLIC OF, 2Ewha Womans University, School of Medicine, Seoul, 
KOREA, REPUBLIC OF, 3Sheikh Khalifa Specialty Hospital, Ras Al 
Khaimah, UNITED ARAB EMIRATES.

Purpose: This study aimed to demonstrate the clinical signif-
icance of total lesion glycolysis (TLG) of primary breast cancer 
using 18F-FDG PET/CT to predict axillary lymph node (ALN) 
metastasis in invasive ductal breast cancer (IDC) with a clini-
cally negative-axillary lymph node (cN-ALN). Methods: One 
hundred thirty-five patients, newly diagnosed with IDC with 
CN-ALN between July 2016 and October 2017, were retrospec-
tively enrolled. We estimated volume-based PET/CT parameters 
including the maximum standard uptake value (SUVmax), met-
abolic tumor volume (MTV), and TLG, as well as clinicopatho-
logic findings. All patients received breast surgery followed by 
pathologic axillary lymph node examination. Results: With-
in the 135 patients, 31 patients (23.0%) were diagnosed with 
pathologically proven metastatic ALN. In univariate analysis, SU-
Vmax, MTV, and TLG of the primary breast tumor were correlat-
ed with metastatic ALN along with tumor size, lymphovascular 
invasion, CD34, and D2-40. On multivariate analysis, TLG (> 5.74, 
p = 0.009) had independent significance for predicting ALN me-
tastasis in IDC with cN-ALN. Conclusion: We demonstrated that 
TLG of primary tumors can be useful in predicting pathologic 
ALN metastasis in IDC patients with cN-ALN. This research was 
supported by grants from the National Research Foundation 
(NRF-2015R1C1A2A01054113 and 2015R1C1A1A02037051) of 
South Korea.

EP-0420
Molecular subtypes of invasive breast cancer Correlation 
between PET/CT and MRI findings
M. Akin1, I. Orguc1, F. Aras2, A. Kandiloglu3; 1Celal Bayar University 
Medical Faculty Radiology Department, Manisa, TURKEY, 2Celal 
Bayar University Medical Faculty Nuclear Medicine Department, 
Manisa, TURKEY, 3Celal Bayar University Medical Faculty Pathology 
Dpartment, Manisa, TURKEY.

Purpose: In our study, we investigated the diagnostic value of 
F18-FDG PET/CT and MRI findings in determining molecular 
subtypes of invasive breast cancer. In addition, the relationships 
between the volume measurements in PET/CT and MRI and the 
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pathological volume of the mass were evaluated. Methods and 
Materials: A total of 55 primary invasive breast cancer masses 
in 51 female patients who had histopathological diagnosis and 
underwent FDG PET/CT and MRI before therapy were retrospec-
tively analysed. The correlations between molecular subtypes 
and SUVmax, SUVmean, MImean, MTV and HU values   from FDG 
PET/CT findings; shape, margin, intratumoral enhancement, ki-
netic curve type and ADC values (based on 2013 BI-RADS MRI 
classification) from MRI findings were evaluated. In addition, 
the relationships between the pathologic tumor volume and 
the tumor volume measured by MRI and PET/CT were evalu-
ated. Results: The SUVmax and SUVmean values   of the lumi-
nal B subtype of invasive breast cancer were higher than the 
luminal subtype A (p = 0.002, p = 0.017, respectively); the triple 
negative subtype had a higher SUVmax value than the luminal 
subtype A (p = 0.028). There were statistically significant strong 
positive correlations between MTV and FTV (p= 0,000; r= 0,857); 
MTV and the pathologic tumor volume (p= 0,006, r= 0,796); FTV 
and the pathologic tumor volume (p= 0,006, r= 0,921). Conclu-
sion: Our findings suggested that SUVmax value was superior 
to MRI findings in predicting molecular subtypes. In addition, 
we determined that MRI was superior to PET/CT in predicting 
the pathologic tumor volume.

EP-0421
Female-specific risk factors and genetic make-up: do they 
have a role in the aftermath of Radiotherapy for early 
breast cancer?
T. Pellegrino, G. Gallucci, A. Capobianco, B. D’Andrea, L. Lapadula, 
V. Fusco, G. Storto; IRCCS Referral Cancer Center of Basilicata, 
Rionero in Vulture, ITALY.

Purpose: Radiotherapy (RT) reduces local recurrences and 
deaths from early-stage breast cancer (EBC). Excess long-term 
cardiovascular mortality in women treated with RT until mid-
1980’s and a higher incidence of ischemic heart disease (IHD) 
in left-sided EBC patients (LEBC) compared to right-sided ones 
have also been described. Late cardiotoxicity is still an issue with 
modern therapeutic regimens and a challenge is to detect ear-
ly signs of RT-induced cardiovascular damage. Myocardial per-
fusion imaging (MPI) and coronary flow reserve (CFR) estima-
tion may detect early endothelial dysfunction and predict IHD. 
Therefore, the aim of our study was to test MPI and CFR as early 
markers of RT-associated endothelial damage. Materials and 
methods: MPI was performed in 70 patients with EBC (median 
age at diagnosis, 52.22 years) before RT using dypiridamole/rest 
Tc-99m Tetrofosmin gated SPECT and in 25 of these CFR was 
estimated. MPI was considered abnormal when reversible and/
or fixed defects were detected. Results: At baseline 12 patients 
showed myocardial perfusion defects (MPD) and 11 had IHD 
risk factors. After RT 7 among 17 patients with a normal pre-
RT MPI showed MPD; 3 of 12 patients with MPD at baseline 
increased MPI abnormalities. Nine patients with MPD showed 
angiographically normal coronary arteries. Patients with base-
line or post-RT MPD did not have clinical cardiac events in the 
follow up period. Conclusions: Our observations highlight that 
a stress test at baseline in patients with a high likelihood of a 

“vulnerable endothelium” can identify patient at highest risk of 
RT-induced vasculotoxicity, that the presence of “female specific 
risk factors” should be investigated at baseline and, lastly, that 
CFR estimation may be a “gender-specific” diagnostic tool to de-
tect microvascular damage of IHD. Therefore, a “sex & gender” 
approach to female oncologic patients is also needed to reduce 
the burden of IHD.

EP-0422
Impact of (18) F-FDG PET/CT in detection of breast cancer 
recurrence
D. Srbovan, S. Lucic, A. Peter; Institut of oncology Vojvodina, 
Sremska Kamenica, SERBIA.

Aim: impact of (18) F-FDG PET/CT in assessment and manage-
ment of patients with breast cancer recurrence. Materials and 
Methods: We analyzed 32 patients (age 34-80, mean 55,4±11,5) 
with breast cancer diagnosis who were referred to (18) F-FDG 
PET/CT imaging by their oncologist because of suspected 
breast cancer recurrence. They have elevated CA 15-3 marker 
(11), suspicious CT/MR findings (19) and bone scintigraphy (11), 
suspicious mammography (1), positive abdomen ultrasound (1), 
positive breast (1) and neck ultrasound (1). Patients were exam-
ined with whole-body (18) F-FDG PET/CT approximately 60-90 
minutes following iv. injection of (18) F-FDG. Images were in-
terpreted independently by 2 nuclear medicine physicians and 
1 radiologist. Impact of the images result on management of 
patients was evaluated on the basis of clinical decision obtained 
from patient files. Results: Histological type of cancer included 
invasive ductal carcinoma (22), invasive lobular carcinoma (3), 
and one case each of tubular, papillary, apocrine, cribriform, 
medullar, mixed tubular/ductal/lobular and ductal/lobular car-
cinoma. PET/CT was positive in 19 patients (59%), 15 of them 
had distant metastases, most of them in bones, lungs and liver. 
9/19 (47,36%) were treated with chemotherapy; 3/19 (15,8%) 
had combined chemo/radiotherapy; 5/19 (26,31%) were oper-
ated and confirmed patohistological metastatic disease in the 
neck, axilla, ovarium and lung. In 4/5 (80%) after surgery there 
has been a change of therapy, they were treated with chemo-
therapy, 1/5 (20%) had combined chemo/radiotherapy. In 2 cas-
es (10, 52%) only follow-up was recommended. 2 patients had 
false positive result (inflammatory/degenerative change in IX 
rib) with withdrawal of scintigraphy finding in 3 months period 
and in mastoid bone confirmed with MRI that it is bone heman-
gioma. 8/11 (73%) with elevated CA 15-3 had positive PET/CT. 
PET/CT was negative in 13 patients (41%). False negative result 
had 2/13 (15, 4%) patients, one case with bone metastases con-
firmed with bone scintigraphy and metastases in the lung and 
liver seen on CT. They were further treated because of meta-
static disease with lesions in liver, lungs and bones. Diagnostic 
significance: sensitivity 89, 48%, specificity 84, 61%, positive pre-
dictive value 89, 48%, negative predictive value 84, 61% and ac-
curacy 87, 5%. Conclusion: High sensitivity, specificity, positive 
and negative predictive value determine (18) F-FDG PET/CT as 
a useful imaging modality in detection of breast cancer recur-
rence and in our study (18) F-FDG PET/CT had impact on future 
management on patients in 89.47 % cases.
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EP-0423
Improved Lesion Visibility In Breast Cancer Patients Using 
Prone FDG-PET
L. G. M. Zwart1,2, D. Koopman1,2, J. A. van Dalen3, A. B. Francken4, 
C. H. Slump2, P. L. Jager1; 1Department of Nuclear Medicine, Isala 
Hospital, Zwolle, NETHERLANDS, 2MIRA Institute for Biomedical 
Technology and Technical Medicine, University of Twente, 
Enschede, NETHERLANDS, 3Department of Medical Physics, Isala 
Hospital, Zwolle, NETHERLANDS, 4Department of Surgery, Isala 
Hospital, Zwolle, NETHERLANDS.

Aim: Breast FDG-PET/CT is typically performed with the patient 
in supine position. This may hamper optimal visualization of the 
primary tumor and axillary lymph nodes, because of breathing 
artifacts and gravity-related tissue compression. FDG-PET/CT 
in prone position might improve the qualitative and quantita-
tive assessment of FDG-avid lesions. We evaluated the impact 
of prone imaging on lesion visibility with FDG-PET compared 
to supine imaging in breast cancer patients. Materials and 
Methods: We included 20 breast cancer patients who under-
went a FDG-PET/CT scan with a state-of-the-art PET/CT scanner 
(Ingenuity TF, Philips Healthcare). Imaging was first performed 
in supine position, immediately followed by an acquisition in 
prone position using a breast support device (VANDERWILT 
techniques bv). PET images were reconstructed using a 3D or-
dered-subset iterative time-of-flight reconstruction with 2x2x2 
mm3 voxels. On both supine and prone images, we determined 
the number of FDG-avid lesions, maximum standardized uptake 
value (SUVmax), mean standardized uptake value (SUVmean), Total 
Lesion Glycolysis (TLG) and Tumor-to-Background-Ratio (TBR). 
Lesion visibility was associated with increased FDG-uptake of 
lesions as compared to the surrounding background, and cor-
responding CT abnormalities. The Wilcoxon signed-rank test 
was used to evaluate differences between prone and supine 
imaging. To study a possible bias due to time differences be-
tween both acquisitions, we calculated the Spearman’s correla-
tion coefficient (ρ) of the relative change of SUVmax (∆SUVmax), 
SUVmean (ΔSUVmean), TLG (ΔTLG), TBR (ΔTBR) and the time differ-
ence between the two acquisitions (∆t). Results: In 3 out of 20 
patients, we found more lesions on prone PET images. In two 
of these patients, three additional breast lesions were found. In 
the other patient, an additional axillary lesion was found. Fur-
thermore, 59 FDG-avid lesions were found on both types of 
images. Average SUVmax, SUVmean, TLG and TBR were significantly 
higher on the prone images with increases of 11% (p=0.031), 
10% (p=0.006), 24% (p<0.001) and 16% (p=0.001), respective-
ly. SUVmax and SUVmean increased in 66% and 73% of the lesions 
respectively; TLG and TBR both increased in 71% of all lesions. 
The correlation coefficients between ∆t and ∆SUVmax, ∆SUVmean, 
∆TLG and ∆TBR were -0.017, 0.027, -0.19 and -0.025 respective-
ly. None of these correlation coefficients deviated significantly 
from zero (p≥0.15). Conclusion: This pilot study shows that 
prone FDG-PET imaging can improve lesion visibility in breast 
cancer patients compared to supine imaging. Moreover, more 
breast lesions and axillary metastases might be detected with 
prone imaging. This may improve diagnostic performance and 
influence decision-making regarding treatment plans.

EP-0424
The value of SPECT/CT for evaluating solitary spine lesion 
discovered by the planar bone scintigraphy in patients 
with breast cancer
P. Krzhivitsky, S. Kanaev, S. Novikov, N. Popova, M. Bisayrin; Petrov 
research ins.of oncology, Saint-Petersburg, RUSSIAN FEDERATION.

Purpose: The purpose of this study was to investigate the role 
of SPECT-CT in evaluating solitary spine lesion discovered by 
the whole-body planar bone scintigraphy (BS). Materials and 
Methods: We prospectively studied 452 patients (mean age 65 
years) with breast cancer. All of them consecutively underwent 
99mTc-methylene diphosphonate (MDP) whole-body planar scin-
tigraphy and 2-bed SPECT-CT. Patients with solitary focal uptake 
radiotracer in the spine on BS were selected. All lesions were an-
alyzed with the SPECT/CT. Results: Our study found that 26 pa-
tients (6%) had solitary bone lesions on BS data. SPECT-CT cor-
rectly excluded bone metastases in 15 (58%) and confirmed in 
8 (31%) of these patients. Three patients (12%) retained unclear 
bone changes on SPECT-CT andrequire the follow-up. Conclu-
sion: SPECT-CT can help verify most (89%) of solitary lesions 
revealed with a routine whole-body planar bone scintigraphy.

EP-0425
Is Dual-Energy Computed Tomography-Based iodine 
Content Correlate with Metabolic Parameters of 18F FDG 
PET/CT in Breast Cancer Patients?
O. Kupik1, Y. Metin2, S. Asa3, S. Balcı4, G. Eren5, N. O. Metin2; 1Nuclear 
Medicine R.T.E University Medical School, Rize, TURKEY, 2Radiology, 
R.T.E University Medical School, Rize, TURKEY, 3Nuclear Medicine, 
Istanbul Universty, Cerrahpaşa Medical School, Istanbul, TURKEY, 
4Radiology, Hacettepe Universty Medical School, Ankara, TURKEY, 
5Radiation Oncology, R.T.E University Medical School, Rize, TURKEY.

Purpose: The aim of this study is to investigate the correlation 
between metabolic parameters of FDG PET/CT and Dual-Ener-
gy Computed Tomography (DECT)-based iodine content (IC) in 
breast cancer patients. Material and Method: Forty-five newly 
diagnosed breast cancer patients (37 IDC, 6 IDC, 1 mixed, 1 mu-
cinous carcinoma, mean age, 48.42 +/- 10.63) were evaluated 
retrospectively. FDG PET/CT parameters (SUVmax, SUVmean, 
SULpeak) and DECT-based mean iodine content (ICmean) [mg/
dL] were measured. We also evaluated the correlation between 
normalized IC, (NIC), [Lesion ICmean/Aorta ICmean] and nor-
malized SUV (NSUV) [LesionSUV /Aorta SUVmean] values. The 
mean study interval between FDG PET/CT and DECT was < 22 
days. Statistical analyses were performed using SPSS 19. Pear-
son correlation was used to analyze between DECT and FDG 
PET/CT values. Results: There is no correlation between ICmean 
and SUVmax (r=0.092, p=0.547), SUVmean (r=0.0790 p=0.607), 
SULpeak (r=0.087, p=0.569). Also we did not find any correlation 
when we compared normalized values [Between NICmean and 
NSUVmax (r= -0.214, p=0.158), NSULpeak (r= -0.123, p=0.427), 
NSUVmean (r= -0.204, p=0.178)]. Discussion: We could not find 
correlation between DECT and FDG PET/CT parameters. DECT is 
associated with tumor perfusion, while FDG PET/CT shows glu-
cose metabolism. Tumor perfusion and glucose metabolism are 
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different physiologic processes. Metabolism of the tumor is not 
always associated with perfusion. The clinical contributions of 
these two imaging modalities are different.

EP-0426
The role of a dedicated breast PET (MAMMI PET) in 
patients treated with neoadjuvant chemotherapy for 
locally advanced breast cancers: better than other 
parameters or not
L. Pan, C. Wang, J. Zhang, Y. Zhang; Fudan University Shanghai 
Cancer Center, Shanghai, CHINA.

Purpose: The histological response to neoadjuvant chemother-
apy (NACT) is an important prognostic factor for patients with 
locally advanced breast cancers (LABC). The aim of this study is 
to compare the role of a dedicated breast PET (MAMMI PET), 
MRI, and serum values of CA153 to assess response to preoper-
ative NACT in patients with LABC. Subjects & Methods: Four-
teen patients with LABC were retrospectively evaluated. Most 
of them received up to 6 cycles of preoperative NACT followed 
by curative surgical resection of the primary tumor. Response to 
treatment was assessed using MAMMI PET(EORTC guidelines), 
MRI( RECIST criteria) and CA 153, performed at least baseline, 
after 2-4 cycles and pre-operatively. Final histopathology follow-
ing surgery after six cycles of NACT served as reference. Results: 
The size of the primary tumor ranged from 0.57cm to 4.9cm, the 
maximum value of the standardized uptake value of FDG(SU-
Vmax) ranged from 9.35 to 98.4 (mean,25.68) and the T/B ratio 
(tumor/background) ranged from 3.2 to 12.64(mean,8.46).Post-
NACT MAMMI PET examinations showed complete metabolic 
response in 2(14.3%) patients, partial metabolic response in 10 
patients (71.4%), stable metabolic disease in 1 (7.1%) patient. In 
contrast, only 4 patients achieved a RECIST response on post-
NACT MRI, while 9 patients had stable disease. In addition, the 
serum values of CA153 of these patients were also detected. 
10/14 patients had elevated serum CA153. After NACT, 2 pa-
tients’ CA153 decreased sharply (>50%) and 8 patients’ CA153 
decreased slightly (<50%). Of note, one patient went early re-
section due to clinical progression after an initial response to 
2 cycles of NACT, which was confirmed by MAMMI PET but no 
on MRI or CA153. Conclusion: In this small series, MAMMI PET 
is more reliable than other parameters in evaluating response to 
NACT in LABC patients, changed management in one patient. 
These results warrant prospective validation in larger cohort of 
patients.

EP-0427
Online access to diagnostic reports seen in the perspective 
from breast cancer patients
C. Baun1, O. Gerke1, M. Vogsen2, P. F. Høilund-Carlsen1, M. G. 
Hildebrandt1; 1Department of Nuclear Medicine, Odense University 
Hospital, Odense, DENMARK, 2Department of Oncology, Odense 
University Hospital, Odense, DENMARK.

Introduction: The Danish eHealth portal Sundhed.dk has pro-
vided quick and easy access to health care data for patients over 
the past years. Hence, patients can access results of own diag-

nostic tests online prior to a scheduled clinical visit. The diagnos-
tic report may be difficult for the patient to understand and give 
rise to misinterpretations, which may again cause unnecessary 
frustration and anxiety. Aim: This study sought to investigate 
the use of online access to diagnostic reports on Sundhed.dk 
and aimed to identify main attitudes towards it including poten-
tial barriers and facilitators. Design and method: A prospective 
mixed-methods study was conducted at our institution during 
2018. The study comprised 46 women with metastatic breast 
cancer who were regularly imaged with FDG-PET/CT or CT. All 
patients received an online questionnaire regarding use and 
attitudes towards online access of diagnostic reports. Further-
more, semi-structured interviews were made with four women 
regarding their more profound personal experience. Descriptive 
statistics were performed for survey data, and qualitative data 
were transcribed and analyzed using thematic coding. Results: 
A total of 38 (83%) women completed the survey; 23 (61%) were 
aware of the opportunity of accessing reports online, while 15 
of those (40%) actually used the online access. We found no dif-
ference in age between women who used online access (n=23, 
mean 68 years, range 42-84) and women who did not (n=15, 
mean 69 years, range 48-80) (p=0.09). Reasons for not using 
online access were: a) anxiety of reading the diagnostic report 
without help of a health care professional and b) fear of mis-
interpretation of results due to the medical terminology used 
in reports. The main reason for using online access was a wish 
of increased insight in diagnosis and treatment in order to in-
crease self-efficacy and empowerment. The interviews revealed 
that women using online access took an active and critical pa-
tient role and used it to maintain overview of the stage of their 
disease. Nevertheless, some patients experienced difficulties in 
understanding the consequences of diagnostic reports for their 
future treatment. Conclusion: Most breast cancer patients had 
a positive attitude regarding electronic access to diagnostic re-
ports, and women using this opportunity experienced a greater 
participatory role in their disease and its management. Some 
patients also experienced dilemma and increased distress giv-
en this opportunity. This study suggests that direct access to 
electronic diagnostic reports should be considered along with 
a health care support function to ensure optimal patient care.

EP-35 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> 
Oncology study -> Organ-based oncology -> 
Colorectal, malignant

EP-0428
Diagnostic performance of PET/MR in identifying high-risk 
primary rectal cancer patients
M. Queiroz1, F. G. Barbosa2, C. Ortega1, F. Ferreira1, M. Moraes1, R. 
Blasbalg1, G. G. Cerri1, C. Buchpiguel1; 1University of Sao Paulo, Sao 
Paulo, BRAZIL, 2Hospital Sirio-Libanes, Sao Paulo, BRAZIL.

Purpose/Introduction: To assess the diagnostic performance 
of PET and MR parameters to identify high-risk rectal cancer 
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patients. Subject & Methods: Fifty-three patients with biop-
sy proven rectal adenocarcinoma were submitted to whole-
body PET/MR for primary staging. One reader analyzed the MR 
(blinded to PET findings) regarding T stage, mesorectal fascia 
involvement, extramural vascular invasion, and presence of lo-
coregiona nodal disease. Another reader (also blinded to the 
high-resolution part of pelvic MR) measured the semiquantita-
tive PET parameters using a dedicated software (PETVCAR, GE 
Healthcare) and assessed the M stage. Standard of reference 
was biopsy when feasible or imaging follow-up. Mann-Whitney 
test was performed to compare PET parameters between high 
and low-risk patients. ROC analysis was also used to define the 
diagnostic perfomance of PET parameters in identifying the tu-
mor risk. Results: PET-volumetric parameters, namely TLG and 
MTV, performed better than SUVmax and mean to distinguish 
low and high-risk patients. MTV (48.9 vs. 18.4, p = 0.006) and 
TLG (629.4 vs. 190.4, p = 0.008), but not SUVmax (23.4 vs. 19.2, p 
= 0.306) or SUVmean (11.7 vs. 9.9, p = 0.285) were significantly 
higher in high-risk patients. Patients with advanced T stage, pos-
itive regional node and metastatic disease also presented sig-
nificantly higher MTV and TLG values. No difference was found 
in any PET parameters in patients according to the involvement 
of mesorectal fascia and presence of EMVI. The AUC to distin-
guish low and high-risk patients was 77.9% (p = 0.006) for MTV 
and 77.0% (p = 0.008) for TLG and the best cut-off value (sensi-
tivity of 83.7% and specificity of 70%) of MTV and TLG to detect 
high-risk patients was 16.1 and 172.8, respectively. Discussion/
Conclusion: In addition to MR adverse risk factors, the volumet-
ric-based PET parameters (MTV and TLG) allow the identification 
of high-risk patients, which could tailor therapy management. 
Thus, PET/MR provides morphologic and metabolic parameters 
to identify high-risk rectal cancer patients that need more de-
tailed staging in a whole-body setting. The volumetric-based 
PET parameters (MTV and/or TLG) might be included in clinical 
reports instead of SUVmax.

EP-0429
Usefulness of pre-treatment 18-F FDG PET/CT for tumor 
relapse in rectal cancer achieving pathological complete 
remission after neoadjuvant chemoradiation therapy and 
curative resection
J. Wang, D. Kim, S. Kim, H. CHO, S. LEE, W. Kang, M. Yun, A. Cho; 
Yonsei University Health System, Seoul, KOREA, REPUBLIC OF.

Purpose: This study aimed to investigate metabolic parame-
ters in pretreatment 18-F FDG PET/CT scans for the prediction 
of tumor relapse after pathologic complete remission achieved 
in locally advanced rectal cancer(LARC) patients, who have 
undergone neoadjuvant concurrent chemoradiation thera-
py(NCRT) and complete resection. Material and Methods: 
We retrospectively analyzed 44 patients, between December, 
2008 and August 2017 who underwent pretreatment 18-F FDG 
PET/CT, NCRT, curative resection and achieved pathologically 
complete remission. Patients were observed for post-operative 
tumor recurrence. The standardized uptake value (SUV, mean, 
and maximum), total lesion glycolysis(TLG) of rectal cancer le-
sions were calculated. TLG of primary rectal region (T-TLG) and 

lymph nodes (N-TLG) were separately evaluated and combined 
TLG (total-TLG). Statistical analysis was performed on these PET 
parameters and clinical parameters for prediction of recurrence. 
Results: LARC recurrence was seen in 6 patients (3.1 to 114.5 
months). Of the clinical, pathologic, and PET parameters, CEA, 
T-TLG, total TLG was significantly correlated with LARC recur-
rence in univariate analysis and N-TLG was borderline significant 
(p = 0.049, 0.048, 0.043 respectively). However, multivariate anal-
ysis revealed that CEA, N-TLG and total TLG significantly predict-
ed tumor recurrence (p = 0.072, 0.014, 0.047, respectively). Uni-
variate Cox regression analysis showed that N-TLG and T-stage 
can predict LARC recurrence, but multivariate Cox analysis 
showed that only N-TLG was significantly associated with LARC 
recurrence (OR = 1.060, p = 0.029). Conclusion: Large lymph 
node metabolic burden (N-TLG) was associated shorter RFS in 
LARC recurrence after complete remission

EP-0430
Roll Of PET/MRI In Assessing The Response To 
Neoadjuvant Chemoradiation Therapy In Patients with 
Locally Advanced Rectal Cancer
R. De Teresa Herrera1, M. Bourio2, V. Perez Dueñas1, L. García 
Cañamaque1; 1Hospital Universitario Puerta Del Sur, Grupo HM, 
Mostoles, Madrid, SPAIN, 2Hospital Universitario Clínico San Carlos, 
Madrid, SPAIN.

Aim: To assess the value of simultaneous PET-MRI with 18F-FDG 
in predicting the pathologic response in patients with local-
ly advanced rectal cancer (LARC) treated with preoperative 
chemoradiation therapy (CRT). Materials & Methods: We per-
formed a retrospective analysis from july 2015 to august 2017 of 
all the patients with LARC who underwent a PET/MRI study. Of 
35 patients, we analized the metabolic and morphologic chang-
es of the tumor in 25 patients with LARC (mean age 62,8 years, 
range 33-78y) treated with CRT. They all had a 18F-FDG PET/MRI 
study before and after the neoadjuvant therapy, consisting of 
a whole body (WB) and pelvis adquisition PET/MRI and a dedi-
cated high-resolution rectal MRI with diffusion-weighted image 
(DWI). We calculated the SUVmax value and the apparent diffu-
sion coefficient (ADC) value on DWI in both studies. The patho-
logic response by imaging was compared with histopatholog-
ical examinations after surgery and then classified as complete 
response (CR) when there was no evidence of tumor or partial 
response (PR) otherwise. Patients without histopathological 
confirmation were excluded. Results: PET/MRI was interpreted 
as CR in 7/25 (28%) and as PR in 18/25 (72%). Patients with PET/
MRI CR had a mean SUVmax pelvis value of 2,6 (0-4,3) a mean 
SUVmax WB of 2,7 (0-6,9) and a mean ADC value on DWI of 0,62 
(0,52-0,76). Patients with PET/MRI PR had a mean SUVmax pelvis 
value of 7,0 (3,3-12,4), a mean SUVmax WB of 7,6 (2,6-13,9) and 
a mean ADC value of 0,51 (0,43-0,63). 5/7 patients with CR by 
PET/MRI had histopathological complete response. 10/18 pa-
tients with PR where confirmed by histological results, 6/18 had 
a histopathological CR and 2/18 were not undergoing surgery 
(wait and see approach). Our study reflects that in 60% of cas-
es (15/25) both PET/MRI findings and histopathological results 
were consistent, with higher values of SUVmax and lower ADC 
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values in those patients with PR. Conclusion: Simultaneous 
PET/MRI can provide metabolic, morphologic and functional in-
formation of tumors after neoadyuvant chemoradiation thera-
py in patients with locally advanced rectal cancer. In combining 
this information, more accurate assessment of residual tumors 
after CRT may be possible, althought for accurate evaluation of 
the clinical role of PET/MRI in rectal cancer restaging after CRT, 
further studies with a larger population are warranted.

EP-0431
PET Pronostic Biomarkers Exploratory Analyses About 
Initial FDG-PET In Patients With Anal Carcinoma
A. Testard1, M. Le Thiec2, L. Ferrer3,4, C. Guillerminet5, O. Morel1, 
F. Kraeber-Bodéré2,4, C. Rousseau2,4; 1ICO Cancer Center, Nuclear 
Medicine Unit, Angers, FRANCE, 2ICO Cancer Center, Nuclear 
Medicine Unit, Saint Herblain, FRANCE, 3ICO Cancer Center, Physic 
Unit, Saint Herblain, FRANCE, 4CRCINA, University of Nantes, 
INSERM UMR1232, CNRS-ERL6001, Nantes, FRANCE, 5ICO Cancer 
Center, Physic Unit, Angers, FRANCE.

Introduction: In anal squamous cell carcinoma (SCC), pre-treat-
ment prognostic factors able to identify more accurately pa-
tients with high risk of recurrence who may benefit from opti-
mized treatment are lacking. There are increasing evidences that 
FDG PET examinations are useful in anal SCC management. Our 
objective was to explore, by two different analyses, the value of 
pre-treatment quantitative imaging to predict progression-free 
survival (PFS) in anal SCC patients. Subjects & Methods: We 
conducted a retrospective study on FDG PET examinations for 
81 consecutive anal SCC patients at initial staging. Along with 
clinical variables (age, sex, T-stage, N-stage, HIV and human 
papilloma virus infections) collection, tumor and lymph nodes 
(LN) FDG metrics (SUVmax, TLG, MTV) were measured using 7 
3D-thresholding methods on PET images: 3 with fixed SUVmax 
threshold (T35%, T41% and T50%) and 4 adaptative methods 
[M11, M22, M33, M44]. Each semi-quantitative PET variable is as-
sociated with 26 events free survival as a residual disease, lo-
cal recurrence, distant metastasis or deaths at 0.10 threshold in 
univariate analysis. A multivariate analysis was conducted with 
an AIC criterion based Cox model. Evidence ratio (ER) was cal-
culated for each model when PET variable remained significant 
after adjustment. Due to a small sized cohort with few events 
compared to the information to be processed, 2 analyses were 
conducted according to 4 quartiles and median FDG quanti-
tative parameters respectively. Results: Six (7.5%), 18 (22.2%), 
39 (48.1%) and 18 (22.2%) patients had respectively disease of 
stage I to IV. Median follow up was 3.3y (2.5-5y). As clinical data, 
male sex was the uniquely prognostic biomarker (HR: 3.32; CI: 
1.38-8.02; p=0.007) of progression free survival (PFS) on univar-
iate analysis. Out of the 57 tumor image intensity features, only 
27 were predictive of PFS (0.0032<p<0.0395). The four-quartile 
multivariate analysis ordered total MTVtumor+LN, TLGLN, MTVtumor 
with higher ER (1.0 to 4.8) for T35%, T41%, M2 and M4 methods 
whereas median multivariate analysis exhibited higher ER (1.0 to 
5.2) for T35%, T41% and M1 MTVtumor respectively. Conclusion: 
Whatever how quantitative FDG PET data analysis was conduct-
ed (quartile or median) “TLGLN, total MTV or MTVtumor” seemed to 

be the best pronostic variables to assess PFS in this anal SCC 
population. An external cohort is warranted to ascertain these 
results in terms of defined variables and divisions. 1. Vauclin et 
al. doi:10.1088/0031-9155/54/22/010. 2. Black et al. Int J Radiat 
Oncol Biol Phys,2004. 3. Nestlé et al. EJNMMI,2007. 4. Tylski et al. 
doi:10.2967/jnumed.109.066241.

EP-0432
Relationships Between Hypoxia Induced Factor-1 α and 
18F-FDG PET/CT Parameters in Colorectal Cancer
Z. Hasbek1, S. A. Erturk1, H. Ozer1, E. Erdis1, B. Yucel1, E. Ciftci2, A. 
Cakmakcilar1; 1Cumhuriyet University, School of Medicine, Sivas, 
TURKEY, 2Sakarya University, School of Medicine, Sakarya, TURKEY.

Aim: The hypoxia-inducible factor 1 (HIF-1) has an critical role 
in oxygen homeostasis and it is transcriptional activator of an-
giogenesis, erythropoiesis, iron and glucose metabolism. Glu-
cose metabolism rate is increased in some tumors via HIF-1 α. 
In this preliminary study our aim is to evaluate the relationship 
among hypoxia in colorectal cancer, PET parameters, necrotic 
tissue size and pathologic prognostic factors via using HIF-1α. 
Materials and Methods: In our study there were 63 patients 
(22F, 41M) who were diagnosed with colorectal cancer via colo-
noscopic biopsy. All patients staged with preoperative PET/CT 
and operated subsequently. All operation specimens evaluated 
pathologically and diagnosis confirmed. In immunohistochem-
ical evaluation scoring was done according to nuclear HIF-1α 
expression, staining density and intensity. Metabolic tumor vol-
ume (MTV) was calculated via PET images and tumor volume 
was calculated via CT images. Percentage of tumor necrosis 
calculated by difference between tumor volume and MTV. To-
tal lesion glycolysis (TLG) was calculated by multiplying MTV by 
SUVmean. Results: Tumors were located rectum in 24 patients 
(38.1%) and colon in 39 patients (61.9%). There was moderately 
meaningful positive correlation between tumor SUVmax and 
percentage of tumor necrosis when considering all patients 
(r=0.443). There were no statistically significant difference be-
tween HIF-1α expression levels and tumor SUVmax, TLG, MTV 
and percentage of tumor necrosis (p>0.05). There were no sta-
tistically significant difference between HIF-1α expression levels 
and tumor stage, lymphovascular invasion, perineural invasion 
and extracapsular/capsular lymph node involvement (p>0.05). 
Significant nuclear immunohistochemical staining was not seen 
in tumor cells which adjacent to necrosis area. On the other 
hand strong nuclear immunohistochemical staining was seen 
in tumor cells which adjacent to invasive border, inflamatory 
cells and fibroblasts. Conclusion: Existence of positive correla-
tion between tumor SUVmax and percentage of tumor necro-
sis shows that there is hypoxic cells in cancer tissue which has 
high FDG uptake. But relationship between existence of HIF-1α 
and enhanced glucose metabolism and pathologic prognostic 
factors of tumor was not showed. No significant nuclear immu-
nohistochemical staining adjacent to necrosis area and strong 
nuclear immunohistochemical staining in tumor cells which ad-
jacent to invasive border, inflamatory cells and fibroblasts make 
think us that HIF-1α can play a role in invasion area at tumor 
microenvironment.
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EP-0433
Clinical workflow of PET/MR for primary staging of rectal 
cancer
M. Queiroz1, F. G. Barbosa2, C. Ortega1, F. Ferreira1, M. Moraes1, G. G. 
Cerri1, C. Buchpiguel1; 1University of Sao Paulo, Sao Paulo, BRAZIL, 
2Hospital Sirio-Libanes, Sao Paulo, BRAZIL.

Purpose/Introduction: Analyze the clinical workflow of a PET/
MR for rectal cancer staging, regarding MR imaging protocol, 
total scan time, prevalence and distribution of metastasis. Sub-
jects & Methods: Fifty-five patients with rectal adenocarcinoma 
were submitted to whole-body PET/MR for primary staging. MR 
sequences and total scan time were recorded. One reader ana-
lyzed the MR (blinded to PET findings) for locoregional staging. 
Another reader (blinded to the high-resolution MR of the pelvis) 
analyzed the PET/MR according to T, N and M staging. A third 
blinded reader analyzed only the liver MRI. Standard of reference 
was biopsy when feasible or imaging follow-up. Results: PET/MR 
workflow consisted of a dedicated pelvic MR, including high-res-
olution T2w and DWI, followed by whole-body PET/MR from 
head to mid thigh, ending with a T2w and DWI of the liver. Any 
dedicated MR sequence was used for the thorax. The mean total 
acquisition time of PET/MR was 64 minutes, ranging from 53 to 
90 minutes. The PET acquisition time was on average 17 min-
utes, ranging from 12 to 25 minutes and the only-MR time was 
52 minutes on average, including the dedicated pelvic and the 
liver sequences. One patient has not completed the exam due 
to claustrophoby and one patient was recalled due to low im-
aging quality (movement artifacts). For primary lesion detection, 
PET and DWI were positive in 54 out of 55 patients (one patient 
was negative even at MR). Metastatic disease was observed by 
PET/MR in 21 (38.2%) patients, mainly in the liver (12/21, 57.1%) 
non-regional lymph node (10/21, 47.6%), lungs (7/21, 33.3%) 
and peritoneum (1/21, 4.8%). Liver DWI detected 64 lesions in 
12 patients and PET detected 62 lesions in the same 12 patients. 
Any brain metastasis was found. Discussion/Conclusion: PET/
MR for rectal cancer staging is feasible, with a tolerable scan time 
and showing a high incidence of synchronic metastasis. DWI of 
the liver and of the rectum could be omitted in a staging/detec-
tion setting. PET coverage could start from skull base instead of 
vertex. Optimization of MR protocol would decrease scan time 
and allow the inclusion of other MR sequences.

EP-0434
Role Of 18 F FDG PET/CT In The Evaluation Of Distant 
Metastases In Anal Carcinoma Patients
C. Bentancourt, A. Banchero, O. Alonso, H. Engler; Uruguayan 
Centre of Molecular Imaging, Montevideo, URUGUAY.

Background: Anal squamous cell carcinoma is a rare cancer. 
However, its incidence is increasing mostly in patients with HIV 
and HPV infection. At initial staging, regional MRI or endo-anal 
ultrasound should be included, as well as TC for detection of 
distant metastasis. However, all these techniques fail to differ-
entiate local recurrence from post-treatment inflammatory 
changes. Although with relatively small samples, there is some 
evidence supporting the clinical impact of 18F-FDG scanning in 

these patients. Objective: It is well known that the diagnoses 
of distant metastases is clinically relevant. Thus, the aim of our 
study was to investigate the value of 18F-FDG PET/CT for the as-
sessment of systemic disease in patients with anal carcinoma. 
Material and Method: We retrospectively analyzed 35 patients 
who underwent PET/CT scans at our center from April 2011 to 
March 2018. 86 % of patients were women (n = 30). Mean age 
was 58.9 ± 9.6 yr. Scans were performed 60 minutes after the 
injection of 4.07 MBq/Kg 18F-FDG. The study was performed for 
initial staging in 17% (n=6) and for restaging in 83% (n=29). Re-
sults: Overall, PET/CT shows a detection rate of 80%. When per-
formed as initial staging, PET/CT detected local lesions in 100% 
and regional/distant metastasis in 50% (mostly iliac and inguinal 
lymph nodes). In restaging, PET/CT was able to diagnose local 
recurrence in 58.6% and regional/distant lesions in 55.2% (iliac 
and inguinal lymph nodes in 11 patients, lung lesions in 4 and 
liver lesions in 3), with an overall detection rate of 75.8%, allow-
ing a better treatment management. Conclusion: 18F-FDG PET/
CT is a useful technique for the detection of systemic disease 
in patients with anal carcinoma with impact in treatment man-
agement.

EP-0435
PET/MR characterization of mucinous versus nonmucinous 
components of rectal adenocarcinoma: a comparison of 
tumor metabolism and cellularity
M. Queiroz1, F. G. Barbosa2, A. Naves1, P. Dreyer1, J. G. Marin1, C. 
Ortega1, G. G. Cerri1, C. Buchpiguel1; 1University of Sao Paulo, Sao 
Paulo, BRAZIL, 2Hospital Sirio-Libanes, Sao Paulo, BRAZIL.

Purpose/Introduction: To analyze the relation of mucinous 
component of rectal adenocarcinoma to FDG avidity and diffu-
sion restriction. Subjects & Methods: Ninety-four patients with 
biopsy proven rectal adenocarcinoma were submitted to whole-
body PET/MR for primary staging. One reader analyzed the MR 
(blinded to PET findings) regarding locoregional staging, includ-
ing the presence of mucinous component. Another reader (also 
blinded to the high-resolution part of pelvic MR) analyzed the 
PET/MR according to T, N and M staging. Two different readers 
drawn in consensus the volume of interest (VOI) larger than 0.5 
cm³ of the mucinous component (MC) and the non-mucinous 
component (NMC) of the primary tumor on high-resolution 
T2w sequence and propagated the VOI to PET, DWI and ADC. 
SUVmax, SUVmean, TLG, MTV, ADCmax, ADCmean and ADCmin 
values were recorded and compared using Mann-Whitney test. 
Results: Seventeen patients (18.1%) presented MC on MRI. The 
SUVmax and SUVmean of the NMC were significantly higher 
than of the MC (16.7 vs. 7.4, p = 0.002 and 13.4 vs. 5.4, p = 0.001). 
Any of the ADC values was significantly different between MC 
and NMC groups.. Among the 17 patients with MC, 16 (94.1%) 
were at least mrT3b, 15 (88.2%) presented positive extramural 
vascular invasion, 14 (82.4%) had involvement of mesorectal 
fascia, 13 (76.5%) were N-positive and 8 (47.1%) presented dis-
tant metastasis, reinforcing the correlation of MC and tumor 
risk. Discussion/Conclusion: The MC identified on PET/MR 
presents lower glycolytic metabolism than the NMC and is asso-
ciated with high tumor risk. Tumor cellularity was not different 
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between MC and NMC. Imaging readers should be aware of this 
pattern, recognizing that both primary and metastatic disease 
of mucinous tumors present low FDG avidity.

EP-0436
Comparison of F-18 FDG PET/CT and DWI-MRI in early 
assessment of neoadjuvant radiochemotherapy response 
in locally advanced rectal cancer patients
L. Uslu-Beşli1,2, Ö. Mermut3, H. Yardımcı4, C. Gündoğan2, R. Gürsu5, 
T. Çermik2; 1Istanbul University Cerrahpasa Medical Faculty 
Department of Nuclear Medicine, Istanbul, TURKEY, 2University of 
Health Sciences Istanbul Training and Research Hospital, Nuclear 
Medicine Clinic, Istanbul, TURKEY, 3University of Health Sciences 
Istanbul Training and Research Hospital, Radiation Oncology 
Clinic, Istanbul, TURKEY, 4University of Health Sciences Istanbul 
Training and Research Hospital, Radiology Clinic, Istanbul, TURKEY, 
5University of Health Sciences Istanbul Training and Research 
Hospital, Medical Oncology Clinic, Istanbul, TURKEY.

Aim: The aim of our study is to evaluate if different metabolic 
parameters obtained by FDG PET/CT and DWI-MRI can aid in 
predicting neoadjuvant radiochemotherapy (RCT) response in 
locally advanced rectal cancer patients (LARC). Material and 
Methods: Patients diagnosed for LARC were included in this 
single-center prospective study. Patients have received neoad-
juvant radiotherapy (50,4 Gy) and chemotherapy (Capecitabine 
and oxaliplatin based) followed by surgical resection. Patients 
had F-18 FDG PET/CT and MRI including diffusion weighted 
imaging (DWI-MRI) at initial staging, interim (2 weeks after on-
set of RCT) and after completion of RCT (post-Tx). SUV param-
eters (SUVmax, SUVmean, SUVpeak, SULpeak), MTV and TLG 
were recorded for PET images. Also, ADC values (b=400 and 
b=800) were measured for DWI-MRI. Finally, tumor regression 
grade (TRG) were obtained from postoperative histopathology 
results and included in the analysis. Spearman correlation anal-
ysis, Mann-Whitney U test and ROC analysis were performed for 
statistical analysis. Results: Total 20 patients were included in 
this study. Compared to initial PET scan, decrease in SUVmax, 
SUVmean, SUVpeak and SULpeak in interim PET were correlated 
with the same parameters in post-Tx PET scan (SUVmax: p=0.017, 
r=0.556; SUVmean: p=0.04, r=0.494; SUVpeak: p=0.008, r=0.604; 
SULpeak: p=0.027, r=0.519). No correlation was found for MTV 
and TLG, as well as for ADC values (p>0.05). Only 3 patients had 
TRG of 0 or 1 and scored as responders. Total 2 patients were 
followed without operation and was under complete remis-
sion for 6 months after completion of RCT and also scored as 
responders. On interim PET, no significant difference was found 
among change in SUV parameters between responders and 
non-responders. Total 15 patients had available ADC values 
and change in interim ADCmin value (b=800) was significantly 
different in the responder group compared to non-respond-
ers (p=0.026). ROC analysis revealed that a threshold value for 
change in ADCmin of >41.6% can identify responders with a 
sensitivity of 75% and specificity of 90.9%. Conclusions: FDG 
PET failed to detect therapy response during CRT in our cohort. 
However, DWI-MRI was found to be more promising in interim 
detection of CRT response.

EP-36 e-Poster Area
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EP-0437
The Value of Somatostatin Receptor Scintigraphy (SRS) in 
Patients with NETG1/G2 Neuroendocrine Neoplasms of 
the Small Intestine (SI-NENs)
S. J. Konsek1, A. D. Kolasinska-Cwikla2, A. Lewczuk3, M. Kidd4, J. 
R. Buscombe5, L. Bodei6, A. Cichocki2, K. Roszkowska-Purska2, J. B. 
Cwikla1, I. M. Modlin7; 1School of Medicine, University of Warmia 
and Mazury, Olsztyn, POLAND, 2MSC Memorial Cancer Centre and 
Institute - Maria Sklodowska-Curie, Warsaw, POLAND, 3Medical 
University of Gdansk, Gdansk, POLAND, 4Wren Laboratories, 
Branford, CT, UNITED STATES OF AMERICA, 5Nuclear Medicine, 
Cambridge University Hospitals, Cambridge, UNITED KINGDOM, 
6Memorial Sloan Kettering Cancer Center, New York, NY, UNITED 
STATES OF AMERICA, 7Yale University School of Medicine, New 
Haven, CT, UNITED STATES OF AMERICA.

Background: The aim of this retrospective study was to re-
view the of value of Somatostatin Receptor Scintigraphy (SRS) 
in initial detection of neuroendocrine neoplasms of the small 
intestine (SI-NENs), evaluation of tumour extent and as imag-
ing follow-up after radical surgery in patients with confirmed 
well (NETG1) or moderate (NETG2) differentiated SI-NEN. Sub-
jects and Methods: A total of 180 patients with confirmed SI-
NEN were included. The SRS was performed to evaluation of 
primary SI-NEN, also to assess clinical stage of disease, based 
on current World Health Organization (WHO) classification and 
during clinical follow-up. Overall 534 examinations were per-
formed using 99mTc HYNICTOC (Tektrotyd®; Polatom, PL). Images 
were acquired between 1 - 3 h after i.v. injection of radiotrac-
er. The acquisition of head, neck, chest, abdomen and pelvis 
were performed using a whole-body (WB) SPECT/CT approach. 
WB-SPECT data was acquired in 60 projections using 128x128 
matrix, 360° rotation, 25 s per projection, with no zoom. Re-
construction algorithms were based on the commercially 
available iterative reconstruction algorithm Evolution - OSEM 
(with resolution recovery), including 10 subsets and 4 itera-
tions with standard Gaussian filter on a Xeleris workstation (GE 
Healthcare, USA). Results: There were 111 subjects with NETG1 
(62%) and 69 subjects with NETG2 (38%). In 26 patients (14%) 
SRS was used to assessed initial diagnosis, overall 48 (9%) SRS 
were performed. Results were as follow: true positive (TP)=42 
(87.5%), true negative (TN)=6 (12.5%), no false negative (FN) 
or false positive (FP) results of SRS (sensitivity and specificity of 
SRS per patient was 100%). In 145 subjects (81%) SRS was used 
in evaluation of clinical stage, overall 466 (87%) examinations 
were carried out. There were TP=389 (83%), TN=73 (16%), FN=2 
(<1%) and FP=2 (<1%) results. The sensitivity and specificity per 
patient was as follows: 98% and 95%. The sensitivity and spec-
ificity per study: 99% and 97%. In 9 patients (5%) SRS was used 
as imaging follow-up after radical surgery, there were overall 20 
examinations (4%). There were 4 (20%) TN and 16 (80%) TP re-
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sults. In total, which consists of initial diagnosis/staging and fol-
low-up, the sensitivity was 99% and specificity 96% per patient 
and per study sensitivity was 99.5% and specificity was 98%. 
Conclusion: SRS using 99mTc HYNICTOC is an excellent imaging 
modality in detection of primary NETG1/G2 SI-NEN. It also has 
highly significant value as an examination tool to assess clini-
cal stage of disease and as an imaging follow-up after radical 
treatment.

EP-0438
Is 68Ga-DOTANOC PET/CT useful in patients referred for 
suspected NEN?
D. Calabrò1, I. Carletti2, S. Telo1, E. Tabacchi1,2, L. Zanoni1,2, C. Nanni1, 
V. Allegri1, D. Campana3,4, N. Brighi4,5, S. Fanti1,2, V. Ambrosini1,2; 
1Nuclear Medicine, S. Orsola-Malpighi Hospital, Bologna, ITALY, 
2DIMES University of Bologna, Bologna, ITALY, 3Internal Medicine, 
S. Orsola-Malpighi Hospital, Bologna, ITALY, 4DIMEC University of 
Bologna, Bologna, ITALY, 5Oncology, S. Orsola-Malpighi Hospital, 
Bologna, ITALY.

Purpose/Introduction: to retrospectively assess the potential 
role of 68Ga-DOTANOC PET/CT in patients (pts) referred for sus-
pected neuroendocrine neoplasms (NEN). Subjects and Meth-
ods: Data of pts undergoing 68Ga-DOTANOC PET/CT were 
prospectively collected in an electronic archive. Pts referred 
for suspected NEN between September 2017 and March 2018 
were included. Suspicion of NEN was based on: i) equivocal 
morphological imaging (CT, MRI, US), ii) clinical symptoms and 
iii) laboratory data (increased NEN markers, e.g. cromogranin A). 
MEN1 pts underwent PET/CT as part of the routine clinical man-
agement and were therefore separately analyzed. PET/CT was 
performed according to EANM guidelines. Results: Among 282 
pts studied with PET/CT, 63/282 pts (22.3%) were referred for 
suspected NEN (PET/CT resulted positive in 26/63, 36%). Equiv-
ocal conventional imaging findings were observed in 42/63 
(66.6%). PET was positive in 23/42 (54.7%) cases (8 lung, 7 pan-
creas, 3 ileum, 5 NE lesions of unknown primary), negative in 
17/42 (8/17 showed faint FDG positivity: 5 lung, 1 mediastinum, 
1 small bowel and 1 pancreatic tail; 3/17 small bowel findings 
both FDG and DOTANOC negative; under PET detectability 4/17: 
2 lung, 1 parathyroid, 1 liver; suspected lesion at site of biodis-
tribution 2/17: adrenals) and inconclusive in 2/42 (faint uptake 
at pancreas uncinate process and liver). Increased markers or 
clinical symptoms or both were observed in 19 cases and PET/
CT was positive in 2/19 (10%). In particular, PET/CT was negative 
in the 5/63 pts (7,9%) presenting with clinical NE-like symptoms 
only. Among 8/63 (12,7%) pts with increased NE markers, PET/
CT was negative in 6 (4/6 in PPI therapy), positive in 1 and equiv-
ocal in 1. Among the pts presenting with both increased mark-
ers and NE-like symptoms (6/63 pts, 9,5%), PET/CT was positive 
in 1 and negative in 5. Only two MEN1 pts were included and 
PET/CT scan was positive in one case and negative in the oth-
er. Discussion/Conclusion: In pts with suspected NEN without 
pathologic confirmation, 68Ga-DOTANOC PET/CT was positive 
in approximately one third of cases. The lowest positivity rate 
was observed when suspicion was based on the mere detec-
tion of increased markers and/or the presence of NE-like clinical 

symptoms. Equivocal conventional imaging findings were PET 
positive in approximately half the cases.

EP-0439
Pancreatic Head/Uncinate Process Increased Uptake At 
68Ga-DOTANOC PET/CT: Frequency, Changes Over Time 
And Correlation With Diabetes
E. Tabacchi1,2, L. Zanoni1, I. Carletti2, D. Calabrò1,2, S. Telo1,2, D. 
Campana3,4, N. Brighi5, G. Lamberti4,5, R. Casadei6, S. Fanti1,2, V. 
Ambrosini1,2; 1Nuclear Medicine, S. Orsola-Malpighi Hospital, 
Bologna, ITALY, 2DIMES University of Bologna, Bologna, ITALY, 
3Internal Medicine, S. Orsola-Malpighi Hospital, Bologna, ITALY, 
4DIMEC University of Bologna, Bologna, ITALY, 5Oncology, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 6Surgery, S. Orsola-Malpighi 
Hospital, Bologna, ITALY.

Purpose/Introduction: Although mostly physiologic, pancre-
atic head/uncinate process (UP) variable 68Ga-DOTA-peptides 
uptake can represent a pitfall in PET/CT reading, especially 
when focal. Factors contributing to its appearance are not clear 
yet. An increased frequency of UP uptake has been reported in 
patients (pts) affected by diabetes mellitus (DM). Aim: Aim of 
the study is to describe the frequency of 68Ga-DOTANOC UP 
uptake and to evaluate its variations over time and its possible 
correlation with DM. Subjects and Methods: Pts who under-
went 68Ga-DOTANOC PET/CT were included in a prospective 
electronic archive and those studied from September 2017 to 
February 2018 were analyzed. Exclusion criteria were i) CT/MRI 
showing UP lesions; ii) previous surgery at the UP. PET/CT was 
performed following standard EANM procedure. 68Ga-DOTA-
NOC uptake at the UP was classified as diffuse or focal and com-
pared with the pattern observed in previous PET/CT scans (if 
available) to evaluate changes over time. Increased UP uptake 
was also correlated with the presence of DM. Results: Overall, 
172 pts were included [age median: 65ys; age range 20-87ys]. 
UP increased uptake was detected in 77/172 (44.8%) pts: focal 
in 15/77 (19.4%; mean SUVmax=6.8 ± 2.9 [3.3-16.4]), diffuse in 
62/77 (80.6%; mean SUVmax= 6.8 ± 2.7 [2.9-13.0]). Previous 
68Ga-DOTANOC PET/CT scans were available in 75/172 pts 
(43.6%) and were retrospectively reviewed (268 scans; range 
previous PET per pt: 1-20). In most pts the uptake pattern was 
stable over time (54/75 pts, 72%): undetectable in 43/75 pts 
(57.3%), focal in 2/75 (4.7%) and diffuse in 9/75 (12%). In 21/75 
(28%) pts the uptake pattern varied over time: focal/diffuse in 
5/75 (6.7%), focal/absent in 4/75 (5.3%), diffuse/absent in 11/75 
(14.7%), absent/focal/diffuse in 1 (1.3%). DM was document-
ed in 29/172 (16.9%) pts and was not present in 125/138 (in 
18/172 DM data were not available). Among DM pts, only 10/29 
(34.4%) presented UP increased uptake (focal in 3, diffuse in 
7) and it was not more frequent than in non-DM pts (p=0.2). 
UP 68Ga-DOTANOC uptake was evident in 61/215 non-DM 
pts (48.8%; diffuse: 50/61, 82%; focal: 11/61, 18%). Discussion/
Conclusions: Non-malignant UP 68Ga-DOTANOC uptake is a 
frequent finding, slightly higher than previously reported, and 
mostly presenting with a diffuse pattern. Comparing multiple 
PET/CT in the same pt, the uptake was mostly stable, however 
in approximately one third of cases it varied over time. In our 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S470

series, UP uptake frequency was not significantly different be-
tween DM and non-DM pts.

EP-0440
A step towards a multidisciplinary interpretative 
algorithm for indeterminate adrenal lesions: the value of 
visual and semi-quantitative 18F-FDG PET/CT and ceCT 
parameters.
L. Zanoni1, C. Nanni1, A. Farolfi1,2, E. Casadio3, V. Vicennati3, C. 
Mosconi4, C. Balacchi4, S. Brocchi4, A. Matti1,2, U. Pagotto3, R. 
Golfieri4, S. Fanti1,2; 1Nuclear Medicine, University Hospital S.Orsola- 
Malpighi, Bologna, ITALY, 2DIMES University of Bologna, Bologna, 
ITALY, 3Endocrinology, University Hospital S.Orsola-Malpighi, 
Bologna, ITALY, 4Radiology, University Hospital S.Orsola- Malpighi, 
Bologna, ITALY.

Purpose/introduction: To assess the value of 18F-FDG PET/CT 
and contrast-enhanced-CT (ceCT) visual and semi-quantitative 
parameters for indeterminate adrenal lesions’ characterization. 
Subjects & Methods: Records of patients (pts) referred to our 
Endocrinology Unit, between 2006-2016, for indeterminate 
adrenal lesions were retrospectively collected (n=113). Inclu-
sion criteria were: 18F-FDG PET/CT, ceCT, hormonal profile per-
formed before diagnosis; histological proof/clinical-radiological 
diagnosis (Standard of Reference) of adrenal hyperplasia/ade-
noma/carcinoma. PET/CT and ceCT scans were blindly revised. 
Visual (+/-; site; pattern) and semi-quantitative parameters 
were calculated (PET: Lesion SUVmax and mean=L, SUVmaxA-
drenalLesion-to-SUVmeanLiver-Ratio=ALR, Adrenal-to-Contro-
lateral-Adrenal-SUVmax-Ratio=AAR; ceCT: diameter (max, min 
in mm), Hounsfield Unit-HU (all phases), absolute and relative 
wash-out at late15min-phase). Lesions were grouped by: a) spe-
cific type; b) benign/malignant; c) secreting (SAGH)/non-secret-
ing; d) cancer/lipid-poor-atypical adenoma. All clinical (age, gen-
der, cortisol-post-dexamethasone-suppression-test), PET and 
ceCT data were included in statistical analyses (SPSS; p<0.05) 
to search for possible significant associations/predictors. Diag-
nostic performances (AUC) and optimal cut-offs (ROC) were also 
evaluated. Results: Overall, 36 pts were included: 32/36 (89%) 
benign, in particular 23/32 adenomas [17/23 lipid-rich (4/17 
SAGH); 6/23 lipid-poor/atypical (2/6 SAGH)] and 9/32 hyperpla-
sia (5/9 secreting); 4/36 (11%) carcinomas. Considering PET-only, 
there was a statistically significant difference in SUVmaxL, SU-
VmeanL, ALR between lesion types (p=0.008; 0.011; 0.009) and 
between benign/malignant (p=0.007; 0.006; 0.004). A strong 
positive correlation with visual PET (+/-) was found too (p=0.004; 
0.008). Diagnostic performance resulted statistically significant 
only in discriminating benign/malignant, when specifically 
using either visual analysis (p=0.016; sensitivity100%, specifici-
ty75%, PPV33%, NPV100%, accuracy78%), SUVmaxL (p=0.007; 
accuracy 83% with 5.75 cut-off ), ALR (p=0.004; 86% with 2.6). 
There was a statistically significant difference in cortisol between 
lesion types (p=0.015) and between secreting/non-secreting 
(p=0.003). Cortisol correlated only with AAR (p=0.035); AUC was 
significant only in discriminating secretion (p=0.003). Regard-
ing ceCT-only, there was a statistically significant difference in 
min diameter and HUpre between lesion types; additionally in 

max diameter and HU15min between benign/malignant; only 
in diameter and HU15min between cancer/atypical adenoma. 
These parameters resulted significantly performant in discrim-
inating benign/malignant (p=0.004; 0.007;0.009;0.008; cut-offs: 
min 26 mm, max 50 mm, HUpre 28, HU15min 62, yielding to 86, 
94, 81, and 67% accuracy respectively) as well as cancer/atypi-
cal adenoma (90% accuracy with 24mm, 29mm, 62 HU15min). 
Neither absolute nor relative wash-out resulted statistically sig-
nificant, however positive correlation was found with SUVmaxL 
and ALR. Discussion/Conclusion: 18F-FDG PET/CT and ceCT 
parameters are helpful in assessing the malignant potential of 
indeterminate adrenal lesions. However a “grey-zone” of benign 
avid lesions still exists, therefore accurate multidisciplinary char-
acterization is mandatory.

EP-0441
Sub-classification of G3 Gastroenteropancreatic 
Neuroendocrine Neoplasms: Can PET/CT with [68Ga]Ga-
DOTA-NOC and [18F]FDG play a role?
M. Silva1, R. Silva1,2, A. Moreira1,2, P. Lapa1, G. Costa1,3, J. Lima1,2,3; 
1Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL, 2Instituto de Ciências Nucleares Aplicadas à Saúde, 
Coimbra, PORTUGAL, 3Faculdade de Medicina da Universidade de 
Coimbra, Coimbra, PORTUGAL.

Introduction: According to the World Health Organization 
classification 2010, gastroenteropancreatic neuroendocrine car-
cinomas (GEP-NEC) are defined as poorly differentiated neuro-
endocrine neoplasms with proliferation index (Ki67) superior to 
20% or more than 20 mitosis per 10 high power fields and hence 
of grade G3. Increasing evidence suggests that these tumors are 
not a homogenous entity, and can be further sub-classified into 
biologically relevant groups. Radiolabelled somatostatin ana-
logue PET/CT is an essential imaging technique in the function-
al analysis of well differentiated tumors, while [18F]FDG PET/CT is 
a critical tool in the assessment of high metabolic tumors, typi-
cally poorly differentiated neoplasms. Aim: Assess the potential 
role of [68Ga]Ga-DOTA-NOC and [18F]FDG PET/CT in the in vivo 
sub-classification of G3 GEP-NEC. Methods: All G3 GEP-NEC pa-
tients who performed [68Ga]Ga-DOTA-NOC and [18F]FDG PET/CT 
for staging purposes were retrospectively selected. The primary 
end point was death. Staging Ki67 index (biopsy), chromogr-
anin A and neuron specific enolase (NSE) measurements were 
recorded, as well as follow-up time. [68Ga]Ga-DOTA-NOC lesion 
uptake was compared to the liver activity, and classified as low, 
moderate or high. Maximum standardized uptake value (SUV-
max), metabolic tumor volume (MTV) and total lesion glycolysys 
(TLG) was noted for all [18F]FDG PET/CT. RESULTS: A total of 11 G3 
GEP-NEC patients (7 males and 4 females; 67.4±5.9 59-77years) 
were selected (7 pancreatic, 3 gastric and 1 rectum tumors). Ki67 
index average was 63.3±27.4 (20-90%). Staging chromogranin A 
and NSE plasmatic values were 697.9±594.8 (132-1982ng/mL) 
and 121.6±245.2 (9-814 ng/mL), respectively. Mean overall sur-
vival was 12.6±10 (0-36) months. [68Ga]Ga-DOTA-NOC lesion up-
take was classified as high in 4 patients, moderate in 2, and low 
in 5. [18F]FDG avid lesions mean SUVmax was 17.1±5.9 (10-29 
g/mL). Mean MTV and TLG was 823.1±844.8 (55-2570 cm3) and 
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4937.5±6154.4 (248-21365 g), respectively. Although no statis-
tically significant correlation was reached, higher MTV and TLG 
values were loosely associated with a worse prognosis. Conclu-
sion: As previously described, G3 GEP-NEC proved to be a very 
heterogeneous group, with an overall survival ranging from 0-36 
months, underlining the necessity for more accurate risk strati-
fication tools. Despite no statistically significant correlation was 
reached, probably due to a very small sample size, higher MTV 
and TLG values were loosely associated with a worse prognosis.

EP-0442
Pancreatic uncinate process uptake in 99mTc-Hynic-Toc 
SPECT/CT
T. Aroui, A. Jimenez Heffernan, C. Salgado García, E. Sanchez De 
Mora, J. Lopez Martin, M. Molina Mora; Department of Nuclear 
Medicine, Hospital Juan Ramon Jimenez., Huelva, SPAIN.

Purpose: To assess physiological 99mTc-HYNIC-TOC (Tektrotyd) 
uptake in the uncinate process of the pancreas head (UPP) and 
compare it to pathologic uptake in patients with neuroendo-
crine tumors (NET). Materials and Methods: Sixty six patients 
who underwent somatostatin receptor scintigraphy with Tek-
trotyd from January 2015 to March 2018 were evaluated in ret-
rospect. All patients (56% male, mean age: 57 years) underwent 
a Tektrotyd study either for diagnosis/staging of confirmed or 
suspected NET, or for suspicion of NET recurrence. Planar whole-
body images were acquired at 10 min and 3h postinjection of 
740 mBq of Tektrotyd with SPECT/CT of the thorax/abdomen 
at 3h.UPP uptake was assessed visually on planar images and 
SPECT/CT acquisitions at both 10 min and 3 h paying attention 
to morphology and intensity of uptake. On abdominal SPECT/
CT acquisitions UPP uptake was compared with uptake in the 
liver. A volume of interest (VOI) encompassing the entire uptake 
on the head of the pancreas was manually drawn to measure 
the average counts per pixel. A similar VOI was drawn on the 
liver parenchyma. The ratio between the pancreatic and hepatic 
uptake (L/H ratio) was calculated. UPP uptake was considered 
physiological in patients with normal CT and/or RM in addition 
to an uneventful clinical follow up for at least 6 months. Results: 
Almost half of the patients, 49% (31/66) showed UPP uptake of 
which 9.6% (3/31) was pathological focal uptake due to con-
firmed NET (2 insulinomas and one well differentiated tumor) 
and 90.3% (28/31) was uptake considered to be physiological. 
None of the latter showed uptake on early images while late 
images showed focal uptake in 53.5% of patients (15/28) and 
diffuse in 46.5% (13/28). L/H ratio was <1 in 96.4% of patients 
with physiological uptake, while 3.6% (1 patient) had a L/H ratio 
=1.72. In the 3 NET patients the L/H ratios were 0.65, 3.81 and 
6.36 respectively. Conclusion: Most patients with pancreatic 
head uptake were considered to have physiological uptake in 
the uncinate process. Visual assessment and quantification help 
to distinguish physiological from pathological uptake.

EP-0443
High Grade Neuroendocrine Tumours : Value of 111In-
pentetreotide Scintigraphy
I. Slim, I. Meddeb, K. Limam, I. Yeddes, I. El Bez, T. Ben Ghachem, 

A. Mhiri; Department of Nuclear Medicine, Salah Azaiez Institut, 
Faculty of Medicine of Tunis, University of Tunis El Manar, Tunis, 
TUNISIA.

Introduction: Nuclear Medicine Imaging of neuroendocrine 
tumors (NET) depends on pathological tumor categories. High-
grade NET are more likely to demonstrate avid uptake on 18FDG-
PET than somatostatin receptor scintigraphy (SRS). The aim of 
this study was to assess the diagnostic utility of 111In-pente-
treotide scintigraphie in patients with histologically proved 
grade 3 NET. Patients and Methods: Eighty seven patients with 
NET were studied with whole-bady Somatostatin receptor scin-
tigraphy (at 4 and 24 hours) and SPET/CT (at 24 and optionally 
48 hours) after injection of 185-222 MBq 111In-pentetreotide. 
Fourteen patients (7 female and 7 male; Mean age 58.6 ± 15 
years) had high grade (Ki 67 > 20%) NET. Indications were search 
for unknown primitive (6 patients) and / or staging (8 patients). 
Results: Somatostatin receptor scintigraphy revealed positive 
uptake in 7 primitives tumors (50%) with initially unknown prim-
itive in 3 of them. The locations were 2 NET of lung, 1 stomach, 
1 ileum and 2 pancreas. 8 / 14 patients (57%) had SRS positive in 
metastasis :3 liver, 2bone 4lymphonodes and 1 muscle. Conclu-
sion: 111In-pentetreotide scintigraphy had acceptable perfor-
mance for localizing the primary tumor and evaluating disease 
extension in patients with high grade NET. It could be used for 
diagnostic and therapeutic management of this group of NET if 
PET imaging was not available.

EP-0444
68Ga-DOTANOC PET/CT In Neuroendocrine Tumors: 
Preliminary Results Of Data Collection In An Electronic 
Archive
D. Calabrò1,2, I. Carletti1, E. Tabacchi1,2, L. Zanoni1, S. Telo1,2, D. 
Campana3,4, N. Brighi5, R. Casadei6,4, C. Ricci6,4, C. Mosconi7, C. Fonti1, 
S. Fanti1,2, V. Ambrosini1,2; 1Nuclear Medicine, S. Orsola-Malpighi 
Hospital, Bologna, ITALY, 2DIMES University of Bologna, Bologna, 
ITALY, 3Internal Medicine, S. Orsola-Malpighi Hospital, Bologna, 
ITALY, 4DIMEC University of Bologna, Bologna, ITALY, 5Oncology, 
S. Orsola-Malpighi Hospital, Bologna, ITALY, 6Surgery, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 7Radiology, S. Orsola-Malpighi 
Hospital, Bologna, ITALY.

Purpose/Introduction: Neuroendocrine tumours (NEN) show 
heterogeneous presentation both at diagnosis and during the 
natural disease course. The collection of clinical and imaging 
data in a prospective archive may provide valuable informa-
tion for patients (pts) management as well as for a better em-
ployment of PET/CT in the diagnostic flow-chart. Subjects 
& Methods: Clinical, laboratory and imaging data of pts with 
pathologically proven NEN or suspected NEN who underwent 
68Ga-DOTANOC PET/CT at our center were prospectively en-
rolled in an electronic database. PET/CT was performed as part 
of the routine diagnostic flow-chart. Pts enrolled between Sep-
tember 2017 and January 2018 were included in the analysis. 
PET/CT was performed and interpreted (visually and semi-quan-
titatively) according to the EANM guidelines. Results: Overall 
184 pts were included (122/184 were referred from other Italian 
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hospitals). NET were mostly well-differentiated (49.1% G1, 43.5% 
G2). Most primary tumors were detected in the gastro-ente-
ro-pancreatic tract (66.3%) and in the lungs (5.3%). Unusual 
localizations were found in 7% of pts. Indications to PET/CT in-
cluded ad interim evaluation (n=50), suspicion of NEN without 
pathological confirmation (n=32), follow-up (n=32), post-surgi-
cal staging (n=17), suspected relapse (n=11), unknown primary 
tumour (UPC, n=15), restaging post-therapy (n=4), PRRT selec-
tion (n=3). PET/CT was positive for NET lesions in 109/184 cases, 
in 24/109 (22%) the disease was limited to the primary lesion. 
Metastatic disease was present in 85/109 with nodal involve-
ment in 25/109 (23%) and diffuse metastatic disease in 60/109 
pts (55%). Overall, lymph-nodes were the most frequent meta-
static site (n=58, 53.2%). Among the pts presenting with diffuse 
metastatic spread, secondary lesions were mostly observed in 
the liver (46/60, 76.7%), followed by lymph-nodes (33/60, 55%), 
bone (20/60, 33.3%) and lungs (6/60, 10%). PET positive non-ma-
lignant findings were frequently observed (58/184, 31.5%) and 
unequivocally interpreted (uncinate process, accessory spleen, 
inflammation/infection). In the subset of pts studied for sus-
pected NEN (32), PET was positive only in 12/32 (37.5%). Con-
clusions: Clinical and imaging data collection in an electronic 
archive is crucial considering NEN rarity as well as their heter-
ogenous clinical presentation and behavior for a more tailored 
employment of PET/CT in the diagnostic flow-chart.

EP-0445
The value of hybrid In-111-Octreotide SPECT/CT imaging 
in neuroendocrine tumors
F. Vlachou, T. Pipikos, M. Vogiatzis, K. Dalianis, A. Nikaki, D. 
Papoutsani, V. Prassopoulos; Nuclear Medicine & PET/CT 
Department, Hygeia SA, Marousi, GREECE.

Purpose: Hybrid In-111-Octreotide SPECT/CT imaging is a 
promising procedure for the study of neuroendocrine tumors. 
While planar images can only vaguely discriminate the localiza-
tion of invaded sites and physiologic uptake of the radiophar-
maceutical is often mistaken for sites of disease, SPECT/CT pro-
vide fusion of functional and anatomic imaging in one device. 
Aim: The aim of this study is to assess the incremental value of 
In-111-Octreotide SPECT/CT imaging in the initial staging and 
restaging patients with neuroendocrine tumors. Method-Mate-
rial: From January 2011 to March 2012, 25 patients -12 male and 
13 female, aged 35 to 72 y.o.- with diagnosed neuroendocrine 
tumor underwent 111-Octreotide scintigraphy, either for initial 
staging of their disease or after clinical and/or biochemichal ev-
idence of relapse. Whole body imaging was performed at 4 and 
24h after the IV administration of 185MBq In-111-octreotide. 
Static and tomographic views of brain, thorax, abdomen and 
pelvis were also obtained at 4, 24 and when necessary 48h. Im-
ages were reviewed by two experienced nuclear medicine phy-
sicians (NM). Results were scored 0-3, 0 for negative study, 1 for 
equivocal (surgical incision, intestinal activity), 2 for CT lesions 
only, 3 for lesions with increased uptake of the radiopharmaceu-
tical. Results: According to SPECT/CT 7 patients were scored 
as 3: liver, brain, peritoneal implantations, supraclavicular and 
abdominal lymph nodes enriched with somatostatin receptors. 

In one case consolidation of the upper left pulmonary lobe did 
not accumulate the radiopharmaceutical (score 2); however the 
patient presented additionally with invaded lymph nodes (score 
3). In one case a finding at the breast presented at CT only (score 
2) proved to be breast cancer. 5 patients were scored as 1 and 12 
as 0. According to only planar imaging 4 patients were scored 
as 3, 4 as 1 and 17 as negative. The effective dose estimated for 
the In-11-octreotide scintigraphy is 26mSv. Additionally the pa-
tient receives 5-8mSv, depending on patient’s height, from CT, 
when SPECT/CT is acquired. Conclusion: Our preliminary data 
suggest that Hybrid In-111-octreotide SPECT/CT has a promis-
ing role in identifying lesions enriched with somatostatin recep-
tors as well as in the management of patients suffering from 
neuroendocrine tumors, with adding only small amount of ra-
diation to the patient. SPECT/CT provides more accurate tumor 
localization, as well as the identification of physiologic activity. 
Moreover accidental findings on CT should, also not overlooked.

EP-0446
Optimization of 99mTc-Tektrotyd® scans protocol. Our 
experience.
M. Calvo Morón, F. García Gómez, A. Agudo Martinez, P. De la Riva 
Pérez, G. Sabatel Hernández, T. Cambil Molina, J. Castro Montaño; 
Hospital Virgen Macarena, Sevilla, SPAIN.

Purpose: To evaluate the clinical impact after the implementa-
tion and optimization of the somatostatin receptor scintigraphy 
protocol with 99mTc-Tektrotyd® in our nuclear medicine depart-
ment. Subjects & Methods: Descriptive study of 72 scans in 53 
consecutive patients (29 females; mean-age: 58,8±12,7 years-
old) with 99mTc-Tektrotyd® (900,21MBq mean activity) between 
2015-November and 2018-April. Intestinal preparation, post-in-
jection acquisition period, intestinal artefacts visualized and scan 
results were reviewed to assess the clinical efficacy and imaging 
quality. Results: 99mTc-Tektrotyd® scans were performed as ex-
tension (42/72), locating occult primary tumors (4/72), assess-
ment of recurrence (16/72) and as a control test (10/72). Con-
firmed diagnosis by pathology was obtained in 32/72 studies. 
The scan was positive in 27 patients, being well-correlated with 
pathological anatomy (13/27), other imaging tests (23/27) and 
clinical follow-up (1/27). The first 5 cases were performed accord-
ing to the protocol described in the radiopharmaceutical techni-
cal specifications and revealing significant intestinal artefacts in 
all of them (mild-intensity: 2/5; moderate-intensity: 3/5 patients). 
Measures to minimize the potential intestinal artefacts (fiber-free 
diet, liquid diet and oral laxative in the previous 24 hours) and im-
age acquisition 120 minutes after-injection was performed in all 
patients. A significant improvement of intestinal artifacts was ob-
served with this optimized protocol, especially those who strictly 
followed the dietary measures, being nonexistent in 29/66 scans 
and slight in the remaining. One patient did not undergo the opti-
mized preparation, and moderate intestinal uptake was observed. 
Conclusions: In our experience, the somatostatin receptor scan 
with 99mTc-Tektrotyd® showed excellent correlation with clinical 
follow-up, other imaging tests and pathology. Optimizing of es-
tablished acquisition protocol, especially regarding adherence to 
dietary measures, has demonstrated a significant decrease in the 
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artifacts by the intestinal tract which results in improved image 
quality. Furthermore, some advantages over 111In-Octreoscan in 
terms of increased product availability, reduced scan time and ef-
fective dosimetry to the patient were evidenced.

EP-0447
Evaluation of 18F-DOPA PET/CT capacity to detect primary 
neuroendocrine tumors.
O. D. Rodríguez Fonseca1, C. Vigil Díaz1, B. Fernandez Llana1, M. 
Domínguez Grande1, N. Martín Fernández1, C. Salvat Dávila1, D. 
Lisei Coscia2, F. González García1; 1Hospital Universitario Central de 
Asturias, Oviedo, SPAIN, 2Hospital Unicersitario Central de Asturias, 
Oviedo, SPAIN.

Objective: To evaluate 18F-6-fluoro-L-DOPA (18F-DOPA) PET/CT 
capacity to detect primary neuroendocrine tumors (NETs) in 
patients in whom other conventional diagnostics image studies 
were not conclusive by the time of the first diagnose or in recur-
rence suspicion. Methods: A retrospective analysis was made in 
12 patients (5 male and 7 female), between June 2017 and Feb-
ruary 2018. Four patients initial diagnose was Multiple Endocrine 
Neoplasia type 2A (MEN 2A) and eight patients had Paragangli-
omas. Main reason to perform image studies were suspicion of 
recurrence in 9/12 patients (75%) and as an initial diagnose in 
3/12 patients (25%). All patients had already performed other 
image test with no conclusive or disconcordant results. Nine pa-
tients did an Magnetic Resonance (MR), four a Tomography (CT), 
three did both exams (MR and CT) and 6 patients did a Soma-
tostatin Receptor Scintigraphy (SRS). A diagnostic detectability 
lesión by lesión analysis was made with 18F-DOPA and results 
were compared with other image techniques. Gold standard 
consisted as total number of lesions detected by all image test 
that were performed. Results: 18F-DOPA studies were positive in 
11/12 patients (92%), CT and MR were positive in 4/12 patients 
and SRS in 1/6 patients. 18F-DOPA identified unknown disease in 
5/12 patients (41.6%) in contrast with CT, MR or SRS. Every lesión 
showed an increased metabolism with a mean SUVmax of 7.95 
gr/ml. 18F-DOPA detected more disease extension in 8/12 pa-
tients (66%), while CT and MR in 2/12 patients (16.6%). In lesion 
by lesion analysis, 18F-DOPA was able to detect a much larger 
number of lesions 35/37 (94%) in contrast with radiological tech-
niques, CT (4/37) and MR (8/37). Conclusion: 18F-DOPA PET is a 
valuable diagnosis tool in patients with NETs given its superior 
capacity to detect lesions in contrast to other image techniques.

EP-37 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> 
Oncology study -> Organ-based oncology -> 
Endocrine, malignant II

EP-0448
Tc-99m HYNIC-TOC scintigraphy in the evaluation of 
Neuroendocrine tumour (NET): Single centre experience
D. Halanaik, V. Rajaraman, M. Ponnusamy, N. Pandit; JIPMER, 
Puducherry, INDIA.

Introduction and Purpose: Somatostatin receptor expression 
imaging with Tc-99m HYNIC TOC gamma camera imaging is 
simple and economic method to evaluate the patients of NET 
in diagnosis and guiding the treatment. This study is to evalu-
ate the usefulness of Tc-99m of HYNIC-TOC scintigraphy in the 
management of various neuroendocrine tumours. Materials 
& Methods: It was a retrospective cross-sectional study from 
department of Nuclear Medicine, JIPMER, Puducherry, India. Re-
cords and images of Tc-99m HYNIC-TOC scans performed be-
tween Jan’15 and April’18 were retrospectively reviewed from 
hospital information system. A total of 67 Tc- 99m HYNIC TOC 
scans were included in the study. Demographic details and all 
relevant clinical details were collected. Whole body images were 
acquired under Symbia T6 dual head SPECT.CT gamma camera, 
2 hours after administering the 20mCi of Tc-99m HYNIC TOC in-
travenously. SPECT.CT of the abnormal areas were acquired af-
ter the whole-body acquisition. The results of Tc-99m HYNICTOC 
study was confirmed with biopsy, biochemical results, CECT and 
MRI. Results: A total of 67 scans were included in the analysis. 
The referral was for initial diagnosis, staging, recurrence and re-
sponse detection in 27, 21,9 and 10 scans respectively. A total of 
46 scans were positive and 21 were negative for presence of dis-
ease. The study cohort included referral for gastroenteropancre-
atic NET (GEPN), medullary carcinoma of thyroid (MCT), tumour 
induced osteomalacaia (TIO), paraganglioma and neuroblasto-
ma (P&N) and other NET’s comprising carotid body tumors, me-
ningioma, bronchial carcinoid, NET of breast, cervix and perianal 
region. The overall sensitivity, specificity, diagnostic accuracy, 
positive likelihood ratio, negative likelihood ratio were 80.77%, 
73.33%, 79.10%, 3.03, and 0.26 respectively. For GEPN group sen-
sitivity, specificity, diagnostic accuracy, positive likelihood ratio, 
negative likelihood ratio were 80.95%, 83.33%, 81.48%, 4.86 and 
0.23 respectively. For TIO the sensitivity, specificity, diagnostic 
accuracy, positive likelihood ratio, negative likelihood ratio were 
100%, 66.67%, 83.33%, 3.0 and 0 respectively. For P&N group the 
sensitivity, specificity, diagnostic accuracy, positive likelihood ra-
tio, negative likelihood ratio were 83.33%, 66.67%, 77.78%, 2.50 
and 0.25 respectively. All scans were positive for disease in MCT. 
In other NET groups the diagnostic accuracy was 81.82%. Con-
clusion: Tc-99m HYNIC TOC imaging has valuable role in initial 
diagnosis in patients with high clinical suspicion, for initial stag-
ing, recurrence detection and treatment planning. In centres 
with lack of PET.CT facility it plays very important role in man-
agement of patients with various NET.

EP-0449
Comparison between whole-body 18F-FDG PET/CT and MRI 
in patients with SDH gene mutation paragangliomas: a 
preliminary study
P. Olivan-Sasot, R. Sánchez-Vañó, S. Prado-Wohlwend, A. Yepes 
Agudelo, M. Agudelo-Cifuentes, J. Bernal-Vergara, P. Bello-Arques; 
Hospital Universitario La Fe de Valencia, Valencia, SPAIN.

Objective: Our aim was to assess a comparative analysis be-
tween the diagnostic correlation of whole-body 18F-FDG PET/
CT and MRI in a prospective study of consecutive patients with 
SDH gene mutation and known or suspected paragangliomas. 
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Material and Method: Fourteen patients out of thirty-one di-
agnosed of SDH gen mutation with known or suspected para-
gangliomas were enrolled prospectively over a year period. 
The inclusion criterion was a maximum delay of 3 months be-
tween both techniques. Whole-body PET/CT and MRI images 
were performed and informed by an expert nuclear medicine 
and radiologist with more than 4 years of experience. Lesion 
size, standard uptake value (SUV) and apparent diffusion coef-
ficient (ADC) among other technical features were considered 
to classify each lesion as positive or negative with PET/CT or 
MRI. Results: Six patients out of fourteen accomplished the in-
clusion criteria. The average age was thirty-five years (range 16-
61 years).The average delay between both explorations was 1.5 
months. Four of the six patients had mutation in the SDHD gene 
and two expressed the SDHB gene. Two patients were negative 
in both techniques. Four patients were positive by both scans. 
The PET/CT identified 12 tumoral lesions (7 paragangliomas, 2 
pheochromocytomas, 3 bone metastases) versus 7 lesions di-
agnosed by MRI (4 paragangliomas, 2 pheochromocytomas, 1 
bone metastasis). Conclusion: In paragangliomas, both whole-
body FDG-PET/CT and MRI provide information about the ex-
tent of disease. In our limited experience PET/CT seems to de-
tect more tumoral lesions per patient than MRI. Larger series are 
needed to obtain more conclusive results.

EP-0450
Ga68-dotanoc Pet/ct For Restaging Gastrointestinal 
Neuroendocrine Tumors After Primary Treatment 
V. S. Dhull1, S. Arora1, S. Gaur2, G. K. Parida1, A. Passah1, R. Kumar1; 
1All India Institute of Medical Sciences, New Delhi, INDIA, 2K.K. 
Medicare Pvt Ltd, Chandigarh, INDIA.

Purpose: To evaluate the utility of 68Ga-DOTANOC PET-CT for 
restaging in patients of gastrointestinal neuroendocrine tu-
mors after treatment. Methods: 115 patients with histopatho-
logical diagnosis of gastrointestinal neuroendocrine tumors 
(foregut-27, midgut-74, hindgut-14) who underwent treatment 
were included. To validate the results, histopathological cor-
relation/conventional radiologic imaging and clinical follow up 
were considered as the reference standard. Results: Based on 
reference standard 81 patients had disease and 34 patients were 
disease free. PET-CT was positive in 80 patients (TP-72, FP-8) and 
negative in 35 patients (TN-29, FN-6). Sensitivity, specificity, pos-
itive and negative predictive values were 92.31%, 78.38%, 90.0 
%, and 82.86 % respectively. The accuracy of the study was 87.83 
%. Conclusions: 68Ga-DOTANOC PET-CT is highly efficacious in 
restaging patients with gastrointestinal neuroendocrine tumors. 
It appears to be promising for assessing the disease burden in 
this group of patients.

EP-0451
Impact Of 99mTc-HYNIC-Tyr3-Octreotide Scintigraphy On 
Clinical Decision Making In Patients With Neuroendocrine 
Tumors
J. Sabater-Sancho, H. Rodríguez-Parra, R. Díaz-Expósito, I. Casáns-
Tormo, V. López-Prior, A. Amr-Rey, A. Cánoves-Llombart; Medicina 
Nuclear, Hospital Clínico Universitario, Valencia, SPAIN.

Aim: Neuroendocrine tumors(NETs) are a heterogeneous group 
of neoplasms that are derived from the neural crest cells. They are 
characterized by their low incidence and symptoms related to 
the excess of hormonal production, although they can also cause 
symptoms related to the mass effect or distant metastasis. Soma-
tostatin receptor scintigraphy(SRS) with 99mTc-HYNIC-Tyr3-Oct-
reotide is used for detection and localization of NETs that express 
somatostatin receptors. The aim of our study was to assess the 
impact of the SRS results in the management of patients with NET. 
Material and Methods: Retrospective study of 59 consecutive 
patients referred to SRS with 99mTc-Octreotide(24men), mean age 
58 y/old(22-87), 7 of them with more than one study, with a total 
of 72 studies. Whole body imaging and SPECT were performed 
at 2-4h after IV injection of 407-703MBq of 99mTc-Octreotide, 
and SPECT-CT fusion when possible. Diagnosis was the referral 
reason in 33 patients and follow-up evaluation in 26. Clinical fol-
low-up was obtained during months 43(2-72). Results: 42/59 pa-
tients presented a negative study for somatostatin receptors and 
17/59 were positive. In the 17 positive patients, the SRS findings 
correlated with lesions described in other imaging techniques 
(US,CT,MRI,PET). SPECT and especially SPECT-CT fusion helped to 
the right location of lesions in all cases in which it was performed. 
The tumor types were: mesentery carcinoid(1), pancreatic(2), 
typical pulmonary carcinoid(2), atypical pulmonary carcinoid(3), 
ileal(1), pituitary adenoma(1), pheochromocytoma(1), colon car-
cinoid(2), thymoma(1), probable intestinal origin(1), pending bi-
opsy results(2). Medical record information could be obtained in 
15/17patients. In 13/15(86.66%) there was an impact on the pa-
tients management. In 9 patients, somatostatin analogues treat-
ment was initiated after SRS results. In 2, analog treatment was 
started and the possibility of 177Lu-treatment was evaluated but 
it was not started (progression and death of patients). In 2, the 
primary tumor was located with subsequent surgery. One patient 
without changes in patient management and one pending to 
initiate possible treatment. Conclusions: There was a significant 
clinical impact of 99mTc-Octreotide SRS results on the manage-
ment of our group of patients with NET. It is a useful test for the 
diagnosis and follow-up of NETs, which dosimetric advantages 
comparing with 111In-Octreotide, gammacamera optimal ener-
gy and reduced acquisiton times, completing study in one day. 
It locates lesions with overexpression of somatostatin receptors 
with the possibility of starting treatment with analogs, surgery 
and new therapies with radionuclides and treatment response 
evaluation. Studies with positive SRS showed concordance with 
the findings described in other imaging techniques.

EP-0452
Hybrid In-111-Octreotide SPECT/CT imaging in 
neuroendocrine tumors: contribution in image 
interpretation and interobserver variability
F. Vlachou1, M. Vogiatzis1, T. Pipikos1, A. Nikaki1, V. Fillipi2, D. 
Papoutsani1, K. Dalianis1, V. Prassopoulos1; 1Nuclear Medicine 
& PET/CT Department, Hygeia SA, Marousi, GREECE, 2PET/CT 
Department, Hygeia SA, Marousi, GREECE.

Purpose: The aim of this study is to assess the value of 
In-111-Octreotide SPECT/CT imaging in staging and restag-
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ing patients with neuroendocrine tumors and its impact in 
interobserver variability during interpretation of the images. 
Method-Material: 25 patients, with neuroendocrine tumor un-
derwent 111-Octreotide scintigraphy, for initial staging or after 
clinical and/or biochemichal evidence of relapse. Whole body 
imaging was performed at 4 and 24h after the IV administration 
of 185MBq In-111-octreotide. Static and tomographic views 
of brain, thorax, abdomen and pelvis were obtained at 4, 24 
and, when necessary, 48h. Images were blinded and reviewed 
by two experienced nuclear medicine physicians (NM). A third 
reader, an experienced radiologist, provided consensus in cases 
of disagreement of the exact location of the findings. Consen-
sus was therefore achieved in cases of disagreement. However 
interobserver variability was a major question of the study and 
was searched. Results were scored 0-3, 0 for negative study, 1 for 
equivocal (surgical incision, intestinal activity), 2 for CT lesions 
only, 3 for lesions with increased uptake of the radiopharmaceu-
tical. Results: Final consensus SPECT/CT results: 12 patients were 
scored as 0 and 5 as 1. 7 patients were scored as 3: liver, brain, 
peritoneal implantations, supraclavicular and abdominal lymph 
nodes. In one case CT revealed consolidation of the upper left 
pulmonary lobe, however without accumulation of the radio-
pharmaceutical. This patient presented additionally with invad-
ed lymph nodes (score 3). In one case, accidental finding at the 
breast presented at CT only (score 2) proved to be breast cancer. 
Final consensus planar results: 17 patients were scored as 0, 4 
as 1 and 4 as 3. Agreement between NM readers was reached 
for liver lesions >1.5cm, liver cysts, thyroid nodules >5mm, brain 
lesions, surgical incisions and breast lesion. Disagreement was 
noticed for small liver lesions located near the gallbladder- for 
which the radiologist added his experience-, peritoneal implan-
tations and abdominal lymph nodes <8mm. In total, agreement 
was reached for 20/25 patients (80%) when only planar images 
were reviewed, which increased to 23/25 (92%) with SPECT/CT. 
Conclusion: Hybrid In-111-octreotide SPECT/CT has a promis-
ing role in identifying lesions with somatostatin receptors and in 
the management of patients with neuroendocrine tumors, with 
higher diagnostic accuracy compared to only planar imaging. 
Interobserver variability is minimal when SPECT/CT images are 
interpreted compared to only planar imaging, due to more pre-
cise tumor localization and identification of physiologic activity. 
Accidental findings on CT can also be identified.

EP-0453
CT pattern of 68Ga-DOTANOC positive neuroendocrine 
skeletal lesions
D. Calabrò1, S. Telo1, E. Tabacchi1,2, L. Zanoni1,2, D. Campana3,4, N. 
Brighi4,5, C. Mosconi6, S. Fanti1,2, V. Ambrosini1,2; 1Nuclear Medicine, 
S. Orsola-Malpighi Hospital, Bologna, ITALY, 2DIMES University of 
Bologna, Bologna, ITALY, 3Internal Medicine, S. Orsola-Malpighi 
Hospital, Bologna, ITALY, 4DIMEC University of Bologna, Bologna, 
ITALY, 5Oncology, S. Orsola-Malpighi Hospital, Bologna, AUSTRIA, 
6Radiology, S. Orsola-Malpighi Hospital, Bologna, ITALY.

Purpose/Introduction: Different morphological abnormalities 
may correspond to 68Ga-DOTANOC-avid bone findings. Aim of 
the present study was to retrospectively evaluate the CT pattern 

of 68Ga-DOTANOC positive neuroendocrine skeletal lesions. 
Subjects and Methods: PET/CT reports between January 2012 
and March 2018 including the description of 68Ga-DOTANOC 
avid bone lesions were retrospectively analyzed. Corresponding 
PET/CT images were reviewed and 68Ga-DOTANOC avid bone 
lesions and their low-dose CT (LDCT) pattern were classified as 
follows: i) sclerotic, ii) lytic, iii) mixed (both sclerotic and lytic le-
sions), iiii) focal areas without corresponding LDCT abnormality 
(PET+/CT-). When available, all PET/CT scans were compared 
with diagnostic CT images (dCT) performed within two months. 
Among the patients (pts) with PET+/CT- lesions, follow-up PET/
CT (when available) were reviewed to assess whether bone 
changes occurred. Results: Overall, 131 pts with 68Ga-DOTA-
NOC bone avid lesions were included. In 62/131 (47.3%) pts, 
PET/CT scans revealed a sclerotic pattern and 18/62 pts also 
showed further PET+/CT- lesions. Lytic lesions were described 
in 31/131 (23.7%) pts and 11/31 pts presented further PET+/CT- 
lesions. Mixed pattern was present in 14/131 (10.7%) pts and 
further PET+/CT- lesions were detected in 6/14 pts. PET+/CT- 
lesions only were observed in 24/131 (18.3%) pts and in 8/24 pts 
follow-up PET/CT scans were available for comparison (only 3/8 
pts developed a LDCT corresponding abnormality-2 lytic, 1 scle-
rotic- while the others remained LDCT negative). Overall, almost 
half of the pts (59, 45%) presented PET+/CT- lesions. dCT was 
available for 39/131 pts (29.7%) and on a patient-based analyses 
was falsely negative in 2 pts while confirmed skeletal lesions in 
the remaining 37 pts. Discussion/Conclusion: 68Ga-DOTANOC 
bone avid lesions mostly present with either corresponding 
sclerotic abnormality at LDCT or with a PET+/CT- pattern.

EP-38 e-Poster Area

Clinical -> Diagnostic study -> Adult study -> 
Oncology study -> Organ-based oncology -> 
Gynaecological, malignant

EP-0454
18F- FDG PET/CT in the evaluation of ovarian carcinoma
G. Rusu, E. Olariu, A. Alexiev, L. Hitu, E. Spinu, K. Gabora, P. Achimas-
Cadariu, D. Piciu; “Prof. Dr. Ion Chiricuta” Institute of Oncology, 
Cluj-Napoca, ROMANIA.

Introduction: The aim of this study is to evaluate the role of 
hybrid imaging 18F-FDG PET/CT techniques in the diagnosis and 
follow-up of ovarian carcinoma. Subjects and Method: We per-
formed a retrospective study between 2013-2017 on 98 patients 
with ovarian carcinoma who underwent 146 PET/CT scans. The 
mean patient age was 45 years old. The inclusion criteria were: 
patients with ovarian carcinoma with confirmed histopatholog-
ical diagnosis within the records of the “Ion Chiricuta” Institute of 
Oncology Cluj-Napoca; CA125 marker values out of the normal 
range and negative conventional imaging (CT, IRM, Echography) 
or CA125 marker values within the normal range and inconclu-
sive conventional imaging (CT, IRM, ultrasound); the evaluation 
of metastases from adenocarcinoma with unknown primary ori-
gin. Results: Among our database of 146 PET/CT scans, 71 scans 
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(72,4%) were positive for metastatic disease. 22 patients (31%) 
had major changes in their therapeutic strategy, which lead to 
multiple PET-CT scans after their surgical and/or chemotherapy 
treatment, in order to assess its efficiency. We evaluated which 
site is the most common for disease spread among these pa-
tients, during their initial and follow-up scans. We found as most 
frequent site the peritoneum, 9 patients (40,9%); liver, 7 patients 
(31,8%); bone, 2 patients (9,09%). Regarding the lymph nodes 
involvement, the sub diaphragmatic lymph nodes were meta-
static in 17 patients (77,27%); the supra diaphragmatic lymph 
nodes were metastatic in 6 patients (27,27%); 4 patients (18%) 
presented pathologic uptake in the spleen. Discussion: Ovari-
an carcinoma is considered a very aggressive pathology. To this 
date, there is no efficient screening method, which results in 
more than 75% of the cases being diagnosed during the 3rd or 
4th stage of the disease. The major challenges of this pathology 
includes the serosal spread of the metastases, which are unde-
tectable by conventional imaging techniques until the tumor 
bulk is sufficient to present itself as foci larger than 0.5 mm. Con-
clusion: We consider hybrid imaging techniques of being vital 
in the diagnosis and screening of patients with ovarian cancer. 
18F-FDG PET/CT is able to detect lesions and disease spread 
sooner than other imaging techniques and is also a helpful tool 
for appreciating the status of the patient during treatment strat-
egy personalization.

EP-0455
F-18-FDG PET-CT in Peritoneal Carcinomatosis: A Case-
Review of an Oncology Centre 
A. Sá Pinto1, P. Gouveia2, A. Oliveira1, G. Ferreira3, L. Sobral Violante3, 
H. Duarte3; 1Centro Hospitalar de São João, EPE, Porto, PORTUGAL, 
2Centro Hospitalar do Porto, EPE, Porto, PORTUGAL, 3Instituto 
Português de Oncologia do Porto Francisco Gentil, EPE, Porto, 
PORTUGAL.

Introduction: Peritoneal carcinomatosis (PC) significantly de-
creases overall survival, mainly in gynaecological and gastro-
intestinal malignancies. Preoperative diagnosis of PC can be 
very challenging and imaging techniques are limited in detect-
ing localized PC, especially small lesions. Aim: To characterize 
the patients with PC positive F-18-FDG PET-CT (PETscan) in an 
Oncology Centre and compare its performance to other diag-
nostic modalities. Material and Methods: We retrospectively 
reviewed all the consecutive PETscans performed from March 
2016 to March 2018, positive for PC. We collected demograph-
ic and clinical data, namely the primary tumour location, main 
tumoral markers at the time of the PET scan, exam indication, 
time evolution since diagnosis, as well as concomitant CT and/
or MRI results and the agreement between these exams. Our 
“gold-standard” for final diagnosis included surgical direct visu-
alization and/or biopsy of peritoneal lesions and/or the subse-
quent follow-up. Results: Sixty-four PETscans were included. 
Patients had a mean age of 62.33±13.98years old and 64.1% 
(n=41) were women. Gynaecological tumours were the most 
prevalent type of cancer (n=28; 43.8%), being ovary cancer the 
main subtype (67.9%; n=19), followed by breast cancer (17.9%; 
n=5). The second most common type of cancer was gastroin-

testinal: 39.1%; n=25, being gastric cancer the most common 
subtype (48%; n=12), followed by colorectal cancer (20%; n=5). 
In agreement with these findings, the main tumoral marker in 
gynaecological tumours was CA-125 (median=218.55 U/mL; 
min=18.31, max=32202.00) and in gastrointestinal tumours was 
CEA (median=7.04 U/mL; min=0.00, max=92.90). Seven (10.9%) 
patients had an unknown primary cancer. PETscan was mainly 
requested for staging purposes (50%; n=32) and evaluation of 
treatment response (34.4%; n=22). Sixty-two patients had a me-
dian time of disease evolution of 1 year (min=0; max=24 years). 
Fifty-two patients had a concomitante CT, which was positive 
for PC in 47 cases. Only 6 patients had MRI, which was positive 
for PC in 5 cases. Twenty-three patients had abdominal surgery, 
which was positive for PC in 21 (91.3%) cases, negative in 1 
(4.3%) and uncertain in 1 (4.3%). Ten patients had biopsy-proven 
PC. The final diagnosis was positive for PC in 62 (96.9%) patients, 
negative in 1 patient (1.6%) and uncertain in 1 patient (1.6%). 
Conclusion: PETscan is a valuable tool in the evaluation of PC 
in patients with several types of cancer, even in recently diag-
nosed patients. Besides, it has an excellent correlation with sur-
gical and biopsy outcomes, as well as with imaging modalities.

EP-0456
F-18-FDG PET-CT in the Evaluation of Ovarian Carcinoma - 
a 9 year-experience of an Oncology Centre
A. Sá Pinto1, P. Gouveia2, A. Oliveira1, G. Ferreira3, L. Sobral Violante3, 
H. Duarte3; 1Centro Hospitalar de São João, EPE, Porto, PORTUGAL, 
2Centro Hospitalar do Porto, EPE, Porto, PORTUGAL, 3Instituto 
Português de Oncologia do Porto Francisco Gentil, EPE, Porto, 
PORTUGAL.

Introduction: Ovarian cancer is the most fatal gynaecologic 
malignancy. Although there is still conflicting data on the val-
ue of 18F-FDG PET-CT (PETscan) as an initial staging tool, it has 
proved its utility at relapse and response to treatment evalua-
tion. Aim: To describe the utility of PETscan in the evaluation of 
ovarian cancer in an Oncology Centre. Material and Methods: 
We retrospectively reviewed all PETscans requested for ovarian 
cancer evaluation between 2009 and March of 2018. Only pri-
mary histologic proven ovarian carcinomas were included. We 
collected demographic and clinical data, CA-125 value at the 
time of the PETscan and analized its indication and result, as well 
as the maximum SUV (SUVmax) of the ovarian lesion or the re-
lapse. We also evaluated if patients had a previous PETscan and 
classified the response to treatment as “stable” - if no significant 
differences were found -, “improving” - if there was a metabolic 
improvement of previous lesions - and “in progression” - if there 
were new lesions -. Finally, we correlated PETscan results with 
those from concomitant CT and/or MRI. Results: Twenty-three 
PETscans were included. The patients had a median age of 67.0 
years old (min=45; max=81). Only one patient had previous his-
terectomy and oophorectomy. Serous carcinoma was the most 
prevalent histological subtype (n=12), followed by clear cell 
carcinoma (n=9), endometrioid (n=1) and mucinous (n=1). The 
median CA-125 value was 418.0 U/mL (min=39.6; max=3798.0). 
PETscan was mainly requested to evaluate response to treatment 
(n=12), followed by initial staging (n=9) and relapse evaluation 
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(n=2). The majority of the patients (n=17) were FIGO stage IV. 
The main lesion was detected in all cases (median SUVmax=6.8 
[min=1.4; max=19.8]). PETscan was positive for metastases in 20 
cases (n=8 of initial staging; n=1 of relapse evaluation and n=11 
of response to treatment evaluation). Four patients had biop-
sy-proven metastases detected on PETscan. Nine patients had 
a previous exam and the disease was considered “stable” in one 
case, “improving” in 4 cases and “in progression” in 4 cases. In one 
case it lead to a change in the initial treatment strategy. Eight 
patients had CT and 5 MRI, which were in agreement with the 
PETscan results in all cases. Conclusion: PETscan is a valuable 
tool in the evaluation of ovarian carcinoma in patients with a 
very large range of CA-125 value and within several stages of 
the disease. Despite our reduced sample, it showed an excellent 
correlation with other diagnostic modalities.

EP-0457
FDG PET-CT in locally advanced cervical carcinoma 
patients (LACC): prognostic impact and clinical 
management
D. Prosperi, M. Pacilio, L. Carideo, A. Di Paolo, G. Lauretti, P. 
Pizzichini, G. Capriotti, L. Tronnolone, D. Anzellini, V. De Sanctis, 
F. Scopinaro; Sapienza - Sant’Andrea University Hospital, Roma, 
ITALY.

Purpose: To evaluate the prognostic impact of early FDG-PET/
CT scan performed in patients with LACC treated with che-
mo-radiotherapy before intra-uterine brachytherapy. Methods: 
We included 19 patients with LACC (range 32-82 years) that re-
ferred to our institution between 2013 and 2017. Patients were 
treated with concomitant chemo-radiotherapy and subsequent 
brachytherapy. FIGO STAGE: 1/19 was IB1, 11/19 was IIB, 2/19 was 
IIIB, 1/19 was IIA, 2/19 was IIIA and 2/19 was IVA. 6/19 patients 
presented regional lymph nodes involvement and one patient 
had also positive lombo-aortic lymph nodes. 16/19 patients un-
derwent radiotherapy and concomitant weekly chemotherapy 
with Cisplatin (40mg/mq2), while 3 patients received also a neo-
adjuvant chemotherapy. 14/19 patients were treated with IMRT 
tecnique and 10 of them received IMRT-SIB (2.2 Gy x 28 fractions 
on GTV-cervix and GTV-LNs PET-positive, 1.8 Gy x 28 fraction on 
pelvis ± LN lombo-aortics). The total brachytherapy dose was 21 
or 28 Gy in 3-4 fractions, 7 Gy per fraction, with the aim to obtain 
a total dose (EBRT plus BT) in the range of 85-90 Gy (4 pt 28 Gy, 
1 pt 25 Gy, 14 pt 21 Gy). All patients performed an early FDG-
PET/CT study after chemo-radiotherapy and before starting 
brachytherapy. PET Images that showed SUV max values greater 
than 3 were rated as positive. Results: Regarding the early-PET 
scans, 13/19 were negative while 6/19 resulted positive. 2/13 
(15%) patients with negative early-PET showed a relapse: one 
patient showed pelvic nodal relapse after 15 months and one 
cervical, annexial and nodal relapse after 5 months from the 
end of brachytherapy. 3/6 patients (50%) with positive early PET-
TC had progressive/relapse disease: one patient had systemic 
(lung) progressive disease after 4 months, one nodal, cervical 
and bone relapse after 18 months and one vaginal relapse 5 
months from the end of brachytherapy. Conclusions: these 
preliminary results suggest that early-PET scans performed be-

fore brachytherapy could have a predictive value to assess the 
risk of recurrence/progression in LACC patients. Patients with 
positive early-PET at the end of chemo-radiotherapy may bene-
fit from adjuvant systemic treatment after brachytherapy.

EP-0458
Clinical impact of 18F-FDG PET/CT on the staging and 
restaging of gynecologic cancers
A. Al-ibraheem, A. Alsharif, E. E. Jaradat; King Hussein Cancer 
Center, Amman, JORDAN.

Objective: 18F-FDG PET/CT is gaining popularity as an adjunct 
modality in planning treatment algorithm for gynecological 
malignancies, however clinical studies addressing its impact in 
patient management are lacking. We investigated the clinical 
impact of 18F-FDG PET in the assessment of gynecological ma-
lignancies having pelvic or extrapelvic lymph nodes with equiv-
ocal characteristics on conventional imaging. Methods: We ret-
rospectively evaluated 18F-FDG PET/CT scans of patients with 
gynecologic tumors who were referred to King Hussein Cancer 
Center from January 2010 to August 2014. PET/CT results were 
compared with MRI and CT findings. We also evaluated the role 
of 18F-FDG PET/CT in changing treatment plan and its sensitivi-
ty, specificity, PPV and NPV based on histopathological findings 
and results of serial follow up conventional imaging scans as a 
gold standard. Results: 97 patients (median age: 49 years old) 
underwent 18F-FDG PET in the study period (40 cervical, 37 en-
dometrial and 20 ovarian cancers). PET/CT scan provided addi-
tional information in 23 patients; upstaging in 4.1% (4 patients; 
3 true positive) and down staging in 19.5% (19 patients; 15 true 
negative). As a result, treatment strategy was changed from 
curative to palliative in three patients, and additional curative 
therapy was implemented following exclusion of distant metas-
tasis in 11 patients. Median follow up time for the whole cohort 
was 35 months (range 6 - 60 months). NPV of 18F-FDG PET/CT 
in detecting extrapelvic lymphadenopathy was 83.3%. Conclu-
sions: 18F-FDG PET/CT has high clinical impact in management 
of gynaecological cancers as it alters the treatment plan in a 
substantial number of patients who had equivocal findings on 
conventional imaging, as well as offers high NPV in excluding 
extrapelvic lymphadenopathy.

EP-0459
The experience of 99mTc-Al2O3 using for the detection of 
sentinel lymph nodes in endometrial cancer patients
I. Sinilkin1, V. Chernov1, A. Medvedeva1, R. Zelchan1, O. Bragina1, 
A. Chernyshova1, L. Kolomiets1, M. Ochirov1, V. Skuridin2; 1Tomsk 
National Research Medical Center of the Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION, 2Tomsk Polytechnic 
University, Tomsk, RUSSIAN FEDERATION.

Purpose: The purpose of the study was to evaluate the feasi-
bility of using the new radiopharmaceutical, based on techne-
tium-99m-labeled gamma-alumina (99mTc-Al2O3), for the detec-
tion of sentinel lymph nodes in endometrial cancer patients. 
Materials and Methods: Nanocolloid 99mTc-Al2O3 with size of 
nanoparticles 80-100nm coated with organic covering was 
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studied. During passage through the lymphatic way nanoparti-
cles lose organic coating and strongly accumulate in the senti-
nel lymph nodes without redistribution. The study included 36 
patients with endometrial cancer T1aNхM0 - T1bNхM0 stage. 
The day before surgery, two submucosal injections of 99mTc-Al2O3 
at a dose of 20 MBq per quadrant were made in each quadrant 
around the cervical tumor. SPECT study was performed at 18 
hours after injection, intraoperative detection was executed by 
gamma probe at 20 hours after injection. Patients were then 
underwent pelvic lymph node dissection. After lymphodissec-
tion, the removed lymph nodes were re-examined with gamma 
probe to detect SLNs missed during intraoperative examina-
tion. Results: In all patients 36 SLN were identified by SPECT 
and 48 SLN by gamma probe. Accumulation of 99mТс-Аl2O3 in 
SLN was average - 6% by SPECT and average - 8% by gamma 
probe. The most common site for SLN detection was the inter-
nal iliac vessels 35,5% (n=17), in the course of the external iliac 
vessels, with 18.7%(n=9), in the course of common iliac vessels 
of 16.6% (n=8), a single SLN was located in the same region of 
the obturator fossa and the aortic bifurcation and iliac arteries. 
The excised SLNs were evaluated by imprint cytology with sub-
sequent routine histological examination. When conducting a 
rapid cytological evaluation of sentinel lymph nodes were iden-
tified in 2 cases of metastatic lymph nodes, and for the 1 patient 
had micrometastases. Conclusions: Тhe clinical study of 99mТс-
Аl2O3, a new radiopharmaceutical agent, have shown that the 
studied nanocolloid has high uptake level in SLN and can be 
successfully used for visualization of SLN in patients with endo-
metrial cancer. SPECT and intraoperative gamma probe-guided 
identification performed after injection of 99mTc-Al2O3 enable the 
detection of SLNs with 97,2 % sensitivity.

EP-0460
The contribution of 18F-FDG-PET/CT in restaging patients 
with endometrial cancer
F. Vlachou1, A. Nikaki1, V. Fillipi2, K. Dalianis1, T. Pipikos1, M. 
Vogiatzis1, D. Kechagias2, S. Merisoglou1, V. Papoutsis1, J. Andreou2, 
V. Prassopoulos1; 1Nuclear Medicine & PET/CT Department, Hygeia 
SA, Marousi, GREECE, 2PET/CT Department, Hygeia SA, Marousi, 
GREECE.

Purpose: Endometrial cancer is one of the most common gy-
necologic malignances in European countries, with good prog-
nosis at early stages. However prognosis becomes poorer at 
advanced stages as well as at recurrence. Accurate staging after 
treatment is of incremental value. In this retrospective study, 
we evaluated the role of 18F-FDG-PET/CT in restaging patients 
with endometrial cancer after therapy. Method-Material: 34 
PET/CT examinations, of 28 patients with endometrial cancer, 
were retrospectively reviewed. All patients had received the ap-
propriate treatment according to the disease (surgical removal, 
chemotherapy, radiotherapy) and were referred to PET/CT de-
partment for restaging after treatment. 60 min after the intra-
venous administration of 18F-FDG whole body Positron Emis-
sion Tomographer/ Computed Tomography was performed at a 
Siemens Biograph LSO PET/CT tomographer. All of the patients 
were previously restaged by conventional imaging (CT). Com-

parison between the results of the two imaging modalities oc-
curred. Results: In 11/34 (32.3%) cases both CT and PET were 
positive; in 1/11 PET revealed more metastatic lesions concern-
ing lymph nodes and osseous disease; PET did not show small 
pulmonary nodules in 2 cases and one small liver metastasis in 
1 case. In 2/34 (5.8%) cases CT was positive showing pulmonary 
nodules but PET was negative as these nodules did not accu-
mulate the radiopharmaceutical. In 6/34 (17.6%) cases both CT 
and PET were negative. In 5/34 (14.7%) cases CT was negative, 
while PET was positive (lymph nodes, peritoneal implantations, 
osseous metastasis, and local disease). In 10 (30%) cases CT was 
stable compared to previous examination or equivocal. PET was 
positive in 4/10 (lymph node invasion in 3, local disease in 1), 
negative for 5/10 (all true negative in 3 year surveillance) and 
equivocal in 1/10. Conclusion: PET/CT is a whole body imaging 
modality, helpful in restaging patients with endometrial cancer, 
with generally higher accuracy compared to conventional ana-
tomic imaging. Particularly, it is helpful in characterizing lymph 
nodes, peritoneal implantations, local disease and osseous me-
tastasis. Attention should be paid in the evaluation of small pul-
monary nodules and small liver lesions.

EP-0461
Charicteritics Of Bone Metastasis Detected Using F-18 
Fluorodeoxyglucose PET/CT In Patients With Cervix Cancer
S. Yoon; Department of Nuclear Medicine, Women’s Cancer Center, 
Cheil General Hosptial, Dankook University College of Medicine, 
Seoul, KOREA, REPUBLIC OF.

Objective: Cervix cancer is usually localized disease compared 
with other ovarian/endometrial malignant lesion with systemic 
disease. Usually bone metastasis is rare in the gynecologic ma-
lignancy, therefore bone scan is not indicated. The prognosis 
of gynecological cancer patients with bone metastasis is poor. 
We performed F-18 FDG PET/CT for staging and evaluation of 
metastasis in 3340 patients with cervix malignant lesion. There-
fore we evaluated the incidence and imaging characteristics in 
case of bone metastasis using F-18 fluorodeoxyglucose positron 
emission tomography (FDG-PET) in the patients with the cer-
vix cancer patients. Material and Method: Between 2009 and 
2017, we retrospectively analyzed PET/CT scans with pathologi-
cal-proven cervix cancer (3682 PET/CT studies of 1580 patients). 
Bone metastases were proved by MRI following FDG PET/CT or 
clinical follow up. Maximum SUV (mSUV) of primary cervix ma-
lignant lesion was evaluated. Results: Incidence of metastatic 
bone metastasis in 1580 patients with cervix malignancy was 
14 patients (0.88%). Seven patents (50%) among 14 patients 
showed only single bone metastasis on the PET/ CT. The most 
common metastatic sites were vertebras (10 patients) and pel-
vic bones(9 patients). One patient showed only rib metastasis. 
Measured maximum SUV of primary cervix malignant lesion 
was 14.2 +8.4. And proportion of patients with mSUV more than 
7.5 of primary cervix malignant lesion was 81%. Conclusions: 
We found that the incidence of bone metastases in the cervix 
cancer was very low (0.88%). Measured mSUV of primary cer-
vical malignant lesions with bone metastasis was very high in 
most patients. Although incidence of bone metastasis in cervix 
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cancer was very low, bone also could become metastatic sites 
in case of high mSUV of primary cervix malignant lesion and 
advanced metastatic lesions. Vertebra was the most common 
metastatic bone site.

EP-0462
18F-FDG PET/CT in patients with vulvar and/or vaginal 
cancers - A 5 year experience of an Oncology Center
P. Gouveia1, A. S. Pinto2, R. Teixeira1, L. Violante3, H. Duarte3; 1Centro 
Hospitalar do Porto, Porto, PORTUGAL, 2Centro Hospitalar de 
São João, Porto, PORTUGAL, 3Instituto Português de Oncologia 
Francisco Gentil, Porto, PORTUGAL.

Aim: To assess 18F-FDG PET/CT role in patients with vulvar and 
vaginal cancers. Material and Methods: A retrospective study 
was conducted on a cohort of 21 patients with proven biopsy 
vulvar (n=18) or vaginal cancer (n=3) who performed 18F-FDG 
PET/CT, between January 2013 and April 2018. Fourteen pa-
tients had been previously submitted to surgery: hemivulvecto-
my (n=4), radical vulvectomy (n=6) and vulvectomy with pelvic 
lymph node dissection (n=4). We collected demographic and 
clinical data of the patients, as well as 18F-FDG PET-CT indica-
tion, its result and the primary tumor maximum standard up-
take value (SUVmax). Also, we correlated 18F-FDG PET-CT results 
with other diagnostic modalities, namely CT, MRI and histologic 
analysis. Results: Patients had a mean age of 72.5 ± 12.5 years 
old. Squamous cell carcinoma was the main histological sub-
type (n=20). 18F-FDG PET/CT was mainly requested to evaluate 
relapse (n=11), followed by initial staging (n=6) and treatment 
response (n=4). The primary tumor was detected in 20 out of 
21 patients (median SUVmax 9.3 [min=5.0; max=51]). Additional 
sites of 18F-FDG uptake were identified in inguinal (n=6) and 
iliac lymph nodes (n=5) and at distant metastatic lesions (n=2). 
The presence of metastases was confirmed in all cases by biop-
sy, CT, MRI and/or with patient clinical follow-up. MRI and CT 
were performed in 6 and 5 cases, respectively, and the results 
were in agreement with the 18F-FDG PET/CT in 10 out of 11 
cases. In one case, metastatic iliac lymph nodes identified on 
18F-FDG PET/CT were not detected by CT. Conclusion: In this 
preliminary study, 18F-FDG PET-CT showed to be an useful 
method in the management of vulvar/vaginal cancers, name-
ly in defining metastatic disease extent and contributing for an 
accurate staging.

EP-0463
18F-FDG PET/CT in management of cervical carcinoma - A 
5 year experience of an Oncology Center
P. Gouveia1, A. S. Pinto2, R. Teixeira1, L. Violante3, H. Duarte3; 1Centro 
Hospitalar do Porto, Porto, PORTUGAL, 2Centro Hospitalar de 
São João, Porto, PORTUGAL, 3Instituto Português de Oncologia 
Francisco Gentil, Porto, PORTUGAL.

Aim: To assess 18F-FDG PET/CT role in the management of 
patients with cervical carcinoma. Material and Methods: We 
retrospectively reviewed 33 18F-FDG PET-CT performed in an 
Oncology Center to evaluate cervical carcinoma. We collected 
demographic and clinical data of the patients, as well as the 

18F-FDG PET-CT indication, its result and the primary tumor 
maximum standard uptake value (SUVmax). We correlated the 
18F-FDG PET-CT results with other diagnostic modalities, name-
ly CT and histologic analysis. Finally, we analized the impact of 
18F-FDG PET-CT in the management of the patient defined as 
a change to/from a non-interventional strategy (observation or 
additional imaging), to/from an interventional strategy (biopsy 
or treatment). Results: Patients had a mean age of 63.1 ± 2,38 
years old. The main histologic subtype was squamous cell car-
cinoma. 18F-FDG PET/CT was requested to evaluate relapse 
(n=23) and treatment response (n=10). Increased 18F-FDG up-
take was seen in the primary tumor in all cases (median SUVmax 
7.8 [min=5.4; max=19.9]). Additional places of 18F-FDG uptake 
were identified in pelvic (n=9) and extrapelvic lymph nodes 
(n=4), and at distant metastatic lesions (n=2), namely in the 
lungs. The presence of metastases was confirmed by CT in 10 
cases and biopsy in 3 cases. Changes in patient management 
was observed in 2 patients (6%). Conclusion: This preliminary 
study showed that 18F-FDG PET/CT might be useful in defin-
ing the extent of metastatic disease and in the management of 
patients with cervical carcinoma, with an important impact on 
staging and treatment strategy.

EP-0464
18F-FDG-PET/CT Staging Of Paraaortic Lymph Node 
Metastases In Locally Advanced Cervical Cancer, A Reliable 
Alternative To Surgical Staging?
A. Seva Delgado; Central University Hospital of Defense “Gómez 
Ulla, Madrid, SPAIN.

Purpose/Introduction: One of the main prognostic factors 
in locally advanced cervical cancer (LACC) is the presence of 
paraaortic lymph node metastases. In this patients, who will 
undergo treatment with concurrent radiochemotherapy, it is of 
vital importance to study the paraaortic lymph node status in 
order to determine the area that needs to be covered by the 
radiation fields. On the different guidelines there is not a well 
stablished knowledge about which diagnostic tests should the 
oncologist perform in this context. The aim of this work is to 
determine the value of 18F-FDG-PET/CT diagnostic test (S,E,PPV 
and NPV) in this context against gold standard ( surgical stag-
ing - laparoscopic paraaortic llymphadenectomy) Subjects 
and Methods: Data regarding result of 18F-FDG-PET/CT and 
histopatological examinations of 37 patients with histologically 
proven LACC were gathered. All those patients with LACC were 
performed initially 18F-FDG-PET/CT examination and after were 
submmited for laparoscopic paraaortic lymphadenectomy, wi-
hin 3 weeks after the imaging test. Regarding imaging procotol, 
18F-FDG-PET/CT was performed after a minimum of 6h- fasting 
and glycaemia <200mg/Dl. Metabolic data were adquired 60`af-
ter the intravenous administration of a 5 MBq/kg dose ( 0.135 
mCi/kg), Interpretation of the studies was perfomed by two 
expertise nuclear phyisicians, and , if there were discrepancies, 
a third one was requested to determine the result of the test. 
Results: 18F-FDG-PET/CT for detection of paraaortic lymph node 
involvement revealed the following results: S (44,4%), E (96,4%), 
PPV (80%) y NPV (84,4%). Discussion/Conclusion: In our pop-
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ulation, our diagnostic test showed a low sensitivity S (44,4%), 
with a high false negative rate (55,56%) for detection of meta-
static paraaortic lymph node involvement. With this results, in 
our setting , 18F-FDG-PET/CT currently its not a reliable diagnos-
tic alternative to laparoscopic lymph node lymphadenectomy.
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EP-0465
Value of FDG PET/CT in the detection of the cancer 
of the unknown primary and its correlation with 
carcinoembryonic antigen level
G. Alobthani, K. Matsunaga, T. Watabe, H. Kato, M. Tatsumi, E. 
Shimosegawa, J. Hatazawa; Osaka University, Osaka, JAPAN.

Purpose: Checking the detection rate (DR) for cancer of un-
known primary (CUP) by FDG PET/CT and it’s correlation with 
carcinoembryonic antigen (CEA) level. Methods: 287 cases 
were selected out of 654 cases of CUP (287/654; 44%) that were 
referred for FDG PET/CT during the period 2007-2017. The in-
cluded cases had: 1-biopsy-proven malignancy whose primary 
origin remains unidentified after a reasonable diagnostic eval-
uation. Most of the cases (56%) had no biopsy at the time of 
PET scanning or the biopsy eventually revealed no malignancy, 
so were excluded . 2-New case or recurrent case with biopsy 
findings different from the previous malignancy and the source 
of the second tumor unidentified. Results: DR of CUP by FDG 
PET/CT was 18% (52/287).Cervical area was the main source of 
the primary for 40% (21/52). About quarter of the cases (67 /287) 
presented initially with neck lymph nodes enlargement. DR was 
39% (26/67), and the location of the primary tumor was also 
in the neck area in 80% (21/26). Tonsils was the most frequent 
source of CUP in the neck; 52% (11/21), followed the base of the 
tongue, and larynx, each of them 14% (3/21), cervical esoph-
agus 9.5% ( 2/21), thyroid and nasopharynx each 0.5%(1/21). 
220 cases presented by extra cervical metastases, DR was 12% 
(26/220). The common primary source of CUP was the lung 
26% (8/31), the stomach 16% (5/31), liver 9.6% (3/31), thoracic 
esophagus, cecum and pancreas each of them 6% (2/31), one 
case (3%) in each of the sigmoid colon, ovary, breast, testes, skin 
of foot, perineum, and prostate. 32 cases of the CUP cases had 
high carcinoembryonic antigen (CEA). Of them, the primary 
cancer of 34% (11/32) cases were detected, and their mean CEA 
was 69 ±167 ng/ml (range 1-570). While 66% (21/32) cases their 
primary tumors were not detected and their mean CEA was 
205±570 ng/ml (range 1-2000). No significant differences be-
tween the two groups statistically, the two tailed P value = 0.45. 
Conclusion: DR was higher for CUP with cervical lymph nodes 
metastases than non-cervical (39% vs 12%). Tonsils should be 
checked carefully in cases with cervical metastases. Efficacy of 
FDG PET/CT in the detection of CUP was not correlated with the 
level of CEA.

EP-0466
Does smoking alter the FDG PET/CT uptake in head and 
neck cancers?
K. G. M. Mokoala, T. Lengana, I. Lawal, N. Mokgoro, M. Vorster, M. 
Sathekge; University of Pretoria and Steve Biko Academic Hospital, 
Pretoria, SOUTH AFRICA.

Aim: Head and neck cancer (HNC) constitutes 5.1% (> 633 000) 
of all new cancers and relates to 4.8% of all cancer deaths annu-
ally worldwide with Head and Neck Squamous Cell Carcinomas 
(HNSCC) contributing by far the largest number. Smoking is the 
major risk factor in head and neck cancers. Furthermore among 
patients with HNC, those with a significant smoking history 
have a much worse prognosis. The purpose of this study was 
to determine whether positron emission tomography/comput-
ed tomography (PET/CT) maximum standardized uptake value 
(SUVmax) differ between smokers and non-smokers with HNC. 
Materials & Methods: A review of 159 patients with head and 
neck carcinomas in smokers and non-smokers matched for T 
stage and tumor subsite was performed, with the reviewing nu-
clear physician blinded to the smoking history, and clinical stage. 
Metabolic Imaging characteristics of tumour/lesions were com-
pared using positron emission tomography/computed tomog-
raphy (PET/CT) maximum standardized uptake value (SUVmax). 
Results: The smoking HNC patients were male and younger 
than the non-smokers. The cancer types were classified as: Na-
sopharynx (41%), Larynx (20%), Tongue (8%), Tonsil (8%), Floor 
of mouth (7%) and others (16%). SUVmax was not significantly 
different in smokers compared with non-smokers (p=0.1245), 
even when analyses focused on heavy smokers (>20 pack-years 
vs. <20 pack-years). Furthermore, we could identify no obvious 
difference in the visual FDG accumulation of the paired smokers 
and non-smokers. Conclusions: In HNC patients, smoking does 
not significantly increase the positron emission tomography/
computed tomography (PET/CT) maximum standardized up-
take value (SUVmax). Additional studies are warranted to further 
describe other functional PET parameters according to tobacco 
consumption.

EP-0467
Hypoxia Imaging With [18F]HX4 In Patients With Squamous 
Cell Head And Neck Cancer
H. M. Betts1, R. A. O’Connor1, J. A. Christian1, V. Vinayakamoorthy1, 
K. Foweraker1, A. C. Pascoe1, A. C. Perkins2; 1Nottingham University 
Hospitals NHS Trust, Nottingham, UNITED KINGDOM, 2University of 
Nottingham, Nottingham, UNITED KINGDOM.

Introduction and Aim: Tumour hypoxia causes resistance to 
chemo- and radiotherapy, and is an indicator of poor prognosis 
for patients. Identifying tumour hypoxia to select patients for in-
tensified or hypoxia-modified treatment regimens is therefore of 
high clinical importance. Tumour hypoxia can be evaluated by 
PET/CT using fluorine-18 labelled 2-nitroimidazoles such as [18F]
HX4. Our aim was to evaluate [18F]HX4 hypoxia imaging in the 
treatment pathway of patients with squamous cell carcinoma of 
head and neck (HNSCC). Patients and Methods: [18F]HX4 was 
prepared to good manufacturing practice (GMP) quality at Not-
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tingham City Hospital, using our previously reported automated 
protocol.1 The study was a single-centre, phase II Investigation-
al Medicinal Product (IMP) trial, which received approval from 
the UK Medicines and Healthcare Products Regulatory Agency 
(MHRA), Research Ethics Committee, Administration of Radioac-
tive Substances Advisory Committee (ARSAC) and the National 
Health Service (NHS) prior to commencement. The main inclu-
sion criteria for the study were newly diagnosed, biopsy-prov-
en HNSCC without distant metastases, and a treatment plan of 
radical chemoradiotherapy with curative intent. All participants 
gave written informed consent to take part. Results: We present 
the results for three participants who were scanned with [18F]
HX4, alongside [18F]FDG PET/CT scans for comparison in two 
cases. Two participants were male and one female, with an age 
range of 53-71 years. [18F]HX4 PET/CT was performed in the short 
time window between completion of disease staging and the 
start of treatment. [18F]HX4 was administered intravenously, and 
patients were scanned after a target uptake period of 3 hours. 
Tumour to mediastinal ratios ranged from 1-3.5. Discussion 
and Conclusions: [18F]HX4 PET/CT was successfully performed, 
and no adverse events were encountered from administration 
of the radiotracer. The differences in [18F]HX4 uptake in this small 
series of patients exemplified the range of oxygenation present 
within histologically similar tumours. Furthermore, the [18F]HX4 
scans visualised differences in oxygenation between the pri-
mary tumour and nodal disease within the same patient. This 
observation illustrates the advantage of whole-disease hypoxia 
evaluation by PET/CT, compared with sampling methods. Since 
this study was exploratory in nature, changes to patient treat-
ment plans were not permitted based on the [18F]HX4 results. 
Validation of [18F]HX4-guided treatment modifications should 
be the focus of future studies. [1] Turton DR, Betts HM, Dutton D, 
Perkins AC. Automated radiosynthesis of GMP quality [18F]HX4 
for PET imaging of hypoxia. Nucl Med Biol. 2015;42:494-498.

EP-0468
Sentinel Lymph Node Biopsy in oral squamous cell 
carcinoma: results and follow-up
M. J. Ribelles Segura, E. Goñi Girones, I. Blanco Saiz, M. Ciria 
Esteban, F. Gomez Sainz, L. Paruta Araez, M. Gorriaran Terreros, A. 
Camarero Salazar, M. E. Martinez Lozano; Complejo Hospitalario 
de Navarra, Pamplona, SPAIN.

Purpose: To provide insight into the outcomes and follow-up 
of the sentinel lymph node biopsy (SLNB) in patients with oral 
squamous cell carcinoma (SCC) with clinical stage cT1-2N0 be-
tween validation and application phases. Subjects and Meth-
ods: Retrospective review of thirty-four patients (16 in validation 
and 18 in application phase) from 2010 to 2017. The SLNB proce-
dure consisted of lymphoscintigraphy, SPECT/CT, intraoperative 
detection using gamma probe and portable gamma camera. In 
the follow-up patients were evaluated by physical examination, 
ultrasound and/or TC of the neck. Different results and statistics 
parameters were compared between the two phases. Results: 
Mean age of the patients of phase application was higher than 
the validation (66.2±16,7 vs 55.2±14,1 years; p= 0.04). There was 
no difference between two groups in gender, size of tumour 

and differentiation grade. Mean follow-up was 45 ± 28 months 
(63 months in validation and 29 months in application phase). 
The surgical detection rate of SLNB in patients was 100%. Bilater-
al drainage was demonstrated in thirteen cases, with SLNB per-
formed in 46 lymphatic territories. A total of 110 sentinel lymph 
node (LN) were removed (mean 3,2;1-7). LN metastases were 
diagnosed in 10 (29,4%) patients (4 in validation and 6 in appli-
cation phase) with ITC (n=4), macro (n=2) and micrometasis (n= 
4) results. Only one false negative was in a patient of validation 
phase. Sensitivity (S) and negative predictive value (NPV) in a 
validation phase was 80% and 91.7%, respectively. No patients 
in the application phase had LN recurrence during follow-up 
(S=100%, VPN=100%). Recurrence was observed in 5 patients in 
validation phase, only one of them was cervical LN recurrence 
(4 with pN0 and 1pN2) and 1with pN1 in application phase. Two 
patients died from SCC causes (both in validation phase with 
pN0). No differences were evident in DSS, DFS and OS between 
validation and application phases (DSS: 87% vs 100%, p=0.386; 
DFS: 69% vs 94%, p=0.203; OS: 69% vs 94%, p=0.529). The same 
results were observed when SLNB negative vs positive were ap-
plied: DSS: 79.2% vs 90%, p=0.5; DFS: 91.7% vs 100%, p=0.52; OS: 
83% vs 80%, p=0.554. Conclusion: In the patients included in 
this study, SLNB of cN0 oral SCC provided high accuracy rates 
in clinical application phase and reduced the morbidity of elec-
tive neck dissection without significant difference in the surviv-
al parameters compared to validation phase. However, studies 
with a larger number of patients and long-term evolution are 
necessary.

EP-0469
FDG PET/CT for Metastatic Squamous Cell Carcinoma of 
Unknown Primary of the Head and Neck
Y. Liu; Rutgers New Jersey Medical School, Newark, NJ, UNITED 
STATES OF AMERICA.

Purpose: Squamous cell carcinoma of unknown primary (SC-
CUP) is mostly in the head and neck. The role of FDG PET/CT 
in the detection of the primary is uncertain. Published data are 
limited by heterogeneity of pathology, varied diagnostic crite-
ria and small sample size. Subjects & Methods: A retrospective 
study was conducted in 40 patients who had FDG PET/CT for 
SCCUP. Prior to PET/CT, patients had underwent standard clinical 
evaluation including the history, complete physical examination 
with emphasis on the head/neck, and flexible rhinolaryngos-
copy. Majority of the patients had regional anatomic imaging 
as well. All eligible subjects had available histopathological in-
vestigations, and/or clinical and image follow-up data after the 
PET/CT. Results: FDG PET/CT detected the primary in 16 of 40 
patients (40%), and the most common locations of the primary 
were in the base of the tongue, palatine tonsil and hypophar-
ynx. There were 10 false positive and 6 false negative PET/CT 
scans. There was no difference in the mean SUVs of the suspect-
ed primary lesions between true and false positive groups. The 
sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV) and overall accuracy of FDG PET/CT for 
SCCUP in this patient cohort were 72.7% (16/22), 44.4% (8/18), 
61.5% (16/26), 57.1% (8/14) and 60% (24/40), respectively. The 
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tonsil was the site with the most false positive and false negative 
findings. Discussion & Conclusion: FDG PET/CT might be an 
effective single shot of whole-body imaging for detection of the 
primary in SCCUP. The tonsils and the base of the tongue were 
the most common sites of the primary. Low specificity remains 
the most notable weakness of FDG-PET in work-up for SCCUP, 
which was prominently in the tonsils mainly due to varied phys-
iologic uptake and inflammation. Another significant factor of 
low specificity of FDG PET/CT for SCCUP is the image indication 
bias. Considering to look for the unknown primary, radiologists 
or nuclear medicine physician might trend to call more abnor-
mal findings on the images for SCCUP compared to those for 
other indications. On the other hand, the most common site of 
false-negative FDG-PET findings was the tonsils as well. High 
grade physiologic uptake and small size of the lesions were the 
major reasons of the false negative FDG PET/CT.

EP-0470
Synchronous And Metacronic Tumors Diagnosed By PET/
CT With 18F-FDG In The Staging Of Head And Neck Tumors
F. Gomez-Caminero Lopez, P. Garcia-Talavera San Miguel, C. 
Achury Murcia, L. Diaz Gonzalez, J. Villanueva Curto, J. Cañadas 
Salazar, E. Martin Gomez, E. Martin Gomez, P. Tamayo Alonso; 
Complejo Asistencial Universitario de Salamanca, Salamanca, 
SPAIN.

Purpose: Demonstrate the usefulness of PET/CT identifying 
synchronous and / or metachronous tumors during the diagno-
sis / staging of head and neck tumors Subjects and Methods: 
We reviewed 3599 PET/CT studies with 18F-FDG conducted be-
tween October 2014 and December 2017. We included those 
explorations whose motive was exclusively diagnosis / staging 
of head and neck tumors. They were analyzed by sex, age, pri-
mary otorhinolaryngologic área tumor and location of the sec-
ondary lesion. Results: Of all the patients reviewed, 488 met the 
inclusion criteria. Of the studies carried out to stage the primary 
disease, in 138 cases (28%) a hypermetabolic focus suspected 
of malignancy was observed. 134 were males and 4 females. 
The average age was 65.9 years. The most frequent location of 
the primary tumor under study was 58 in the hypopharynx / 
larynx (vocal cords, piriform sinus, epiglottis), 54 in the orophar-
ynx (soft palate, floor of the mouth, tonsil, tongue, retromolar 
trigone) and 6 nasopharynx. Other less frequent indications in-
cluded lip, nasal region, nasosinusal, maxilla, auricular pinna and 
adenopathies of tumors of unknown origin until the 138 cases 
were completed. The malignant nature of the lesions was con-
firmed in 68 of the 138 cases (49%): in 30 of the primary ones 
located in the hypopharynx / larynx (44%), 27 in those located 
in the oropharynx (39.5%), 1 in the nasopharynx ( 1.5%) and 10 
from other locations (15%). Foci suspected of malignancy were 
described in, according to frequency order: digestive tract 34/68 
(50%), 16/68 in the lung (28.9%), 3/68 in the otorhinolaryngo-
logic área other than the initial one (5.2 %), 2/68 in the thyroid 
(3.4%), 1/68 in the bladder (1.7%), 1/68 in the breast (1.7%), 1/68 
in the pancreas (1.7%) and 1/68 pituitary adenoma (1.7%). Con-
clusions: The PET/CT with 18F-FDG helped the early diagnosis 
of malignant / premalignant lesion in almost half of the explora-

tions with suspicious findings of synchronous / metachronous 
tumor, thus allowing an early and adequate treatment aimed at 
these second neoplasms.

EP-0471
Sentinel node biopsy using dynamic lymphoscintigraphy 
with 99mTc-Tilmanocept (Lymphoseek) in the 
management of early (T1-T2 N0) oral squamous cell 
carcinoma:a pilot study
P. Zucchetta1, R. Di Carlo1, A. Bedogni1, E. Emmanuelli1, V. 
Bodanza1, D. Familiari2, F. Bui1, D. Cecchin1; 1University Hospital - 
Padova, Padova, ITALY, 2Norgine Group, Milano, ITALY.

Lymphnode metastases are the most relevant prognostic factor 
in oral squamous cell carcinoma (OSCC) and are presentin 25-
40% of patient with early (T1-T2 N0) OSCC. Identification of met-
astatic nodes remains a difficult task, even using advanced imag-
ing (false-negative rate between 25-40%). Elective lymphnode 
dissection (END) takes into account imaging false-negatives, 
but leads to overtreatment in 60-73% of patients. Lymphoscin-
tigraphy-driven sentinel node biopsy (SNB) has given promising 
results in OSCC, but traditional colloid tracers suffer some lim-
itations. Long residency in the injection site(s) and proximity of 
sentinel node to the primary lesion may hamper pre-operatory 
and surgical sentinel node identification. 99mTc-Tilmanocept 
(Lymphoseek), a new sentinel node tracer, binds to the CD206 
mannose receptor of lymph node macrophages and combines 
a rapid clearance of the injection site with a selective retention 
in the sentinel node. Our protocol includes dynamic lympho-
scintigraphy for 20’, immediately after peritumoral injection (4 
injections, same-day protocol 37 MBq , 2-day protocol 74 MBq), 
using a 2-heads gamma-camera (90 degree configuration, 
anterior and lateral projection, matrix 128x128, 15”/frame, 1.5 
zoom). A static image is acquired after the dynamic phase, to 
mark the surface projection of the sentinel node with an exter-
nal radioactive marker. SPECT-CT is performed to better define 
the anatomical site of the sentinel node (matrix 128x128, 25”/
frame, 120 steps, zoom 2). The surgeon performs a radioguided 
SNB using a hand-held gamma-probe, checking activity in the 
excised node and in the surgical bed. The results obtained in 
the first 3 patients (2 anterior and 1 posterior tongue lesions) 
were highly encouraging; sentinel nodes were visualized in the 
first 2-3 minutes in all cases, with optimal identification of their 
anatomical relationships in the SPET-CT images. Good target/
background ratio allowed an easy intraoperative identification 
and excision. The results of this small pilot series support the use 
of 99mTc-Tilmanocept (Lymphoseek) in SNB of early oral SCC.

EP-0472
Early Experience With 99mTc-Tilmanocept For Sentinel Node 
Detection In Head And Neck Cancer
G. Tartaglione1, A. Caggiati2, M. Maggiore2, F. P. Ieria1, M. G. Vigili3; 
1Cristo Re Hospital, Rome, ITALY, 2IDI IRCCS, Rome, ITALY, 3San Carlo 
GVM Hospital, Rome, ITALY.

Introduction: 99mTc-Tilmanocept is the first receptor-targeted 
radioactive diagnostic agent approved by the US FDA in 2013. 
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It is a mannosyl DTPA dextran that targets the CD206 receptor. 
Tilmanocept binds to mannose receptors expressed by retic-
uloendothelial tissue including macrophages and dendritic 
cells in lymph nodes, which present it to T-cell lymphocytes in 
lymph nodes. We tested 99mTc-Tilmanocept in six patients with 
H&N’ cancer to locate SLNs draining primary tumour. Subjects 
& Methods: Six consecutive patients (5 H&N’ melanoma and 
1 OSCC, cN0 neck) treated in our centre between November 
2017- February 2018 were enrolled. A mean dose of 50 MBq, 
diluted in 0.4 mL of saline solution, was injected intradermal-
ly in four points around lesion. Early and Later scans were ac-
quired starting immediately after tracer injections in Anterior/
Lateral views (LEGP collimator, 128x128 matrix, factor zoom 
x1.5) minimizing neck-collimator distance. SLNs identified by 
preoperative lymphoscintigraphy and intraoperative detection 
by a gamma-probe, were surgically removed and histological-
ly examined, using a same-day protocol. Results: In all cases a 
highest target-to-background ratio was obtained in less than 15 
min after injections. In 5 out of 6 patients, the SLNs were visu-
alized by first early scan acquired immediately after injection. A 
radioguided SLN biopsy was performed using a same-day pro-
tocol. After histological examination 2 out of 11 harvested SLNs 
were metastasis positive. 2 out of 6 patients were upstaged by 
a positive SN and a therapeutic neck dissection was performed. 
Conclusion: Although still preliminary, the results indicated that 
99mTc-Tilmanocept showed a rapid clearance from the injection 
depot and low accumulation in second-echelon nodes. That 
allowed a short injection-to-imaging time and a highest qual-
ity of imaging in few minutes. A highest target-to-background 
ratio was observed also at surgery, facilitating radioguided bi-
opsy. This radiopharmaceutical might be of particular utility in 
patients with head and neck cancer. 
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EP-0473
Predictive value of baseline 18F-FDG PET/CT peak 
standardized uptake value for progression free survival in 
Hodgkin Lymphoma
G. Ferreira, T. Ribeiro, I. Sampaio, J. Teixeira, A. Marques, H. 
Duarte; Instituto Português de Oncologia Francisco Gentil, Porto, 
PORTUGAL.

Aim: To evaluate the prognostic significance of baseline 18F-FDG 
PET/CT peak standardized uptake value (SUVpeak) in chemo-naïve 
Hodgkin Lymphoma (HL) patients, besides other PET/CT quan-
titative parameters and clinical factors. To our knowledge the 
prognostic value of baseline SUVpeak in HL has never been as-
sessed. Subjects and Methods: We retrospectively reviewed 
HL patients diagnosed according to the WHO classification cri-
teria in our Institution, between 2012 and 2016. We included 53 
chemo-naïve patients with available staging and interim PET 

scans, followed for a minimum of 12 months after treatment. 
Lean body mass normalized SUVpeak was measured at baseline, 
together with maximum standardized uptake value (SUVmax), 
metabolic tumor volume (MTV) and total lesion glycolysis (TLG). 
We accessed whether baseline quantitative PET/CT parameters, 
residual uptake on interim PET (PETi) or clinical factors, such as 
advanced stage and International Prognostic Score (IPS), were 
related to progression free survival (PFS). Cox regression models, 
receiver operating characteristic (ROC) analysis, and Kaplan-Meir 
survival curves with the Log Rank test were used (α=0,05). Re-
sults: During follow-up (median time of 47,3 months) 9 patients 
progressed, while no deaths were observed. Univariate Cox re-
gression demonstrated that baseline SUVpeak (HR 1,2; p=0,045) 
was a statistically significant predictive factor for tumor progres-
sion, unlike the remaining baseline PET/CT quantitative param-
eters (SUVmax, MTV and TLG). Advanced disease (HR 5,3; p=0,038) 
and PETi residual uptake on previously known lesions (HR 10,0; 
p=0,004) were also significant predictive factors for progression. 
Multivariate analysis confirmed the predictive value of SUVpeak 
(HR 1,3; p=0,032) and PETi residual uptake (HR 16,1; p=0,003) 
independently of staging, IPS and MTV. Based on ROC analysis, 
patients with high SUVpeak (≥ 6,975) had lower PFS (p=0,017). 
Conclusion: The only baseline PET/CT quantitative parameter 
that showed prognostic significance in HL patients was SUVpeak. 
Its greater predictive value for PFS comparing to total tumor 
burden parameters (MTV and TLG) is very promising in clinical 
practice, since it probably reflects the ability to measure tumor 
aggressiveness easily and reproducibly, in a similar manner to 
SUVmax, being less prone to noise related fluctuations.

EP-0474
Diagnostic performances of texture analysis-derived 
PET parameters in predicting evolution to symptomatic 
myeloma in patients without focal disease involvement at 
FDG-PET/CT.
C. Caldarella1, D. Ripani2, T. Za3, V. De Stefano3, A. Giordano2; 
1Nuclear Medicine Unit and PET-CT Center, Fondazione Policlinico 
Universitario “A.Gemelli”, Rome, ITALY, 2Institute of Nuclear Medicine, 
Università Cattolica del Sacro Cuore, Rome, ITALY, 3Institute of 
Hematology, Università Cattolica del Sacro Cuore, Rome, ITALY.

Background and Aim: FDG-PET/CT is a useful one-stop-shop 
tool in depicting disease involvement in patients with smoul-
dering multiple myeloma (MM) diagnosed on the basis of lab-
oratory signs and bone marrow biopsy; however, focal involve-
ment is not always noticeable on FDG-PET/CT in this setting. 
Aim of our study was to determine whether PET-derived param-
eters derived from texture analysis of axial bone predict progres-
sion to symptomatic MM in patients undergoing FDG-PET/CT 
for staging purposes without evidence of focal sites of 18F-FDG 
uptake. Materials and Methods: patients with smouldering 
MM undergoing FDG-PET/CT for disease staging from January 
1st 2016 to September 30th 2017 were retrospectively reviewed 
in order to retrieve patients without evidence of focal sites of 
18F-FDG uptake. For each patient the axial bone including the 
whole spine, pelvis and the proximal half of each femoral di-
aphysis was contoured by placing 2-dimensional ROIs on each 
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slice of sagittal projections; single ROIs were summed in order 
to produce 3-dimensional VOIs of these structures (spine-pelvis, 
femoral diaphyses). A dedicated software (Lifex®,www.lifexsoft.
org) allowed to obtain, for each ROI, conventional parameters 
(SUVmax, SUVmean, SUVpeak, MTV, TLG), first-order textural his-
togram and shape features (Skewness, Kurtosis, Entropy, Energy, 
Sphericity, Compacity), and advanced textural second-order 
features (Grey-Level Zone Length Matrix [GLZLM], Grey-Level 
Run Length Matrix [GLRLM], Neighborhood Grey-Level Different 
Matrix [NGLDM] and Grey Level Co-occurrence Matrix [GLCM]). 
Progression to symptomatic MM was assessed on the basis of 
clinical-laboratory symptoms and signs. Results: based on the 
aforementioned criteria, 23 patients were included (12m, 11f; 
mean age 61.8 ± 10.3y), although outcome information to de-
termine possible progression to symptomatic MM was available 
only in 17 patients: 11/17 (65%) patients never met the criteria 
for symptomatic MM during their follow-up, while 6/17 (35%) 
patients progressed to symptomatic MM so they needed to 
start specific treatment. Conventional parameters, as well as the 
first-order textural histogram and shape features did not signifi-
cantly differ between patients according to their progression to 
symptomatic MM for both VOIs (spine-pelvis and femoral diaph-
yses); conversely, Grey-Level Zone Length Matrix_ Short-Zone 
Low Gray-level Emphasis (GLZLM_SZLGE) which depicts the dis-
tribution of the short homogeneous zones with low grey-lev-
els, derived from femoral diaphyses, was significantly lower in 
patients who progressed to symptomatic MM (median 0.026 
[IQR 0.022-0.031] vs median 0.059 [IQR 0.030-0.077]; P=0.041). 
Conclusion: our preliminary data from a small population show 
textural PET-derived advanced features may be expression of 
subtle disease distribution in the axial bone marrow, with possi-
ble prognostic impact.

EP-0475
Neural Networks improves the prognostic value of end-of-
treatment FDG-PET/CT in diffuse large B-cell lymphoma
S. Annunziata1, A. Pelliccioni1, E. Maiolo2, A. Cuccaro2, S. Hohaus2, 
A. Giordano1; 1Institute of Nuclear Medicine, Università Cattolica 
del Sacro Cuore, Rome, ITALY, 2Institute of Hematology, Università 
Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: FDG-PET/CT at the end of first line chemo-im-
munotherapy in patients with diffuse large B-cell lymphoma 
(DLBCL) showed a good prognostic power. Nevertheless, some 
limitations emerged as sub-optimal accuracy in the exact pre-
diction of time to adverse events in the follow-up. Neural Net-
works (NN) have been proposed to improve the prediction 
power of multi-regression models (MR). Aim: Aim of this study 
is to evaluate the prognostic value of end-of-treatment FDG-
PET/CT in diffuse large B-cell lymphoma using Neural Networks, 
in particular for the prediction of the time to adverse events 
in the follow-up. Methods: FDG-PET/CT at the end of first line 
chemo-immunotherapy for DLBCL were retrospectively eval-
uated by visual method (Deauville Score: DS) and semi-quan-
titative parameters as SUVpeak, qPET (target SUVpeak to liver 
SUVmean), MTV and TLG at different SUVmax thresholds (40%, 
60%, 80% of SUVmax). Death and disease progression in the 

follow-up were considered as adverse events. For MR and NN, 
FDG-PET/CT parameters and time-to-event were considered 
as input variables and target variables, respectively. NN analy-
sis consisted in a Multilayer Perceptron with 10 hidden neurons, 
which showed the best performance respect to 8 and 12 ones. 
Sigmoidal activation function for all the neurons was used. NN 
mean absolute error (MAE) in predicting time-to-event was 
calculated. Results: Three hundred and eight patients were 
retrospectively included. Scans with DS 1 were 163/308 (53%), 
DS 2 44/308 (14%), DS 3 36/308 (12%), DS 4 43/308 (14%), DS 5 
22/308 (7%). MR were not able to predict time-to-event, show-
ing a correlation coefficient lower than 0.30. NN showed a cor-
relation coefficient of 0.87 for time-to-progression and 0.94 for 
time-to-death. NN MAE was 23.6% for time-to-progression and 
21.1% for time-to-death, respectively. For a time-to-event short-
er than 30 months, a linear relationship between FDG-PET/CT 
parameters and time-to-event was evident, NN MAE was of 40% 
for time-to-progression and 36.4% for time-to-death. For a time-
to-event longer than 30 months, NN showed a non-linear rela-
tionship, with a MAE of 15.6% for time-to-progression and 13.3% 
for time-to-death. Conclusions: Neural Networks allows end-
of-treatment FDG-PET/CT in diffuse large B-cell lymphoma to 
predict the time to adverse events as progression and death in 
the follow-up, improving over multi-regression analysis. Neural 
Networks showed the presence of a non-linear model in the re-
lationship between FDG-PET/CT parameters and time-to-event 
not previously described.

EP-0476
Fat Body Mass Measured on CT of Pretreatment 18F-FDG 
PET/CT is a Prognostic Factor of Diffuse Large B-Cell 
Lymphoma Treated by R-ACVBP
D. Tonnelet1, S. Becker2, M. Toledano1, I. Gardin2, V. Camus3, H. Tilly4, 
F. Jardin5, P. Vera2, P. Decazes2; 1Department of Nuclear Medicine, 
Henri Becquerel Cancer Center, Rouen, FRANCE, 2Department 
of Nuclear Medicine, Henri Becquerel Cancer Center and Rouen 
University, QuantIF – LITIS [EA 4108], Rouen, FRANCE, 3Department 
of Haematology, Henri Becquerel Cancer Center, Rouen, FRANCE, 
4Department of Haematology, Henri Becquerel Cancer Center and 
Rouen University, INSERM U1245, Rouen, FRANCE, 5Department 
of Haematology, Henri Becquerel Cancer Center and Rouen 
University, INSERM U12455, Rouen, France, Rouen, FRANCE.

Introduction: R-ACVBP is an intensified chemotherapy of Dif-
fuse Large B-Cell Lymphoma (DLBCL) whose toxicity limits its 
use to young patients (< 60 years-old). Our aim was to explore in 
patients treated by R-ACVBP for DLBCL the prognostic value of 
anthropometric parameters measured on CT of pre-therapeu-
tic 18F-FDG PET/CT. Subjects & Methods: We retrospectively 
included 58 patients with DLBCL treated by R-ACVBP and who 
underwent a pre-therapeutic 18F-FDG PET/CT. Anthropometric 
parameters were measured by in-house software, called Anthro-
pometer3D, allowing an automatic multi-slice measurement of 
Lean Body Mass (LBM), Fat Body Mass (FBM), Muscle Body Mass 
(MBM), Visceral Fat Mass (VFM) and Sub-cutaneous Fat Mass 
(SCFM) on CT of PET/CT. All anthropometric parameters were 
normalized by the patient’s body surface area (BSA) used to cal-
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culate the dose of R-ACVBP. Body mass index (BMI), internation-
al prognostic index (IPI) and metabolic tumour volume (MTV) 
were also studied. Spearman’s rank correlation coefficients (ρ) 
were computed between anthropometric parameters. A receiv-
er operating characteristic (ROC) curve analysis was performed. 
Overall survival at 5 years was studied using a Kaplan-Meier 
method and uni/multivariate Cox analysis. Results: FBM had 
a strong correlation with SCFM and VFM (ρ=0.99 and 0.78, re-
spectively). LBM and MBM were relatively uncorrelated to other 
anthropometric parameters (maximal |ρ|=0.61 and 0.47, respec-
tively). In the ROC analysis, only FBM, SCFM, VBM and LBM had 
an area under the ROC curve (AUC) significantly higher than 0.5. 
For the correlated parameters, FBM had a better AUC than SCFM 
and VFM (0.75, 0.73 and 0.72, respectively) and was therefore the 
only retained. Patients with high FBM (> 12.7 kg/m²) or low LBM 
(< 30.1 kg/m²) had significantly worse prognosis in Kaplan-Mei-
er (p=0.005 and p=0.023, respectively). Only FBM was significant 
in the Cox univariate analysis (HR: 6.37, p=0.02). In a stepwise 
multivariate Cox analysis combining FBM and LBM, the only 
significant parameter was FBM. Conclusions: FBM measured 
by Anthropometer3D on the pre-therapeutic 18FDG PET/CT of 
patients having a DLBCL treated by R-ACVBP is an important 
prognosis factor, possibly linked to chemotherapeutic bio-dis-
tribution involved in the intensification. A dose calculation of 
R-ACVBP taking into account FBM rather than BSA could be 
pharmacokinetically beneficial.

EP-0477
Predictive Value of Quantization Parameters Acquired by 
a Novel Lesion Detection Algorithm on Baseline 18F-FDG-
PET/CT in Patients with Diffuse Large B-Cell Lymphoma: 
Interim Analysis of a Multi-centric Study
S. Czibor1, L. Jorgov1, Z. Varga1, N. Zsoter2, T. Gyorke1; 1Semmelweis 
University, Nuclear Medicine Center, Budapest, HUNGARY, 2Mediso 
Medical Imaging Systems Ltd., Budapest, HUNGARY.

Aim: To evaluate the prognostic value of semi-quantitative and 
volumetric parameters evaluated by a novel gradient-maximiz-
ing lesion detection algorithm in the baseline 18F-FDG-PET/CT 
scan of patients diagnosed with diffuse large B-cell lymphoma 
(DLBCL). Materials and Methods: Data of 64 DLBCL patients 
(30 women, 34 men; mean age 55.16±16) from two Hungar-
ian centres were evaluated as part of an interim analysis of a 
multi-national, multi-centric study. In each case, a baseline 
18F-FDG-PET/CT scan was performed before the initiation of 
R-CHOP-immunochemotherapy. A novel lesion detection soft-
ware (Mediso InterView Fusion) was applied in the evaluation, 
where after detecting all local maxima positions inside of the 
PET image, region-growing was performed independently from 
each of them to find that region-specific threshold where the 
given region has the highest gradient. The average of the max-
imum standardized uptake values (SUVmax) and the sum of the 
metabolic tumor volume (MTV) and the total lesion glycolysis 
(TLG) was calculated of each lesion showing increased FDG-up-
take corresponding to DLBCL. As these data are to be included 
in a larger report, we do not disclose p-values. Results: When 
dividing the patient population into two equal groups deter-

mined by the median of either SUVmax, MTV or TLG, the progres-
sion-free survival Kaplan-Meier curves of the latter two parame-
ters were diverging, while it was not prominent with the former 
one. Univariate Cox proportional hazard regression analysis 
showed about 1.6 times higher hazard of relapse for large MTV 
as compared to small MTV; about 1.4 times higher hazard com-
paring high TLG with low TLG; and lead to an unreliable model 
of SUVmax. Both MTV and TLG seemed to have a prognostic val-
ue indepentent of the Revised International Prognostic Index 
(R-IPI). 18-months progression-free survival analysis could be 
performed in 62 patients, where receiver operating character-
istic (ROC) analysis resulted in an area under the curve of 0.603, 
0.689, and 0.660 examining SUVmax, MTV, and TLG, respectively. 
MTV and TLG was higher (median±IQR: 574±943 vs. 187±535 
and 5064±10899 vs. 1174±3498, respectively) in the 13 patients 
showing progression in the first 18 months compared to those 
in remission, while SUVmax tended to be lower (median±IQR: 
7.81±6.76 vs. 9.01±7.09). Conclusion: According to our inter-
im analysis, of the gradient-maximizing lesion detection-based 
baseline 18F-FDG-PET/CT parameters, MTV and TLG are likely 
to hold a prognostic value in DLBCL patients, while the role of 
SUVmax is controversial. Further examination in a larger patient 
cohort and comparison with conventional lesion-delineating 
methods are planned.

EP-0478
Prognostic value of baseline FDG PET parameters in 
high risk diffuse large B-cell lymphoma patients treated 
with dose-dense chemoimmunotherapy including 
early systemic central nervous system prophylaxis in a 
prospective Nordic multicentre study
C. Stokke1,2, I. Fiskvik1, L. Mikalsen1, A. Loimaala3, J. Schildt3, S. 
Leppa3,4, H. Holte1; 1Oslo University Hospital, Oslo, NORWAY, 
2Oslo Metropolitan University, Oslo, NORWAY, 3Helsinki University 
Hospital, Helsinki, FINLAND, 4University of Helsinki, Helsinki, 
FINLAND.

Introduction: In treatment of diffuse large cell lymphoma (DL-
BCL), baseline and interim PET/CT early during a course of che-
motherapy are increasingly being used for risk stratification, and 
PET/CT after treatment is used to assess response. Although the 
prognostic value seems promising, there is uncertainty regarding 
the different PET parameters’ relative value. Here, patients includ-
ed in the Nordic multicentre CHIC study were analysed with the 
aim of evaluating the ability of baseline FDG-PET parameters to 
predict patient outcome. Subjects and Methods: The study in-
cluded high risk diffuse large B-cell lymphoma (DLBCL) patients. 
The patients were treated with dose-dense chemoimmunother-
apy including early systemic central nervous system prophylaxis. 
Chemoimmunotherapy consisted of two courses of high dose 
methotrexate (HD-Mtx) in combination with R-CHOP14, fol-
lowed by four courses of R-CHOP14 and one course of R-HD-
AraC. Liposomal cytosine arabinoside (AraC) was administered 
intrathecally at courses 1, 3 and 5. Recruitment ended Decem-
ber 2015. FDG PET/CT was scheduled both at baseline and after 
chemoimmunotherapy, and overall survival (OS) and progres-
sion-free survival (PFS) are available for all patients. 51 patients 
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that underwent FDG PET/CT at baseline have been included 
for the current analyses. The following baseline PET parameters 
were measured for each lesion: Standardized uptake value (SUV) 
max, metabolic tumour volume (MTV) and total lesion glycoly-
sis (TLG). Total MTV and TLG values (tMTV and tTLG), excluding 
affected spleen and liver, and the number of metabolic active 
lesions were calculated for each patient. Survival analyses were 
performed using Kaplan-Meier curves and log rank tests. The 
covariates were dichotomized using median cut-offs. Cox re-
gression was performed for significant findings. Results: Median 
baseline values (range) for the tMTV and tTLG were 567,0 (3,1 - 
13505,9) ml and 4615,3 (15,3- 46393,3), respectively. The median 
number of lesions was 10 (1-90) and the maximum intrapatient 
SUVmax had a median value of 20,5 (5,1 - 79,0). PFS and OS rates 
at 30 months were 69 % and 80 %, respectively. No significant 
associations to survival were found for maximum SUVmax, tMTV 
or tTLG. The number of metabolic active lesions demonstrated 
a significant association (p<0,05) with OS. The hazard ratio was 
1,034 per additional lesion (p<0,01). Conclusion: A higher num-
ber of metabolic active lesions indicated a poorer prognosis, but 
no significant correlations to outcome were found for SUVmax, 
MTV and TLG. Further work may also include additional PET pa-
rameters, as heterogeneity, clinical prognostic factors, and tu-
mour-related molecular factors.

EP-0479
Monoclonal gammopathy of undetermined significance 
(MGUS): 18 FDG PET/CT findings in the follow-up setting
M. A. Molina, C. Gonzalez, B. Fiamingo, S. Traverso, G. Bruno; 
Fundación centro diagnostico nuclear, Buenos Aires, ARGENTINA.

Aim: The aim of this study was to describe the utility of 18F-flu-
orodeoxyglucose (18F-FDG) positron emission tomography 
(PET)/computed tomography (CT) for evaluation of patients 
with Monoclonal Gammopathy of Undetermined Significance 
(MGUS) in the follow-up setting. MGUS is an asymptomatic plas-
ma cell dyscrasias characterized by a monoclonal protein (M 
protein) < 3 g/dL (30 g/L) in the serum and < 10% monoclonal 
plasma cells in the bone marrow and no evidence of end-organ 
damage. On average, the estimated risk of MM progression is 
1% per year for MGUS. New imaging methods are demonstrat-
ing that some patients in the MGUS category are exhibiting ear-
ly signs of MM. Materials and Methods: This was a single-insti-
tution retrospective analysis of 20 patients with MGUS diagnosis 
referred to 18FDG PET/CT with negative radiologic surveys or 
non-specific morphologic bone lesions for MM in conventional 
X-Ray imagines. Results: Among 20 patients (mean age: 65.42 
range: 41-82; Female/Male 1:1) with MGUS diagnosis referred to 
18FDG PET/CT, 60% (12) had negative radiologic surveys and 
40% (6) presented non-specific lesions in conventional X-Ray 
imagines before perform 18FDG PET/CT. As 18FDG PET/CT re-
sults, 12 patients had negative findings (2 of them with non-met-
abolic non-specific lesions in CT and 10 without evidence of 
bone lesions). 8 patients had positive 18F-FDG uptake, 75% (6) of 
them presented hypermetabolic morphologic bone lesions in 
CT whereas 25% (2) had focal uptake on 18F-FDG-PET with nega-
tive radiologic features (sensibility 75%, specificity 83%). Patients 

with more than 1 positive uptake lesions on 18F-FDG-PET had a 
higher SUV max value in compare to those with only 1 positive 
uptake lesion on 18F-FDG-PET (SUV max 4.7 vs 14.6, p=0.05). The 
most frequent sites of involvement were iliac bone (37.7%), sa-
crum (21.4%) and sternum (14.2%). No extra-osseous manifesta-
tions was observed. Conclusion: While a positive 18F-FDG PET 
reliably predicts active MM, a negative 18F-FDG PET is support-
ive evidence of MGUS. Improved imaging in this patients could 
allow more tailored clinical management and play an important 
role in the disease prognosis. In our experience, 18F-FDG had 
resulted in 40% of upstaging. Further prospective studies are 
needed to address which patient benefits more from 18F-FDG 
PET/CT in the follow-up setting of MGUS patients and when it is 
appropriated to indicate it.

EP-0480
FDG-PET/CT Has a High Diagnostic Yield in Suspected 
Occult Cancer
N. Giannoutsou1, K. B. Caspersen2, O. Gerke2, S. Hess3,4; 1Dept. of 
Acute Medicine, Hospital Southwest Jutland Esbjerg, Esbjerg, 
DENMARK, 2Dept. of Nuclear Medicine, Odense University Hospital, 
Odense, DENMARK, 3Dept. of Radiology and Nuclear Medicine, 
Hospital Southwest Jutland Esbjerg, Esbjerg, DENMARK, 4Dept. of 
Regional Health Research, Faculty of Health Sciences, University of 
Southern Denmark, Odense, DENMARK.

Aim: Patients with suspected serious disease, i.e. patients with 
non-specific symptoms and signs suggestive of occult can-
cer, comprise a heterogeneous population that poses a clin-
ical challenge. The diagnostic strategy remains controversial; 
in Denmark, a cancer fast-track program has been instituted, 
but FDG-PET/CT is not generally part of the routine work-up. 
We retrospectively evaluated the diagnostic value of FDG-PET/
CT in consecutive SSD patients referred from a dedicated SSD 
outpatient clinic. Material & Methods: All SSD patients referred 
for FDG-PET/CT from the local SSD clinic from 1 November 
2016-1 November 2017 were included. Medical records were 
comprehensively reviewed for conclusions on the diagnostic 
workup including other diagnostic procedures, histopathology, 
and clinical conclusions. Mean follow-up was 11 months [range 
5-17]. Patients without cancer were followed for at least six 
months. A PET/CT scan was considered true positive for cancer, 
if FDG uptake suggestive of malignancy was confirmed by biop-
sy, and false positive if subsequent investigations could not con-
firm malignancy. A scan was considered true negative, if FDG 
uptake was normal or reported as reflecting a benign condition, 
and the fast track course was completed without establishing 
malignant disease. A scan was considered false negative, if no 
abnormal FDG uptake suggestive of malignancy was reported, 
and a cancer was subsequently diagnosed. Results: Fifty-nine 
patients were included; 49% males and a median age of 68 years 
(range 37-89). Nine patients were diagnosed with cancer (prev-
alence 15% [7-27%]); colon, prostate, myeloma, thyroid, lung 
(n=2), and metastases of unknown primary (n=3). All were cor-
rectly detected with FDG-PET/CT. Forty-one were true negative, 
nine were false positive and there were no false negative results. 
Thus, sensitivity, specificity, positive and negative predictive 
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values, and accuracy was 100% [66-100%], 82% [69-91%], 50% 
[26-74%], 100% [92-100%], and 85% [73-93%], respectively. Con-
fidence intervals are in brackets. Conclusion: FDG-PET/CT had a 
high diagnostic yield in consecutive SSD patients with clinically 
suspected occult cancer: Cancer prevalence was 15%, sensitivity 
and negative predictive value was 100%, but the short follow up 
period in the majority of patients must be kept in mind. FDG-
PET/CT should be considered first-line imaging modality in this 
setting.

EP-0481
Characterization of Residual Lymphoma Masses After 2 
Cycles of Chemotherapy Using Whole-Body Diffusion-
Weighted MRI and FDG-PET
C. Lin1, S. Mule2, E. Piekarski2, P. Blanc-Durand2, P. Zerbib2, R. Ricci2, 
K. Belhadj2, T. Yen1, C. Haioun2, A. Rahmouni2, A. Luciani2, E. Itti2; 
1Chang Gung Memorial hospital, Taipei, TAIWAN, 2Henri Mondor 
Hospital, Creteil, FRANCE.

Purpose: To assess the value of diffusion-weighted imaging 
(DWI) in characterizing residual lymphoma masses early during 
first-line chemotherapy, compared with FDG-PET as the refer-
ence standard. Methods: Our prospective study included 120 
patients with bulky disease at diagnosis (1 or more masses 
>7cm largest diameter). Whole-body DWI at 3 Tesla (b = 50, 
400, 800 s/mm2) and FDG-PET were performed within 1 week 
from each other, or simultaneously using PET/MRI (Biograph 
mMR) in the later patients, before initiation and after 2 cycles 
of chemotherapy, except in 6 patients (3 consent withdrawals, 
2 hospital changes and 1 death after baseline scans). Cellularity 
and metabolism of the main bulky masses for each patient were 
assessed quantitatively. Volumes-of-interest encompassing the 
entire tumors at baseline and interim were drawn semi-auto-
matically after adequate segmentation on both modalities to 
obtain the ADCmean and the SUVmax metrics. The 2014 Luga-
no classification was used for PET interpretation and a Deauville 
score of 4 or 5 was considered positive. Results: Preliminary 
results of the first 85 patients -38 diffuse large B-cell (DLBCL), 
29 Hodgkin (HL) and 18 follicular (FL) lymphomas- bearing 90 
bulky masses >7cm are presented. Before treatment, ADC-
mean of these masses was 1.094±0.340 x10-3 mm2/s (range, 
0.676-2.400). They were all FDG-avid with a SUVmax of 17.8±8.9 
(range, 4.0-43.3). When considering the different lymphoma 
subtypes, HL (29 masses) had significantly higher ADCmean val-
ues than either DLBCL (41 masses) or FL (20 masses), 1.378 vs. 
0.969 and 0.939 x10-3 mm2/s, respectively (P<0.0001), while no 
difference was found between DLBCL and FL. Conversely, DL-
BCL had significantly higher SUVmax than either HL or FL, 24.1 
vs. 13.0 and 11.66, respectively (P<0.0001), while no difference 
was found between HL and FL. At interim, ADCmean values of 
PET-positive (n=29) and PET-negative (n=55) residual masses 
were 1.425±0.409 vs. 1.933±0.501 x10-3 mm2/s (P<0.0001). Con-
clusions: Whole-body DWI with ADC mapping in patients with 
bulky masses at baseline shows different features between HL 
and non-Hodgkin lymphomas. In addition, characterization of 
residual masses by their cellularity at mid-induction seems well 
correlated with metabolic response (NCT02300402).

EP-0482
Performance of advanced imaging modalities at diagnosis 
and treatment response evaluation of patients with post-
transplant lymphoproliferative disorder: A systematic 
review
F. Montes de Jesus1, T. Kwee1, M. Nijland1, X. Kahle1, G. Huls1, R. 
Dierckx1, T. van Meerten1, O. Gheysens2, D. Dierickx2, V. Vergote2, W. 
Noordzij1, A. Glaudemans1; 1University medical center groningen, 
Groningen, NETHERLANDS, 2University Hospitals Leuven, Leuven, 
BELGIUM.

Introduction and Aim: Post-transplant lymphoproliferative 
disorder (PTLD) is a serious complication after solid organ and 
hematopoietic stem cell transplantation, associated with signif-
icant morbidity and mortality. In this systematic review we eval-
uated the clinical performance of advanced imaging modalities 
at diagnosis and treatment evaluation of PTLD patients after 
solid organ and hematopoietic stem cell transplantation. Meth-
ods: We have carried out a literature search until December 15, 
2017 using PubMed/Medline, Embase, “Web of Science” and Co-
chrane Library databases concerning the performance of com-
puted tomography (CT), magnetic resonance imaging (MRI) 
and 18F-flurodeoxyglucose positron emission tomography/
computed tomography (FDG-PET/CT) at diagnosis or treatment 
response evaluation of PTLD patients. Results: A total of 11 
studies were included comprising 368 patients, where positron 
emission tomography was the core topic in all studies selected. 
The methodological quality according to QUADAS-2 of the re-
viewed studies was moderate-poor. At diagnosis, FDG-PET(/CT) 
reportedly identified additional lesions not visualized by mor-
phological imaging (CT and/or MRI) in 11% (37/322) of patients. 
FDG-PET(/CT) reportedly detected additional extra-nodal sites 
in 5% (16/322) of patients and 4% (13/322) of patients were up-
staged based on FDG-PET(/CT) findings. At treatment response 
evaluation FDG-PET/(CT) findings altered or guided treatment 
in 13% (10/76) of patients. Two reviewed studies reported a neg-
ative end of treatment FDG-PET(/CT) to be a predictor of longer 
progression-free survival. Conclusion: FDG-PET(/CT) is current-
ly the most frequently investigated imaging modality in PTLD 
patients. Available studies report promising results in detection, 
staging and therapy evaluation but suffer from methodological 
shortcomings. Concerns remain with regard to occurrence of 
false positives due to inflammatory conditions and false neg-
atives due to physiological high background activity and early 
lesions PTLD (non-destructive PTLD, WHO 2017). Table 5. Sum-
mary imaging results for the detection and staging & treatment 
evaluation in patients with PTLD
Abbreviations: BMI: bone marrow involvement; CNS: central 
nervous system; CT: computed tomography; LDH: serum lac-
tate dehydrogenase MRI: magnetic resonance imaging; PET: 
18F-flurodeoxyglucose positron emission tomography/(com-
puted tomography); PTLD: Post-transplant lymphoproliferative 
disorder; SUVmax: maximum standardized uptake value.

EP-0483
Hyperwarburgism. The prognostic value of cerebral 
18F-FDG uptake in patients with lymphoma
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Q. G. Pitalúa Cortés, O. García Pérez; Instituto Nacional de 
Cancerología, Mexico City, MEXICO.

Introduction: “Hyperwarburgism” or “exaggerated Warburg ef-
fect” is a well-documented but rare phenomenon; consists of 
the association of hypoglycaemia and lactic acidosis in the pres-
ence of neoplasms, especially in lymphoproliferative processes 
such as lymphoma. This association is attributed to the Warburg 
effect (avid consumption of glucose via the glycolytic pathway 
and concomitant production of lactate, even in aerobic con-
ditions). The persistence of hypoglycaemia, the low cerebral 
avidity for FDG, with a lack of neurological signs, indicate that 
there is an alternative source of energy, different from glucose, 
which is responsible for preserving brain function and prevent-
ing neurological symptoms. Lactate, therefore, is not only the 
last product of glycolysis, but also a metabolic substrate for the 
brain in the case of hypoglycemia. Subjects and Methods: 
Lymphoma staging FDG PET-CT scans performed at Instituto 
Nacional de Cancerologia during the year 2013, 2014 and 2015 
were analyzed. Patients with inclusion criteria were included 
(low or abscent FDG brain uptake, complete laboratory stud-
ies and follow-up). Results: We analyzed 587 patient files, but 
only 9 patients fullfiled inclusion criteria. The patients present-
ed an average age of 60 years (Range 37 - 80), with diagnosis 
of diffuse large cell lymphoma B without classifying 4 patients, 
no centrogerminal 1 patient, and centrogerminal 2 patients, pe-
ripheral LNH T 1 patient and a patient with Burkitt’s Lymphoma. 
The average SUVmax of the lesions was 16 (range 7.6 - 37). The 
SUVmax of the brain was 4.4 (range 0.9 - 7.3). The average glu-
cose of the patients was 56 mg / dl, lactate 4.4, pH 7.3. Of the 
9 patients 2 are still alive (22.2%), and 7 died before 3 months 
(77.7%). Discussion / Conclusion: Our analysis is very similar to 
what is described in the literature. Therefore, it is very import-
ant to take the SUVmax brain as a prognostic factor of mortality, 
instead of the SUVmax of the lesion, since they varied from 7.6 
to 37. The low brain uptake of FDG gives patients with lympho-
ma diagnosis a bad prognosis, since the short-term mortality is 
very high (77.7%), due to the complications of the tumor (ex-
ample: tumor lysis), as well as the refractory hypoglycemia they 
present. Chemotherapy can disrupt the metabolic pathways of 
malignant cells and correct these abnormalities and should be 
initiated without delay.

EP-0484
Prognostic Relevence Of F-18 FDG PET/CT Parameters In 
Newly Diagnosed Multiple Myeloma
I. Ak Sivrikoz1, H. Uskudar Teke2, H. Onner3, E. Gündüz4; 1Eskisehir 
Osmangazi University School of Medicine, Department of Nuclear 
Medicine, Eskisehir, TURKEY, 2Eskısehır Osmangazi University School 
of Medicine Department of Haematology, Eskisehir, TURKEY, 
3Eskısehır Osmangazi University Department of Nuclear Medicine, 
Eskişehir, TURKEY, 4Eskişehir Osmangazi University School of 
Medicine Department of Haemetology, Eskişehir, TURKEY.

In this study, we investigated the relationship between the 
parameters obtained by F-18 FDG PET/CT and the clinical 
and laboratory findings in the newly diagnosed MM patients. 

Subject & Methods: A total of 56 patients with MM (31 females 
and 25 males, mean age 62.07 ±  years (range 35-87 years) re-
spectively evaluated between January 2010 and February 2017. 
All of the patients were new diagnosed. Diffuse bone marrow 
uptake (DBMU), presence of appendicular skeleton involvement 
(ASI), the presence of extra medullary disease (EMD) and num-
ber of the focal lesions (FLn) and SUVmax values were identi-
fied as PET parameters. Results: The patients with ASI on PET/
CT scans were on high DS stage (p=0,005); had low ECOG per-
formance score (p=0,024) and response to treatment was poor 
(p=0.003). In patients with EMD, the response to treatment was 
poor and disease was more aggressive (p=0.003). The levels of 
β2M, IgM and haematocrit were higher in patients with ASI on 
PET/CT than that of ASI negative patients (p=0,033, p=0,011 and 
p=0,011, respectively). There were positive correlation between 
the both FLn and SUVmax levels of lesions and DS stage (p= 
0,002, r= 0,399 and p= 0,004, r=0,275, respectively). Patients with 
ASI on PET/CT had higher DS stage (p=0,005), low performance 
score and poor response to treatment (p=0,024 and p=0.003). 
There were positive correlation between FLn and levels of 
β2M (r=0.383, p=0,008), CRP (r= 0,400, p=0,006) and uric asci-
tes (r=0.335, p=0,014); between SUVmax and levels of Calcium 
(r= 0.286, p=0,034) and CRP (r=0.358, p=0,016). While OS was 
58,45 months in patients with normal serum (%95 Cl 43,35-
73,55) β2M values, it was 49,99 months (%95 Cl 36,94-63,05) 
in patients with higher serum β2M values, p= 0,240. FLn>2 
was found a cut of, with 75% sensitivity and 54.5% specificity 
(p=0,09 ve AUC=0,666). Cut of value of SUVmax with ROC analy-
sis was >5.92 (60.7% sensitivity and 72.7% specificity; p=0,16 ve 
AUC=0,646). Then, multivariate analysis was performed to iden-
tify independent factors in MM patients with positive PET/CT 
scanning. The results indicated that FLS >2 and SUVmax >5,92 
were independent factors to predict OS in MM patients. FLn>5 
was found a cut of, with 62.5% sensitivity and 60.9% specificity 
(p=0,21 and AUC=0,615). Conclusion: the PET parameters iden-
tifed as AIT, FLS and SUXmax correlate with laboratory parame-
ters in prognostic outcome of patients with MM. It seems that 
FLS> 2 and SUVmax> 5.92 are independent prognostic factors 
effecting the OS.

EP-0485
Prognostic impact of FDG-PET/CT using quantitative 
analysis for patients with diffuse large B-cell lymphoma or 
follicular lymphoma
T. Hamana1, Y. Fukushima2, T. Tsukagoshi2, S. Kumita2; 1Nippon 
Medical School Hospital, Bunkyo-ku Tokyo, JAPAN, 2Nippon 
Medical School Hospital, Tokyo, JAPAN.

Introduction: Prognoses of patients with malignant lymphoma 
(ML) vary depending on the histological type and grade. FDG-
PET/CT can evaluate ML tumor activity using various quantitative 
parameters, such as standardized uptake value (SUV), metabolic 
tumor volume (MTV), and total lesion glycolysis (TLG). However, 
the number of studies on the prognostic value of FDG-PET/CT 
using quantitative analysis for ML is still limited. The aims of this 
study were to assess the severity of ML using quantitative pa-
rameters and to evaluate the prognostic value of various quan-
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titative parameters using FDG-PET/CT for patients with diffuse 
large B-cell lymphoma (DLBCL) and follicular lymphoma (FL). 
Subjects and Methods: Forty-seven consecutive patients who 
were confirmed to have DLBCL or FL via biopsy and underwent 
FDG-PET/CT were included. Patients with CNS invasion, concur-
rent malignant tumors, or other cancer history were excluded. 
Consequently, this study consisted of 21 DLBCL and 21 FL pa-
tients. GI-PET was used to quantify ML activities. Volumes of in-
terest were automatically drawn on ML lesions. SUVmean in the 
ascending aorta of the same patient was chosen for the thresh-
old value for lesion VOI. SUVmax, MTV, and TLG of each ML lesion 
were calculated, as well as overall MTV (OMTV) and overall TLG 
(OTLG) of all ML lesions. All patients were observed for over 3.5 
years from initial PET/CT for the occurrence of major adverse 
events (MAE), defined as all-cause mortality, or progression or 
recurrence of ML. Both the patients with DLBCL and FL were 
divided into two groups based on the occurrence of MAE us-
ing receiver-operating-curve analyses. Results: In the patients 
with DLBCL, the proportion of patients that experienced MAE 
was significantly higher in the high OMTV group and high OTLG 
group compared with the respective low groups (9 of 11 vs. 1 of 
10, p = 0.001; 10 of 12 vs. 0 of 9, p < 0.001). In the patients with 
FL, the proportion of patients who experienced MAE did not dif-
fer between the high and low OMTV/OTLG groups (5 of 7 vs. 4 
of 14, p = 0.084; 5 of 8 vs. 4 of 13, p = 0.303). Conclusions: For 
patients with DLBCL, quantitative indicators, such as OMTV and 
OTLG, obtained by FDG-PET/CT likely have a high prognostic 
value. For patients with FL, OTLG may not be correlated with in-
cidence of MAE due to the variation of FDG accumulation based 
on the histological grades whereas OMTV could be a potential 
prognostic factor.

EP-0486
Radiation therapy dose consideration in Hodgkin 
Lymphoma after chemotherapy: implication of metabolic 
response assessment in 18 FDG-PET/CT
M. A. Molina, M. Sardi, M. S. Colombo, F. Diaz; Mevaterapia, Buenos 
Aires, ARGENTINA.

Aim: The aim of this study was to describe the implication of 
metabolic response assessment in 18F-FDG PET/CT after che-
motherapy in order to determinate the dose prescription in 
patients with Hodgkin lymphoma (HL) referred to radiothera-
py (RT). In early-stage HL (I-II), RT is often part of the treatment 
program after systemic chemotherapy. In patients with ad-
vanced-stage disease (III-IV), localized RT may be used for resid-
ual lymphoma after full chemotherapy, or as an integral part of 
some treatments regimens.Salvage RT play an important role 
in refractory disease or in relapse after complete response to 
chemotherapy. Modern RT has been shown to be safe mainly 
because highly conformal treatments techniques (3DC or IMRT) 
allow to reduce significantly the volume of treatment (Involved 
Site Radiation Therapy -ISRT-). The determinants of dose pre-
scription for HL include not only the histologic subtype, stage 
and clinical risk factors but also the metabolic response assess-
ment in 18 FDG-PET/CT after chemotherapy.In general, in cases 
of early HL the dose is 30Gy, whereas in patients with residual 

lymphoma after chemotherapy increasing the dose to 36-40Gy 
should be consider. Materials and Methods: Single-institution 
retrospective analysis of 88 adult patients (> 18 years) with Hod-
gkin lymphoma (II-IV) referred to radiotherapy after chemother-
apy from January 2013 through December 2017. All included 
patients had undergonean end-of-treatment 18FDG-PET/CT 
(E-PET). Results: All of 88 patients (mean age: 37.5 range: 18-
80; Female 34.1%-Male 65.9%) with HL (II-IV) were referred to 
radiotherapy after chemotherapy. A total of 88 E-PET/CT reports 
were available for the analysis (one for each patient). The Deau-
ville score was recorded in the 32.9% (29) of reports. Accord-
ing to this score, patients were considered to have a complete 
metabolic response (Deauville Score 1-3) or an active metabol-
ic disease (Deauville Score 4-5) prior radiotherapy. Radiation 
dose prescription was analyzed in both groups. In patients with 
complete metabolic response, the mean prescription dose was 
30.1Gy (range: 20-40Gy) in compare with a mean dose in active 
metabolic disease group of 36.2Gy (range: 30-40Gy) (p=0.01). 
All patients were treated with ISRT 3D technique. Conclusion: 
PET/CT is essential in the era of ISRT. Whereas the PET images of 
the pre-chemotherapy PET/CT are used to delineate the initial-
ly involved lymphoma volume,the post-chemotherapy PET/CT 
metabolic response assessment should be consider for defining 
the radiation dose.

EP-0487
Contribution of colour scales in Deauville score 
assessment of interim and end-of-treatment FDG PET in 
Hodgkin Lynphoma: a preliminary study
A. Kokomani1, V. Berti1, G. Puccini1, M. Matteini1, V. Briganti1, L. 
Vaggelli1, M. De Cristofaro1, F. Linguanti1, F. Mungai2, B. Puccini3, L. 
Mannelli3, L. Rigacci3, R. Sciagrà1; 1University of Florence, Nuclear 
Medicine Unit, Firenze, ITALY, 2University of Florence, Radiology Unit, 
Firenze, ITALY, 3University of Florence, Haematology Unit, Firenze, 
ITALY.

Purpose: The 5-point Deauville scale (DS) is widely used to as-
sess interim and end-of-treatment FDG PET metabolic response 
to chemotherapy in Hodgkin lymphoma (HL) patients. This is a 
preliminary study aiming to determine the contribution of co-
lour scales in qualitative assessment of FDG PET in HL as com-
pared to black/white scale, and in particular in the DS assign-
ment. Methods: Two nuclear medicine physicians scored 219 
interim or end-of-treatment FDG PET scans from LH patients. 
Images were anonymously saved in two different color-scales: 
black and white inverse (BW) and Rainbow GE (COL) on GE Xel-
eris Workstation Console. For each colour-scale, readers assigned 
DS and a confidence level (ranging 0-100). DS were compared to 
lesion uptake ratio to mediastinal blood-pool and liver uptake. 
Results: The use of COL images lead to a change in DS in 14.6% 
of cases, as compared to BW images, with up-scoring of 5.9% 
and down-scoring of 8.7% of cases.The percentage of correctly 
classified cases was 77,6% with BW images, improving at 84% 
with COL images. With the use of COL images, the percentage 
of correctly classified cases among DS1,2,3 vs DS4,5 improved 
from 94.8% to 98% and from 94.4% to 97%, respectively. Besides, 
it has been observed an increase in diagnostic confidence in DS 
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assignment, from 77% with BW images to 88% with COL images. 
Discussion: In the evaluation of interim and end-of-treatment 
FDG PET scans in HL patients, the use of a color scale could 
increase both the accuracy and the diagnostic confidence in 
Deauville scoring. The improvement is particularly significant in 
the differentiation between positive and negative scans. Further 
studies are needed to clarify if such improvement is confirmed 
in different readers groups (i.e. experts vs not-experts).

EP-0488
Incidental critical findings on F18-FDG PET CT- A Pictorial
H. Bashir, M. Razi, Q. ul Ain, S. Riaz, A. Hassan, I. K. Niazi, A. u. 
Rehman; Shaukat Khanum Memorial Cancer Hospital & Research 
Centre, Lahore, PAKISTAN.

Purpose: To review the incidental critical findings in elective 
F18 FDG PET CT scan in a tertiary care cancer centre. Subjects 
& Methods: Review of all the critical alerts raised following F18 
FDG PET CT scans using the hospital electronic record system. 
Results: In the period extending from Oct 1, 2017 to April 12, 
2018 a total of 1773 F18 FDG PET CT scans were performed 
and critical findings were identified and alerts generated for 13 
(0.7%) scans. Age range: 6 years to 67 years. 10 patients were 
male while 3 were females. Lymphoma and gastrointestinal 
malignancy was the commonest indication for performing the 
F18 FDG PET CT in 6 patients each with one patient with diag-
nosis of renal malignancy. 7 out of 13 critical alerts were raised 
for central nervous system - 6 for suspected cord compression 
and 1 for cerebellar extension/compression. Three alerts were 
raised for incidental or progressive thrombus and three for sus-
pected perforation or fistula. Discussion: F18 FDG PET CT is an 
elective procedure performed for a wide spectrum of oncolog-
ical indications. Scans performed for baseline staging and / or 
treatment response evaluation require a thorough review of 
findings, and at times serial scans and correlative imaging. The 
need for identifying incidental critical findings is to be balanced 
against releasing the patients, in a timely manner, so that the 
next patient in line can be put on the camera and imaged with-
in the stipulated. Our pictorial review identifies the common in-
cidental findings which warrant an alert for the referring team. 
This exercise is important for the learning and training of junior 
doctors involved in discharging patients in a busy PET CT ser-
vice. Conclusion: Identification of critical findings on elective 
F18 FDG PET CT scan is important and should be periodically 
reviewed as a quality indicator.

EP-0489
The Role of FDG PET/CT Detecting Bone Marrow 
Involvement in Non-Hodgkin’s Lymphoma Patients
O. Kupik1, S. Akın2, M. Tuncel3, A. Türker4, A. Kars4, B. Erbaş3; 
13.Nuclear Medicine, R.T.E. University Medical School,Rize,Turkey, 
Rize, TURKEY, 24.Clinical Oncology, R.T.E. University Medical 
School,Rize,Turkey, Rize, TURKEY, 3Nuclear Medicine, Hacettepe 
University Medical School, Ankara, Turkey, Ankara, TURKEY, 4Clinical 
Oncology, Hacettepe University, Ankara, Turkey, Ankara, TURKEY.

Introduction: Bone marrow biopsy is still routinely recom-

mended for staging non-Hodgkin’s lymphoma (NHL). The ef-
ficacy of FDG PET/CT in detecting bone marrow involvement 
has been shown in recent studies. Material and Method: 
Eighty-seven NHL patients who underwent FDG PET/CT for 
staging were included in the study. FDG PET/CT parameters, 
bone marrow biopsy results, Ki67 levels and 5-year survival were 
analyzed. Confirmation (pathology, clinical follow-up and bone 
marrow findings in MRI) was accepted as a reference for bone 
marrow involvement. Bone marrow biopsy is routinely per-
formed from the posterior of the iliac bone, and infiltration in 
other localizations will be missed. In patients with negative bi-
opsy results; FDG PET/CT imaging was considered positive if the 
FDG uptake in locations other than iliac bone decreased as in 
other lesions on PET /CT imaging after 2-3 cycles of chemother-
apy or if infiltration was detected on synchronous MRI images. 
The evaluation was carried out by three specialists. Results: The 
median age of the patients was 54 years (19-90 years). Fifty-six 
(64%) patients had diffuse large B-cell lymphoma. Bone marrow 
involvement was detected in 17 patients with FDG PE/CT and 
in 24 patients with bone marrow biopsy, whereas confirmation 
of bone marrow involvement in 31 patients was observed. Ki67 
values of all 14 patients who were negative with FDG PET/CT 
and positive with confirmation were found below 25%. The sen-
titivity and specifity of FDG PET/CT in detecting bone marrow 
involvement was 54% and 100%, respectively (n=87). When 
Ki67 value was below 25% the sensitivity and specifity was 13% 
and 100%, respectively. The sensitivity and spesifity was 100% 
when Ki67 value was above 25% (n=53). The associations be-
tween quantitative PET/CT parameters [SUVmax (P=0.001), SU-
Vmean (P=0.002), SULpeak(P=0.002), TLG (total lesion glycosysis, 
P=0.003)] and overall survival were found statistically significant. 
Discussion: Different sensitivity and specificity values for pre-
dicting bone marrow infiltration of FDG PET/CT were reported 
in various studies. We found high sensitivity and specificity val-
ues of FDG PET/CT in the group with Ki67 proliferation index 
above 25% and low (13%) sensitivity and high spesifity values 
of FDG PET/CT in the group with Ki67 proliferation index below 
25%. İt is already known that the FDG uptake correlates with 
the grade of lymphoma and the proliferation of malignant cells 
. Quantitative FDG PET/CT parameters can provide survival pre-
diction for patients with NHL.

EP-0490
Inter-observer reliability in the assessment of interim 
18F-FDG PET/CT in patients diagnosed with Hodgkin 
lymphoma, ¿Is rPET the solution? Pilot study
E. A. Rodriguez Gallo, R. Couto Caro, E. A. Cala Zuluaga, L. C. 
Landaeta Kancev, L. García Belaústegui, A. Blanes García, R. 
Valhondo Rama, C. G. Wakffie Corieh, J. L. Carreras Delgado; 
Hospital Clinico San Carlos, Madrid, SPAIN.

Aim: Determine the utility of ratio between target lesion and 
liver SUVmax (rPET) as an alternative of Deauville scale, and 
its inter-observer reliability of the assessment in patients with 
Hodgkin lymphoma (HL) undergoing interim FDG PET/CT. 
Materials and Methods: Retrospective study with 53 adults 
patients diagnosed of HL, undergoing 18F-FDG PET/CT, three 
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weeks after completing the 2nd or 3rd chemotherapy cycle; 
48 of them had staging PET/CT. A semi-quantitative analysis 
was made, using rPET, taking the maximum metabolic activ-
ity lesion as the target lesion; The response to treatment was 
evaluated using the Deauville score, discarding as residual 
disease the lesions that clinically suggested inflammatory or 
infectious cause. The concordance between two observers 
was studied for the categorization of the Deauville score, con-
sidering as positive the studies with score 4-5. Likewise, the 
receiver operating characteristic (ROC) approach was applied 
to identify the optimal cutpoint of rPET in relation to the dis-
tinct categories of the Deauville score, to calculate accuracy 
values and to define the area under the curve (AUC). Results: 
Forty four of the 53 patients were in complete metabolic re-
sponse (CMR) and 9 in partial metabolic response (PMR). A 
strong inter-observer agreement was obtained with a Cohen’s 
Kappa coefficient of 0.77, observing three discrepancies be-
tween the positive (D4-5) and negative (D1-2-3) studies, which 
was clarified with a joint evaluation of the studies by the two 
observers. The analysis of the ROC curve for rPET as a predictor 
of PMR, no metabolic response or progressive metabolic disease 
had a cut-off point of 1.33, with a sensitivity of 100% and a spec-
ificity of 51%. Likewise, rPET cut points equivalent to the Deau-
ville score were obtained, D1=0, D2=0.33, D =0.74, D4=1.33 
and D5 =2. There was a progression in one patient that caused 
a treatment change. Conclusion: The rPET methodology opti-
mize and improve the sensitivity of interim PET/CT, discriminat-
ing the patients who are in CMR from those with Deauville 4-5; 
In our series, a rPET value <1.33 excludes residual disease with a 
high sensitivity. It is necessary to carry out prospective studies 
with a greater number of patients to validate this data.

EP-0491
Added Diagnostic and Prognostic Value of FDG PET CT in 
Assessment of Primary and Secondary Hepatic NHL.
E. Elkholy1,2, M. Rizk3; 1Nuclear Medicine Departement National 
cancer Institute Egypt (NCI), Cairo, EGYPT, 2Childern Cancer 
Hospital Egypt CCHE, Cairo, EGYPT, 3Radiology Departement 
National cancer Institute Egypt (NCI), Cairo, EGYPT.

Aim: to evaluate the role of FDG PET/CT in detection of primary 
and secondary hepatic NHL and its prognostic value. Materi-
als and Methods: 33 patients (21 male, 12 female, mean age: 
52.1±11.9) with pathologically proven NHL in whom FDG PET/
CT scan were retrospectively assessed. Hepatic lesions analysis 
in total 66 PET/CT studies initially and post chemotherapy were 
conducted. Pathological and clinical/radiological follow-up 
served as standards of reference. Results: Primary hepatic lym-
phoma is reported in 5 patients (15%) of all 33 NHL patients pre-
sented with hepatic involvement. (3 males and 2 females), 3 of 
them had HCV and DLBCL was the dominant pathology in 4 
patients (1 with Burkett’s lymphoma). 3 patients presented with 
solitary lesion, 2 with multifocal lesions and one of them asso-
ciated with diffuse pattern infiltration. In assessment of therapy 
response, 2 achieved CMR, 2 showed partial disease regression 
& 1 patient progressed. For secondary hepatic involvement, DL-
BCL was found in 24 patient (85%), 1 patient with Burkett’s, 1 

Mantle cell and 1 anaplastic NHL. Ten of them are proven to have 
HCV while 2 had HBV infection. Most of those patients present-
ed with supra and infra-diaphragmatic nodal infiltrates (89%), 
16 out of 28 (57%) had splenic involvement, 17 with osseous, 
2 renal & 5 patients presented with pulmonary lesions. A total 
of 67 discrete hepatic lesion (6 solitary and 61 multi-focal) were 
reported, diffuse pattern present in 2 patients, combined focal 
& diffuse was presented in 4 included patients. Mean SUVmax 
value and size of these patients was 14.4 ± 11.8 and 5.2 ±4.1 cm 
(range, 1.8-16 cm) respectively. Finally 11 out of 28 patients with 
secondary hepatic lymphoma (40%) achieved CMR, 9 showed 
disease regression and 8 progressed. No correlation was found 
between the high initial SUVmax and adverse prognosis. Con-
clusion: Primary liver lymphoma represents 15% of total hepat-
ic NHL. Combined PET/CT provided additional functional infor-
mation in diagnosis of both primary and secondary hepatic NHL 
and in assessment of therapy response. Key words: FDG PET/
CT, Primary, secondary, hepatic lymphoma

EP-0492
Efficiency Of 18F-FDG-PET/CT In Assesing Bone Marrow 
Infiltration In Hodgkin Lymphoma And Non Hodking 
Lymphoma. It Is Really Necessary The Bone Marrow 
Biopsy?
L. C. Landaeta Kancev, R. Couto Caro, E. A. Rodríguez Gallo, E. Cala 
Zuluaga, M. Pedrera Canal, A. Blanes García, L. García Belaústegui, 
C. Wakfie Corieh, J. L. Carreras Delgado; Hospital Universitario 
Clínico San Carlos, Madrid, SPAIN.

Introduction: The value of positron emission tomography/
computerized tomography with 18F-2-fluoro-2-deoxy-D-glu-
cose (18F-FDG-PET/CT) in detecting bone marrow infiltration 
(BMI) and its concordance with bone marrow biopsy (BMB) has 
being well establish in Hodgkin’s lymphoma (HL), however, in 
clinical practice there is still debate about needing to perform 
BMB. In non-Hodgkin’s lymphoma (NHL), especially in the dif-
fuse large B-cell lymphoma (DLBCL), there is even more con-
troversy regarding to its ability to detect BMI. The present study 
aims to evaluate the efficiency of 18F-FDG-PET/CT for detection 
of BMI in HL and NHL. Subjects and Methods: A retrospective 
study, including 53 cases of newly diagnosed HL and NHL. Data 
collection was made using the electronic medical record from 
November 2016 to April 2018 of patients admitted to the de-
partment of Nuclear Medicine for initial staging with 18F-FDG-
PET/CT. To assess the BMI, visual evaluations of the PET/CT scan 
findings were made. In HL cases only focal FDG-avid lesions on 
PET/CT were reported as bone marrow infiltration. In NHL both 
diffuse bone marrow FDG uptake (bone marrow uptake &gt liv-
er uptake) and focal lesions were considered positive. In both 
diseases the result was negative when there was no uptake in 
bone marrow. We calculated the 18F-FDG-PET/CT sensitivity and 
specificity in DLBCL and HL with the BMB as the gold standard 
test, considering that the BMB was not always performed in the 
focal deposit area. Results: There were 12 cases of HL and 42 
cases of NHL, 37 of them with diffuse large B-cell lymphoma 
(DLBCL) and 4 with follicular variant. Patients with NHL had a 
negative study in 61% of the cases and 39% were positive (true 
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positive 87.5%), one of them showed a doubtful result in the 
biopsy (infiltration by lymphoma was not completely ruled 
out). We found that the visual evaluation of PET/CT showed a 
sensitivity of 100% (IQ95%: 73.54 - 100%) and specificity 92% 
(IQ95%: 73.97- 99.02%) in the detection of BMI in the DLBCL. In 
patients with LH, the visual evaluation showed a sensitivity of 
100% (IQ95%: 2.50% -100%) and specificity 92% (IQ95%: 58.72% 
to 99.77%). In the follicular variant: 75% of the cases were false 
negative. Conclusion: The 18F-FDG-PET/CT is a useful tool to 
rule out BMI in patients with HL and LDGCB. The visual assess-
ment may also allow to avoid BMB in positive cases. However 
prospective and analytic studies are needed to prove this hy-
pothesis.
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EP-0493
Dual-tracer (18F-fluorodeoxyglucose/18F-fluorocholine) 
PET/MR as a multiprametric diagnostic tool in patients 
with hepatocellular carcinoma: a pilot study.
M. N. Mojsak, A. Parfieniuk-Kowerda, D. Jurgilewicz, P. Szumowski, 
B. Kubas, I. Lachmacka, M. Hladunski, A. Amelian, R. Flisiak, J. 
Mysliwiec; Medical University, Bialystok, POLAND.

Introduction: Accurate diagnosis of hepatocellular carcino-
ma (HCC) remains problematic, in spite of advanced imaging 
technics development. HCC is very heterogeneous group of 
tumours with various patterns in conventional imaging. The 
great challenge are small lesions of well-differentiated HCC, 
which are resectable but not easy to detect. Aim: The aim of 
this study is to analyse the results of multimodal dual-tracer 
PET/MR imaging and to compare the diagnostic accuracy of 
morphological and metabolic images in patients with HCC. 
Materials and Methods: 16 patients with histological con-
firmed HCC or with high probability of HCC (stated on the 
basis of laboratory and CT/MR diagnosis) were included into 
this study. Thirty examinations were performed (in 14 patients 
both 18F-FDG and 18F-FCH PET/MRI, one 18F-FDG PET/MR 
only and one 18F-FCH PET/MR only). Two days protocol (one 
day - 18F-FDG and other day - 18F-fluorocholine) whole body 
PET/MR was applied with the MRI sequences of T1w, T2w, con-
trast enhances (DCE), diffusion weightes (DWI) images and 
apparent diffusion coefficient maps (ADC). Results: In 10 pa-
tients both 18F-FDG and 18F-FCH PET was positive, in twelve 
patients 18F-FCH PET was positive and FDG PET was negative, 
in 4 cases FDG PET was positive and FCH PET was negative. 
Mean FDG SUVmax was 4,36±2,2, mean FCH SUVmax was 
9,06±3,6. In two patients both FDG and FCH PET were nega-
tive, in this cases HCC was excluded in 6 months clinical follow 
up and next fine needle aspiration biopsies. In DWI hyperin-
tense lesions were found in ten patients, but restricted diffu-
sion was noticed in only 4 cases. Mean ADC comes to 990±207. 

Therefore, sensitivity was 83% for 18F-fluorocholine, 63% for 
18F-FDG, 75% for DWI and 100% for dual-tracer PET/MRI. Con-
clusions: Multiparametric imaging is absolutely necessary in 
patients with HCC. Dual-tracer PET/MRI seems to be advanced, 
comprehensive and complete imaging method in such het-
erogeneous disorder. But this is only pilot study, it should be 
extend to give reliable results.

EP-0494
Inter-observer variability assessment for hepatic function 
measurement based on hepatobiliary-scintigraphy
H. Levillain1, I. Duran Derijckere1, G. Marin2, A. Desy2, N. Gohimont1, 
E. Woff1, C. Artigas1, N. Reynaert2, V. Donckier3, A. Hendlisz4, B. 
Vanderlinden2, P. Flamen1; 1Department of Nuclear Medicine, 
Jules Bordet Institute, Brussels, BELGIUM, 2Department of Medical 
Physics, Jules Bordet Institute, Brussels, BELGIUM, 3Department of 
Surgery, Jules Bordet Institute, Brussels, BELGIUM, 4Department of 
Digestive Oncology, Brussels, BELGIUM.

Introduction In patients addressed for liver direct therapy, 
the underlying liver pathology and prior treatment may de-
crease functional hepatic reserve to critical levels with risk of 
post-treatment liver failure. In this context hepatobiliary-scin-
tigraphy (HBS) enables hepatic function (HF) measurement. 
Eligibility for therapy is assessed with a recently validated cut-
off value of 2.7%/min/m2 as HF lowest limit. This study aims at 
defining the inter-observer variability of HF measurement based 
on HBS. Materials and Methods 20 patients, who underwent 
HBS, were retrospectively evaluated by 4 experienced nucle-
ar medicine physicians using dedicated commercial software 
(SyngoMI-V-A60C). Dynamic planar acquisition (10×36 seconds 
during 360 seconds) was performed immediately after intrave-
nous injection of 200 MBq of 99mTc-mebrofenin (De Graaf et al., 
2010). Three time-activity curves (TAC) were generated for three 
regions of interest on geometric mean images: liver, heart (plus 
large vessels) and total field of view. HF was calculated using 
TAC derived values acquired between 150 and 350 seconds 
after injection (Ekman et al., 1996). Finally HF was normalised 
by patient’s body-surface-area for inter-patient comparison. 
The largest inter-observer HF difference was computed for 
each patient. Then, both maximum and average values were 
determined for all patients. To avoid inter-patient variability, HF 
were normalised by the respective mean value of each patient 
for all physicians (mean value=1). Standard deviation (SD) was 
computed for the normalised HF. The 95% confidence interval 
(95%CI) of HF measurement was computed with 1.96xSD, as-
suming Gaussian-distribution (N=80). Results: The largest dif-
ference observed between two physicians in HF measurement 
was 24.1%. On the average the largest inter-observer variability 
on the whole cohort was 12.3%. The SD of the normalised HFs 
was 5.6%. The 95%CI taking into account the inter-observer 
variability was HF ± (0.11×HF). Conclusion: Our study demon-
strates that the method for determining patient’s HF based on 
HBS was reproducible and that safe HF could be defined as 
HF - (0.11×HF). HBS is an interesting tool to evaluate functional 
hepatic reserve and could be used to assess patient’s eligibility 
before hepatotoxic therapy.



S493 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

EP-0495
Total lesion glycolysis in FDG PET/CT is a useful predictor 
of prognosis in patients with locally advanced gastric 
cancer treated by radical gastrectomy
J. Song, X. Wang; Beijing Cancer Hospital, Beijing, CHINA.

Objective: Gastric cancer (GC), including gastroesophageal 
junction cancer (GEJC), is the second leading cause of cancer 
mortality worldwide. Effective technologies for accurate stag-
ing and quantitative evaluation are highly demanded to mer-
it reasonable treatment and better prognosis for the patients 
presented with advanced GC. Co-registering metabolic and 
morphologic data, 18F-FDG PET/CT has been widely used in the 
management of malignant tumors. However, the value of FDG 
PET/CT in the prognosis of GC is still controversial. In this study, 
we aimed to investigate the prognosis value of the baseline FDG 
PET/CT, via metabolic parameters, in patients with advanced 
GC treated by the radical gastrectomy. Methods: In total, 144 
patients with LAGC (62 years, 60.62 ± 11.58 years) underwent 
18F-FDG PET/CT prior to any treatment. The maximum standard-
ized uptake values (SUVmax), mean standardized uptake values 
(SUVmean), metabolic tumour volume (MTV) and total lesion gly-
colysis (TLG) of the primary lesion were measured on PET/CT 
and correlated with clinicopathological features and survival. A 
prognostic scoring system based on pre-operative PET/CT was 
developed. Results: Significant differences in SUVmean, SUVmax, 
MTV and TLG were found according to Lauren’s classification, his-
tologic grade and T category (P < 0.05). During the 26.5-month 
follow-up, 51 patients (35.4%) died and 70 (48.6%) exhibited dis-
ease progression. The optimal thresholds of MTV and TLG were 
15.1 cm3 and 47.3 cm3, respectively. The 3-year PFS and OS for 
patients with high TLG values were 30% and 38% compared to 
38% and 47% for low TLG values, respectively (P < 0.05). Uni-
variate and multifactor analyses demonstrated that lymph node 
metastasis and T stage were independent prognostic factors for 
PFS; T stage, histologic grade and TLG were independent prog-
nostic factors for OS (P < 0.05). Molecular markers had no rela-
tionship with patient’s outcomes. The PET scoring system had a 
high predictive value for long-term outcomes. The four-year sur-
vival rate for patients with a score of 0-2 was 32%, whereas that 
for patients with a score >4 was 25% (P < 0.05). Conclusions: 
Metabolic activity of primary gastric tumours from 18F-FDG PET/
CT is a prognostic factor in patients with LAGC. A pre-treatment 
PET scoring system can assist in the selection of patients when 
staging 18F-FDG PET is being considered.

EP-0496
Pretreatment metabolic parameter in F18- FDG PET/CT 
predict overall survival in squamous cell esophageal cancer
B. Pernthaler1, R. Kulnik1, C. Gstettner1, S. A. Herzog2, R. M. 
Aigner1; 1Medizinische Universität Graz, Universitätsklinik für 
Radiologie, Klinische Abteilung für Nuklearmedizin, Graz, AUSTRIA, 
2Medizinische Universität Graz, Institut für Medizinische Informatik, 
Statistik und Dokumentation, Graz, AUSTRIA.

Introduction: Esophageal cancer is a common cancer with 
a poor prognosis. The aim of this study was to evaluate the 

prognostic value of metabolic tumor parameter MTV and TLG 
measured by F18-FDG PET/CT in patients with squamous cell 
esophageal cancer. Methods: 263 patients with esophageal 
cancer were recruited retrospectively between January 2005 
and October 2016. In our study we included 106 patients with 
squamous cell esophageal cancer, who underwent F18-FDG 
PET/CT before treatment. SUVmax, SUV mean, MTV and TLG 
were measured in F18 FDG PET/CT using VOIs. Age, gender and 
history of smoking and alcohol was raised from patients medical 
records. Overall survival (OS) was examined by the Kaplan-Mei-
er method. Results: We reviewed 106 patients, 87 men (82.1%) 
and 19 women (17.9%). The univariate analysis showed for age, 
[>65 Jahre, HR 1.83; 95% CI 1,03-3,24; p=0.04], gender [HR 1.25; 
95% CI 0.58-2.69; p=0.568], smoking [yes vs. no (reference), HR 
0.98; 0.55-1.77; p= 0.578], alcohol [HR 0.65; 95% CI 0.34-1.22; 
p=0.182], , MTV [HR 1.0097; 95% CI 1.0048-1.0147; p<0.001] and 
TLG [HR 1.0011; 95% CI 1.0005-1.0016; p<0.001]. Conclusion: 
This study shows that in univariate analysis age, MTV and TLG of 
primary tumor were significant predictors of overall survival in 
squamous cell esophageal cancer. Univariate analysis indicated 
that the metabolic parameter SUV max and SUV mean as well as 
a history of smoking and alcohol and gender were no significant 
risk factors in squamous cell esophageal cancer.

EP-0497
Preoperative estimation of residual liver function after 
surgery using Tc-99m-Mebrofenin: comparision of SPECT/
CT and CT volumetry
F. Schiller1, K. Jöchle2, A. Jud2, P. T. Meyer1, J. Ruf1, S. A. Lang2, M. Mix1; 
1Department of Nuclear Medicine, Medical Center – University 
of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, 
GERMANY, 2Department of General and Visceral Surgery, Medical 
Center – University of Freiburg, Faculty of Medicine, University of 
Freiburg, Freiburg, GERMANY.

Purpose: The postoperative liver function was estimated in pa-
tients with impaired liver which are scheduled for extended or 
right hepatectomy. We used dynamic Tc-99m-Mebrofenin scin-
tigraphy followed by SPECT/CT and CT volumetry for compar-
ison. Materials and Methods: The present analysis relies on a 
group of 39 patients suffering from liver metastases, hepatocel-
lular carcinoma, or cholangiocarcinoma. The absolute function, 
i.e. the percent uptake rate per body surface area (%ID/min/m2), 
of the whole liver was determined by scintigraphy (Siemens In-
tevo) with Tc-99m-Mebrofenin in a dynamic 6 min acquisition 
with 36 frames (10 s per frame) started immediately after injec-
tion. This was followed by a SPECT/CT acquisition with 60 pro-
jections (8 s each) and a low-dose CT (Intevo, Siemens) in order 
to determine the expected fraction of preserved liver function 
after surgery based on the summed tracer signal in correspond-
ing contours around the remnant and total liver volume. This 
functional information was compared to the volumetric infor-
mation derived from the CT alone. Results: The average pre-
operative uptake rate of the whole liver were 4.5 ± 1.9 %ID/
min/m2 (1.6 to 8.9 %ID/min/m2). According to resection plan-
ning, the SPECT predicted a relative preserved fraction of liver 
function after surgery of 45 ± 18 % (18 to 81 %) whereas the 
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CT volumetry predicted 33 ± 15 % (11 to 83 %). CT volumetry 
correlated well with the SPECT measures (R2 68 %) but estimated 
on average only 79 % (32 to 107 %) of the remnant function pre-
dicted by SPECT/CT. Five patients with a low initial liver function 
were treated by portal vein embolization or in-situ-split in order 
to induce hypertrophy before completing the liver resection. 
After about two weeks, we were able to observe an increase of 
the function in the remnant liver on SPECT by 62 ± 34 % (30 to 
112 %). Conclusion: The fraction of remnant liver function pre-
dicted by SPECT/CT correlated well with the prediction by CT 
volumetry, which, however, provided significantly lower values 
in most cases. Analyses regarding the association between pre-
dicted remnant liver function and observed postoperative liver 
failure are under way.

EP-0498
Diagnostic accuracy of 18F-FDG PET/MR in HCCs: 
comparison of local and metastatic staging with CT CAP 
and liver MRI
J. Chalaye1, M. Vermersch1, G. Amaddeo2, E. Herin1, L. Lerman1, 
L. Baranes1, B. Emsen1, A. Monnet1, A. Rahmouni1, A. Luciani1, E. 
Itti1; 1SyMPTOm PET/MRI platform, Henri Mondor Hospital, Creteil, 
FRANCE, 2Liver unit, Henri Mondor Hospital, Creteil, FRANCE.

Purpose: To assess the diagnostic accuracy and therapeutic 
management impact of whole body 18F-FDG PET/MR for local 
and whole body staging of HCCs. Materials and Methods: 61 
consecutive patients followed for HCC were included in this ret-
rospective study. All patients underwent whole body 18F-FDG 
PET/MR (Biograph mMR) which included whole body sequenc-
es (simultaneous multi slice with blipped Controlled Aliasing in 
Parallel Imaging Results in Higher Acceleration sequence design 
(SMS DWI), unenhanced and post contrast 3DT1 Dixon VIBE), and 
dedicated liver sequences (SMS IVIM DWI, T2, multiphasic 3DT1 
VIBE). The accuracy of 18F-FDG PET/MR for HCC detection, local 
- biliary, vascular involvement - regional N staging, and distant 
staging was compared to that observed with CT CAP and liver 
MRI, with pathology, follow up or consensus interpretation of all 
available data as the reference standard. Results: Overall, 104 
HCC and 17 metastatic sites were documented. Sensitivity for 
HCC detection was 97% (93% for TDM and MRI; p>0.05). Sensitiv-
ity, specificity, PPV and NPV for vascular and biliary involvement 
and for regional staging were 100%. There was a significant dif-
ference in sensitivity for metastatic sites between 18F-FDG PET/
MR and TDM-CAP + liver MRI (100% vs 50%; p<0.0007). 18F-FDG 
PET/MR led to changes in therapeutic management in 21% of 
patients (13/61), 5 by modification of loco-regional staging, 7 by 
detection of additional metastatic sites and 1 by modification 
of loco-regional staging and metastatic staging. Conclusion: 
18F-FDG PET/MR improves local and distant HCC tumor staging 
compared to CT CAP and liver MRI performed separately, with 
significant impact on patient treatment management.

EP-0499
Is99mTc-macroaggregated albumin (MAA) scintigraphy, 
with additional SPECT/CT, able to optimize pre-SIRT 
evaluation and patients selection?

E. Tabacchi1,2, E. Lodi Rizzini1,2, L. Zanoni1, C. Pettinato3, A. Cappelli4, 
C. Mosconi4, S. Civollani3, F. Monari5, R. Golfieri6, S. Fanti1,2; 1Nuclear 
Medicine, S. Orsola-Malpighi Hospital, Bologna, ITALY, 2DIMES 
University of Bologna, Bologna, ITALY, 3Medical Physics, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 4Radiology, S. Orsola-Malpighi 
Hospital, Bologna, Bologna, ITALY, 5Radiotherapy, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 6Radiology, S. Orsola-Malpighi 
Hospital, Bologna, ITALY.

Purpose/Introduction: to investigate the role of hepatic ar-
tery perfusion scintigraphy with 99mTc-macroaggregated al-
bumin (MAA scan) and additional sequential SPECT/CT in the 
selection of patients (pts) for Selective internal radiotherapy 
(SIRT) with resin-microspheres. Subjects & Methods: A ret-
rospective single center analysis was performed on pts who 
underwent MAA scan including SPECT/CT, as part of the stan-
dard pre-SIRT evaluation. All the scans, performed according 
to EANM guidelines, were reviewed by at least two expert 
nuclear medicine physicians (ET, ELR, LZ) and compared with 
ceCT/MRI routinely performed before as restaging procedure. 
The following functional parameters were evaluated: a) lung 
shunt fraction (LSF); b) MAA distribution (extension, pattern) 
at the level of liver segments and c) target hepatic lesions or 
neoplastic thrombosis (complete/partial/absent correspon-
dence), d) presence of extrahepatic uptake. Standard eligibility 
criteria for SIRT were considered. Results: Overall 69 consec-
utive pts were included (20 females, 49 males; mean age 64 
± 10.1 [39-83]. Clinical indication was primary hepatocellular 
carcinoma (HCC) in the majority of pts (55/69, 79.7%), cholan-
giocarcinoma (CC) in 11 pts, HCC +CC in 2 pts and liver me-
tastasis from colon cancer in 1patient. According to MAA scan 
results, pts excluded from SIRT were 23/69 (33.3%), respectively 
due to: 3/23 LSF > 20%, 8/23 partial target lesion correspon-
dence; 1/23 incomplete thrombosis correspondence and 1/23 
absent; 3/23 whole liver distribution; 4/23 extrahepatic up-
take (2/4 also presenting with LSF> 20%, 1/4 demonstrating 
also partial target correspondence); 3/23 performance status 
worsening. Overall 46/69 (66.7%) pts were finally addressed to 
SIRT. Among the pts presenting with a single hepatic lesion 
(14/46, 30.4%) complete target correspondence was found in 
12/14 pts (9/14 also showed thrombosis, in only 1/9 partially 
covered), partial in the remaining 2 cases. Among the pts pre-
senting with multiple hepatic lesions (32/46, 69.6%), 13/32 had 
thrombosis: target lesion correspondence resulted complete 
in 9/13 pts (in 1/9 thrombosis was not covered) and partial in 
2/13 pts (all with complete thrombosis correspondence). No 
thrombosis was evident in the remaining 19/32 pts: target 
lesion correspondence resulted complete in 12/19 pts and 
partial in 7/19. Non-pathological extrahepatic activity (i.e. ar-
tifacts) was detected in 7/46 pts. Mean LSF was 10.7% [±1.9]. 
Conclusions: In our preliminary experience, implementing 
standard MAA scintigraphy with SPECT/CT, as part of pre-SIRT 
diagnostic flow-chart, allowed: optimal anatomical localization 
of hepatic lesions and extra-hepatic shunts, accurate MAA dis-
tribution assessment (in particular in terms of target lesion and 
thrombosis correspondence). A more tailored pts selection 
was therefore possible.
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EP-0500
Performance and prognostic value of 18F-FDG-PET/CT and 
ceCT in the relapse of cholangiocarcinoma
L. Muraglia1, A. Farolfi1, A. Palloni2, L. Zanoni1, S. Brocchi3, C. 
Mosconi3, G. Brandi2, S. Fanti1, C. Nanni1; 1Nuclear Medicine 
Department, Policlinico Sant’Orsola-Malpighi, Università di 
Bologna, Bologna, ITALY, 2Oncology Department, Policlinico 
Sant’Orsola-Malpighi, Università di Bologna, Bologna, ITALY, 
3Radiology Department, Policlinico Sant’Orsola-Malpighi, 
Università di Bologna, Bologna, ITALY.

Purpose: Primary aim was to assess the ability of 18F-FDG-PET/
CT to detect disease relapse in a group of cholangiocarcinoma 
(CC) patients previously treated with surgery and chemothera-
py (CHT). Secondary aim was to evaluate the prognostic value 
of 18F-FDG-PET/CT. Methods: We retrospectively analyzed a co-
hort of 45 patients (17 F; age range 38-79 years), between Janu-
ary 2012 and January 2018, diagnosed with intrahepatic (24/45, 
53,3%) or peri-hilar (21/45, 46,7%) CC and previously treated 
with surgery and adjuvant CHT as primary treatment. Contrast 
enhanced CT (ceCT) performed within 15 days since PET/CT 
was used as gold standard. A Kaplan-Meier analysis was used 
to evaluate differences in overall survival (OS) between PET/CT 
and ceCT positive and negative scans. In this analysis. 3 patients 
were excluded due to a lack of follow up data. Mean follow up 
time was 15 months (range 2-56). Results: PET/CT turned out 
positive in 32/45 (71,1%) cases, with sensitivity, specificity, PPV 
and NPV respectively of 94,4%, 77,8%, 94,4% and 77,8%. CT 
turned out positive in 34/45 (75,5%) cases. In 91,1% cases PET/
CT and CT were concordant. In 8,9% cases PET/CT and CT were 
discordant (2 PET-/CT+, 2 PET+/CT-). Regarding the detection 
of hepatic disease, PET/CT and CT were concordant in 86,7% 
cases, while in 13,3% cases were discordant (3 PET-/CT+, 3 PET+/
CT-) Regarding the detection of metastatic nodes PET/CT and 
CT were concordant in 75,5% cases, while in 24,5% cases were 
discordant (4 PET-/CT+, 7 PET+/CT-). Regarding the detection of 
distant metastasis PET/CT and CT were concordant in 86,7% cas-
es, while in 13,3% cases were discordant (6 PET-/CT+) Regarding 
metastatic lymph node disease, Kaplan-Meier analysis showed 
a high significant difference (p=0,001) in OS between patients 
whom PET/CT and CT were both positive (lowest survival rate), 
positive and negative, negative and positive and both negative 
(highest survival rate) respectively. Globally, a high significant 
difference (p=0,009) in OS was found between patients whom 
PET/CT and CT turned out positive. Conclusions: In our chol-
angiocarcinoma patients we found that the information we can 
reach from PET/CT and ceCT is complementary. CeCT is more 
accurate in the detection of smaller lesions, particularly sub-
centimetric pulmonary nodules. PET/CT has a high sensitivity 
and specificity in the detection of disease relapse and showed 
its strong role in the evaluation of lymph node relapse. Our Ka-
plan-Meier analysis revealed that PET/CT positivity, particularly 
node positivity, could have a prognostic value in terms of OS.

EP-0501
18FDG-PET/CT and Pancreatic Intraductal Papillary 
Mucinous Neoplasms (IPMN): an implementation of 

conventional imaging methods in the evaluation of 
malignant degeneration.
E. Tabacchi1,2, E. Lodi Rizzini1,2, L. Zanoni1, V. Ambrosini1,2, D. 
Santini3, A. de Leo3, F. Minni4, N. Pagano5, C. Ricci4, R. Casadei4, A. 
Parmeggiani6, S. Fanti1,2, C. Nanni1; 1Nuclear Medicine, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 2DIMES University of Bologna, 
Bologna, ITALY, 3Anatomy, Pathological Histology Unit, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 4General Surgery Unit, S. 
Orsola-Malpighi Hospital, Bologna, ITALY, 5Gastroenterology Unit, 
S. Orsola-Malpighi Hospital, Bologna, ITALY, 6University of Bologna 
(UNIBO), Bologna, ITALY.

Purpose/Introduction: Intraductal papillary mucinous neo-
plasms (IPMN) represent 20-50% of all cystic neoplasms and can 
be classified into benign, borderline and malignant lesions (car-
cinoma). The main diagnostic challenge is to stratify the risk of 
degeneration into carcinoma in order to avoid unnecessary sur-
gery. Aim of this study is to evaluate the diagnostic performance 
of 18FDG-PET/CT in the detection of malignant IPMN compared 
with histological/cytological exam or imaging follow-up (CT, 
MRI, EUS, PET/CT) and with the data reported in the literature. 
Subjects & Methods: From January 2009 to November 2017 
were retrospectively evaluated 18FDG-PET/CT scan of patients 
with an imaging-based (CT, MRI, EUS, ERCP) diagnosis of IPMN. 
All 18FDG-PET/CT scans were performed within 3 months after 
diagnostic conventional imaging for IPMN, following standard 
EANM procedure, and at least two experienced nuclear medi-
cine physician reviewed pancreas site. PET results were validat-
ed by histological/cytological confirmation when available or 
by follow-up with CT or MRI or EUS or PET/CT (mean follow-up: 
13 months). Accuracy, sensitivity, specificity, positive and nega-
tive predictive values (PPV, NPV) were calculated. Results: In our 
study were finally included 122 pts ( M=40, F=82; mean age 69 
years [±2,06]) and were analysed 161 18FDG-PET/CT . Increased 
uptake at the site of IPMN was documented in 20/161 (12.4%) 
18FDG-PET/CT (mean SUVmax= 8. Among these 20 FDG+, 17/20 
(85%) were true positive for malignant degeneration whereas 
3/20 (15%) false positive. No increased uptake at the site of IPMN 
was detected in 141/161 (87.6%) scan: 138/141 (97,9%) true 
negative and 3/141 (2,1%) false negative. Overall 18F-FDG-PET/
CT performance in the evaluation of malignant IPMN resulted : 
96% accuracy, 85% sensitivity, 98% specificity, 85% PPV and 98% 
NPV. Our preliminary results were consistent with literature (re-
ported accuracy: 97%, sensitivity: 88%, specificity: 98%). Discus-
sion/Conclusions: Similarly to what is reported in the literature, 
even in our case series 18FDG-PET/CT is useful for the evaluation 
of malignant degeneration of IPMN implementing conventional 
imaging methods. In particular it may represent a non-invasive, 
widely available and accurate tool to optimize patient risk strat-
ification and a more tailored surgical approach.

EP-0502
Correlation of laboratory findings with Dual-Phase FDG 
PET / CT findings in cases with hepatocellular carcinoma
K. Oksuzoglu, T. Ones, S. Ozguven, C. O. Engur, S. Inanir, H. T. 
Turoglu, T. Y. Erdil; Marmara University Pendik Research and 
Training Hospital, Istanbul, TURKEY.
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Purpose: It is known that abnormalities in liver function tests, 
elevation in alpha-fetoprotein (AFP) levels, thrombocytopenia 
and erythrocytosis may occur in patients with hepatocellular 
carcinoma (HCC). In this study, we investigated the relationship 
between the laboratory parameters and dual phase 18F-FDG PET/ 
CT findings in patients with HCC. Methods: We retrospectively 
and prospectively investigated fifty-two hepatocellular cancer 
cases that underwent dual-time-point 18F-FDG PET/CT exam-
ination between February 2015 and March 2017. SUVmax and 
SUVmean measurements of the tumor were performed on early 
and delayed PET/CT images. Laboratory parameters of all cases 
including bilirubin, albumin, INR, AFP, ALT, AST, GGT, hemoglo-
bin values, platelet and red blood cell counts were collected. 
Results: When the laboratory findings and Child classification of 
the cases were compared with the changes in tumor SUVmax 
and tumor SUVmean values between early and delayed images, 
no significant correlation was found between changes in tumor 
SUV values and Child classification and/or laboratory findings ex-
cept GGT (p> 0.05). There was a significant correlation between 
GGT levels and changes in tumor SUVmean values (p: 0.028), but 
no significant relationship was demonstrated between GGT lev-
els and changes in tumor SUVmax values (p: 0.087). When the 
cases were divided into ‘normal group’ and ‘high group’ accord-
ing to serum ALT, AST, GGT, AFP levels, no significant difference 
was found between the ‘normal group’ and ‘high group’ in terms 
of changes in tumor SUV values (p> 0.05). When the cases were 
grouped according to hemoglobin levels as normal and high, the 
tumor SUVmax value in the three cases with high hemoglobin 
levels showed a significant increase in delayed images (p: 0.029). 
When the cases were grouped as normal and low according to 
platelet count or when they were divided as normal and high ac-
cording to erythrocyte count, no significant difference between 
groups was found in terms of changes in tumor SUV over time. 
Conclusion: Studies have shown that thrombocytopenia and el-
evation of AFP are associated with portal venous invasion, eleva-
tion of AST and GGT are associated with indexes that determine 
HCC aggressiveness and erythrocytosis is associated with large 
tumor volume in cases with HCC. Although significant relation-
ship between GGT values and changes in tumor SUV values in 
delayed imaging and relationship between hemoglobin levels 
and changes in tumor SUVmax value in delayed imaging was 
found in this study, there is stil a need for extensive studies with 
other laboratory findings in wider populations.

EP-0503
Dual Time Point FDG PET/CT in Verification of Post 
operative Local Recurrent Soft tissue Lesions in Patients 
with Pancreatic Cancer.
E. Elkholy1,2; 1Department of Nuclear medicine National cancer 
Institute Egypt (NCI), Cairo, EGYPT, 2Children Cancer Hospital Egypt 
(CCHE), Cairo, EGYPT.

Aim: The purpose of this study was to evaluate duel time point 
for the differentiation of post-operative benign and early ma-
lignant local recurrent lesions in pancreatic cancer patients. 
Materials & Methods: A consecutive 34 pancreatic cancer pa-
tients (12 female, 22 male, mean age: 58.3±10.3) presented with 

operative bed local soft tissue lesions. Early whole body PET/
CT imaging was performed at (1h) after F-18 FDG injection and 
delayed imaging (2 h) post injection was performed only in the 
abdomen. The maximum standardized uptake value (SUVmax) 
of the initial image (SUVmaxE) and of the delayed image (SUV-
maxD) were determined. The retention index (RI) was calculated 
according to the equation: RI=(SUVmaxD−SUVmaxE)×100/SU-
VmaxE. These indices were correlated with histopathology and 
follow-up as reference criteria. Results: 47 total lesions were de-
tected in 34 patients (mean size 3±1.2), 11 lesion in 9 patients 
were proven benign 5 by histopathology and 4 in follow up, 
while 36 malignant lesions were identified. There is no signifi-
cant statistical difference in SUVmaxE between benign and ma-
lignant lesions, while SUVmaxD and RI of the malignant lesions 
(mean 8.6±2.7 and 35.8±18.4 respectively) were significantly 
higher than the benign lesions. (mean 3.2±1.4 and -6.2±14 re-
spectively). (P<0.005).With a cutoff value of 3.9 for the SUVmaxD; 
Sensitivity, Specificity, and Accuracy were 96%, 70%, and 91%, 
respectively. The calculated positive and negative predictive 
values were 89% and 88%, respectively. When RI of 17 was used 
as the cutoff point, it showed higher specificity, accuracy & PPV 
(90%, 92% & 96% respectively) as compared to the other param-
eters.Most of malignant lesions showed an increase in SUVmax 
on the delayed images compared with the initial ones, except 
for 2 lesions that maintained stationary. Regarding the group of 
the benign lesions 45.5 % (5/11) showed a decrease in SUVmax, 
4 elicit no change, while mild increase in SUVmax is observed on 
2 lesions. Conclusion: Dual time point F-18 FDG PET/CT seems 
to be an additional method to differentiate between malignant 
and benign post-operative local soft tissue lesions in pancreatic 
cancer patients. Keywords: FDG PET/CT, Dual time point, reten-
tion index, SUVmax, pancreatic lesion.

EP-0504
The role of FDG PET/CT at staging and at treatment 
response evaluation in locally advanced esophageal 
cancer
I. N. M. Navales Mateu, M. Simó Perdigó, S. Castro Boix, M. 
Alsina, R. Mast Vilaseca, M. Barios Profitós, M. Boronat Ferrater, F. 
Dellepiane Clarke, P. Hinojosa Salas, J. Castell Conesa; Hospital 
Universitari Vall d’Hebron, Barcelona, SPAIN.

Aim: To evaluate the role of FDG PET/TC at staging and at treat-
ment response evaluation in locally advanced esophageal can-
cer (LAEC). Material & Methods: We evaluated LAEC patients 
surgery treated (not junction) in our institution. 16 consecutive 
patients were included (8ADK, 8 SCC), stages 3p T1N0, 1p T1N+, 
1p T2N+, 9p T3N+, 2p T4aN+. All of them underwent gastroen-
doscopy with biopsy, endoscopic ultrasonography, CT and a 
PET/CT scan at staging (16p) and at the end of the neoadju-
vant chemo-radiotherapy treatment (NA) (13p). Maximum Stan-
dardized Uptake Value (SUVmáx) and Metabolic Tumor Volume 
(MTV) of primary tumor and lymph nodes were measured at 
both times, calculating ΔMTV and ΔSUV. EORTC image response 
criteria (CMR, PMR, SMD, PMD) and visual analysis were evaluat-
ed and compared with the tumor regression grade according 
to Mandard Criteria, considering grades 1-2 as good responders 
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(GR) and grades 3-5 as poor responders (PR). Results: At staging: 
-All tumors were FDG avid, including T1 (mean SUVmáx=20,5, 
meanT1 SUVmáx=7.61). -In our series SUVmáx in ADK was high-
er than in SCC (28.72 vs 17.34, P=0.02). -Higher tumor stages 
correlates with higher basal MTV (T1 3.1cm3, T2 8.3cm3, T3 
33.2cm3, T3 90.9cm3). Histologic correlation: -Tumor SUVmáx at 
staging scan predicted a poor pathologic response (GR 16,96 
vs 29,39 PR, p=0.029), but MTV didn’t (GR 21, PR 52.25). -In our 
series, neither ΔMTV nor ΔSUV after NA were able to distinguish 
GR from PR . -Correlating EORTC response criteria with Mandard 
grading correlation: 12 of 13 p were assessed as a PMR (6 grade 
1, 2 grade 3, 3 grade 4, 1 grade 5), and one as a SMD (grade 4). -In 
a visual classification (CMR, PMR, SMD, PMD), considering nearly 
physiological FDG uptake or esophagitis uptake pattern as CMR, 
we found 6 CMR (6 grade1),6 PMR (2 grade 3, 3 grade 4, 1 grade 
5) and one SMD (grade 4). -PostNA PET/CT correctly identified 
the lymph node status in 87% of cases ( 2 initially N+, 10 initially 
N-, 2 initially N+ with CR) with only 1FN (metabolic response 
with no morphologic changes) and one 1FP (local relapse 9 
months post surgery). Conclusion: -All tumors were FDG avid, 
including T1. -Tumor SUVmáx at staging scan predicted poor 
pathologic response, but not MTV. -In our series, visual analy-
sis considering those with nearly physiologically FDG uptake or 
with a esophagitis uptake pattern as a CMR performed better 
than EORTC image criteria in treatment response assessment.

EP-0505
Staging And Response Evaluation To Neo-adjuvant 
Chemoradiation In Esophageal Cancers Using 18FDG PET/
CT With Standardized Protocol 
M. U. Zaman1, N. Fatima1, A. Zaman2, U. Zaman2, R. Tahseen3, 
S. Zaman2; 1AKUH, Karachi, PAKISTAN, 2Dow Medical College, 
Dow University of Health Sciences (DUHS), Karachi, PAKISTAN, 
3Department of Radiation Oncology, Aga Khan University Hospital 
(AKUH), Karachi, PAKISTAN.

Background: Precise staging of esophageal cancer (EC) is im-
portant for selection of optimal treatment option and prognos-
tication. Aim of this study was to assess the role of 18FDG PET/CT 
in staging and response evaluation to neoadjuvant chemoradi-
ation (nCR) in EC patients using standardized imaging protocol. 
Material and Methods: This prospective study was conducted 
at PET/CT Section of Department of Radiology, Aga Khan Univer-
sity Hospital Karachi, Pakistan from July 2017 till February 2018. 
We included 34 biopsy proven EC patients who had 18FDG PET/
CT and CT of neck, chest and abdomen as part of initial staging. 
Eleven patients had post-nCR 18FDG PET/CT using standardized 
imaging protocol as per EANM guidelines. CT and PET/CT based 
staging was compared. Based on PERCIST criteria, response 
evaluation was assessed using change in highest SUVmax (%∆SU-
Vmax) in baseline and follow-up scans (primary lesion, node or 
extra-nodal metastases). Results: Mean age of cohort was 57 ± 
14 years (23 males and 11 females) having adenocarcinoma (AC) 
in 23 and squamous cell cancer (SCC) in 11 patients. Mean 18FDG 
dose, uptake time and hepatic SUVmean for baseline scans 
were 169 ±54 MBq, 65 ±10 minute and 1.91 ± 0.49 which were 
within ± 10%, ± 15% and ± 20% for follow-up scans in 11 pa-

tients respectively. Mean size (craniocaudal dimension in mm) 
and SUVmax of primary tumor was 56 ±27 mm and 13.4 ± 4.7. 
Based on 18FDG PET/CT findings, patients were categorized into 
N0 (10/34), N1 (09/34), N2 (11/34) and N3 (04/34) while 11/32 
had stage IV disease. These were similar in AC and SCC groups. 
CT found stage IV disease in 3/34 (09%) while PET/CT found in 
11/34 (32%; p value: 0.019) cases. PET/CT showed concordance 
with CT in 41% while discordance (all with upstaging) seen in 
59%. On follow-up PET/CT, complete metabolic response was 
seen in 5/11 (45%) and partial metabolic response was noted in 
6/11 (55% - p value non-significant) patients. Median %∆SUVmax 
over primary lesions was 49.84% (-32.69 -100%) while over nod-
al sites it was 41.18% (-82.60 -100%). Conclusion: We conclude 
that 18FDG PET/CT was found a sensitive tool in initial staging of 
EC. Compared with CT, it had higher diagnostic accuracy for dis-
tant nodal and extra-nodal metastasis. %∆SUVmax between base-
line and post-nCR studies acquired with standardized protocol 
had changed management in more than half of our patients. 
For response evaluation in EC more studies with standardized 
18FDG PET/CT imaging protocols are warranted.

EP-0506
Change in standardized uptake values in delayed 18F-FDG 
positron emission tomography images in hepatocellular 
carcinoma
K. Oksuzoglu, T. Ones, C. O. Engur, S. Ozguven, S. Inanir, H. T. 
Turoglu, T. Y. Erdil; Marmara University Pendik Research and 
Training Hospital, Istanbul, TURKEY.

Purpose: Delayed 18F-FDG positron emission tomography (PET) 
imaging has been associated with improved diagnostic yield in 
several malignancies; however, data on the use of delayed imag-
ing in patients with hepatocellular carcinoma (HCC) is scarce. This 
study aimed to examine tumoral and background standardized 
uptake value (SUV) alterations in dual-phase 18F-FDG PET/CT im-
aging. Method: Fifty-two HCC cases underwent dual-time-point 
18F-FDG PET/CT examination where early and delayed images 
were obtained. The maximum and mean standardized uptake 
values (SUVmax and SUVmean) of the tumor were determined 
for both time points. Similarly, the mean SUV were also deter-
mined for background (liver, soft tissue and spleen). Changes in 
tumoral and background SUV between early and delayed imag-
es were examined. Results: The mean age was 62.0±12.9 years 
(range, 20-88 years) and the majority of the patients were male 
(86.5%). Tumor SUVs, both tumor SUVmean and tumor SUVmax, 
significantly increased at delayed images when compared to 
early images (p<0.05). In contrast, the average SUVmean for the 
liver, soft tissue and spleen significantly decreased at delayed im-
ages (p<0.05). Conclusion: A significant increase in tumor SUV 
at delayed images in contrast to a significant decrease in back-
ground SUVs suggests that delayed images in HCC may con-
tribute to diagnostic performance through a potential increase 
in the contrast between the tumor and background. However, 
further studies with larger sample sizes including patients with 
benign lesions and different grades of the disease are warranted 
to better elucidate the diagnostic contribution as well as the as-
sociation of delayed imaging values with prognosis.
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EP-0507
Detection Efficiency Of FDG PET/CT For Primary Tumors In 
Patients With Carcinoma Of Unknown Primary (CUP)
N. Fatima1, M. u. Zaman1, A. Zaman2, S. Zaman2, U. Zaman2; 
1AKUH, Karachi, PAKISTAN, 2Dow Medical College, Dow University 
of Health Sciences (DUHS), Karachi, PAKISTAN.

Background: Carcinoma of unknown primary (CUP) is defined 
as biopsy proven tumor metastases that remains unidentified 
after a through diagnostic evaluation. It has a prevalence of 
2-3% with poor prognosis and median survival can be extended 
by the identification of the primary origin and treating with spe-
cific therapy. 18FDG PET/CT is considered an excellent problem 
solving tool in the diagnostic paradigm of CUPs. The purpose of 
this study was to find the detection efficiency of 18FDG PET/CT 
in patients with CUP. Material and Methods: This prospective 
study was conducted at PET/CT Section of Department of Ra-
diology, Aga Khan University Hospital Karachi, Pakistan from Au-
gust 2017 till January 2018. Patients with history of CUP referred 
for 18FDG PET/CT scan for detection of primary sites during 
study period were recruited. 18FDG PET/CT scan was acquired 
using standardized protocol and patients with suspected pri-
mary sites underwent biopsies. Scan findings and biopsy results 
were analyzed to find the detection rate, sensitivity, area under 
curve (AUC) and positive predictive value (PPV). As no biopsy 
was performed in negative scan, true negative and specificity 
could not be calculated. Results: During study period 46 con-
secutive patients with CUP were included. The mean age of 
cohort was 58 ± 17 years (63% male and 37% female) having 
a mean BMI of 24.70 ± 4.97 Kg/m2. Thirty four patients (34/46) 
found to have a hypermetabolic focus suggestive of primary tu-
mor with known metastatic sites and subjected to biopsy which 
turned out to be positive in 26/34 patients. Primary tumor was 
detected in gastrointestinal and hepatobiliary in 08 (17%), head 
and neck in 06 (13%), genitourinary 04 (09%), lung 03 (06%) and 
miscellaneous sites in 05 (11%) patients. Detection rate, sensi-
tivity and PPV were 57%, 68% and 76% respectively. Remaining 
12/46 patients with negative 18FDG PET/CT for primary focus did 
not have biopsy. Receiver operating character (ROC) curve re-
vealed good diagnostic of 18FDG PET/CT for detecting unknown 
primary (AUC 0.667; p =0.054; SE= 0.083; CI: 0.504-0.830). Con-
clusion: 18FDG PET/CT detected primary tumors in 57% of pa-
tients with CUP which is compatible with published data. Due 
to its higher detection efficiency and PPV, this imaging tool may 
be considered as an alternative in early phase of investigation of 
patients with CUP.
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EP-0508
Prognostic role of post-treatment 18F-FDG PET/CT in 
patients with small-cell lung cancer

C. Altini, A. Niccoli Asabella, T. Masi, A. Di Palo, N. Addante, A. 
Cimino, P. Caputo, M. Fanelli, G. Rubini; Nuclear Medicine Unit, 
Interdisciplinary Department of Medicine, University of Bari, Bari, 
ITALY.

Aim: to determine the prognostic value of post-treatment 
18F-FDG PET/CT in patients with Small-cell Lung cancer (SCLC). 
Materials & Methods: Forty-eight patients (40 males and 8 fe-
males; mean age 64.48 years, range 48-86) with histologically 
proven SCLC and post-treatment 18F-FDG PET/CT scan were 
retrospectively reviewed. 32/48 (66.7%) had the SCLC periph-
erical form while 16/48 (33.3%) had the central form; 14/48 
(29.2%) performed combined Chemo-Radiotherapy treatment 
while 34/48 (70.8%) had chemotherapy only. Presence of pri-
mary tumour (T), pathological lymph-nodes (N) and metasta-
sis (M) was evaluated for each patient. The clinical endpoints 
were overall survival (OS) and progression-free survival (PFS) 
and the last follow-up was in January 2018. The survival time 
was estimated using Kaplan-Meier method, and the difference 
between groups was assessed using log-rank tests. A multiple 
Cox’s proportional hazard model was performed for 18F-FDG 
PET/CT results and clinical variables (age ≤65 years/>65 years, 
male/female and central/peripheral SCLC). p< 0.05 was consid-
ered statistical significant. Results: All 18F-FDG PET/CT resulted 
positive for at at least one pathological lesion. 41/48 (85.4%) pa-
tients were positive for T and 7/48 (14.6%) were negative; 28/48 
(58.3%) were positive for N and 20/48 (41.7%) were negative; 
9/48 (18.8%) were positive for N and 39/48 (81.3%) were neg-
ative. At the end of the follow-up 39/48 (81.3%) patients were 
alive while 9/48 (18.8%) were dead. Median OS was 20 months 
(range 5-128), median PFS was 22 months (range 2-128). We 
compared OS and PFS for the T, N and M. OS resulted statisti-
cally different for N (log rank=7.819; p=0.005) and M parameters 
(log rank=9.609; p=0.002). Mean OS in N negative patients was 
121 months, while in N positive patients was 67 months; mean 
OS in M negative was 98 months, 49 months in M positive. PFS 
resulted statistically different for N (log rank=5.446; p=0.02) and 
M parameter (log rank=1.021; p<0.001). Mean PFS in N nega-
tive patients was 87 months, while in N positive patients was 34 
months; mean PFS in M negative was 68 months, 18 months in 
M positive. Cox’s analysis showed statistical significance only for 
N parameter (HR=11.66). Conclusion: Post-treatment 18F-FDG 
PET/CT is a fundamental tool in the post-treatment evaluation 
of SCLC patients. In particular, the identification of lymph-nodes 
involvement is related to a poorer prognosis in term of OS and 
PFS.

EP-0509
Cost-analysis of a new diagnostic strategy in patients 
with solitary pulmonary nodule: the Italian Tailored 
Assessment of Lung Indeterminate Accidental Nodule 
(ITALIAN) multicenter trial
L. Evangelista1, L. Pace2, L. Mansi3, E. Mazziotti4, S. Del Vecchio4, 
G. Pepe5, L. Basso6, S. Annunziata7, A. Golemi8, A. Chiaravalloti9, 
R. Galicchio10, L. Guerra11,12, M. Zuffante13, N. Frega14, V. Rizzo15, 
A. Lambertini16, A. Cuocolo4, M. Spadafora17,15; 1Veneto Institute 
of Oncology IOV - IRCCS, Padova, ITALY, 2Università di Salerno, 
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Salerno, ITALY, 3Centro Universitario di Ricerca per lo Sviluppo 
Sostenibile, Napoli-Roma, ITALY, 4Università degli Studi di Napoli “ 
Federico II°”, Napoli, ITALY, 5Humanitas Cancer Center, Milano, ITALY, 
6SDN – IRCCS, Napoli, ITALY, 7Universita’ Cattolica di Roma, Roma, 
ITALY, 8Ospedale di Bolzano, Bolzano, ITALY, 9Università Tor Vergata, 
Roma, ITALY, 10CROB – IRCCS; Rionero in Vulture, Potenza, ITALY, 
11Ospedale San Gerardo – AAST Monza, Monza, ITALY, 12Università 
degli studi di Milano Bicocca, Milano, ITALY, 13Azienda Universitaria 
Integrata di Verona, Verona, ITALY, 14Medicina Futura Acerra, 
Napoli, ITALY, 15Ospedale san Giuseppe Moscati, Avellino, ITALY, 
16Università degli Studi di Bologna, Bologna, ITALY, 17Ospedale del 
Mare, Napoli, ITALY.

Purpose: The aim of the study was to estimate the impact of in-
troducing a new diagnostic strategy by comparing the costs of 
standard FDG whole-body (wb)-PET/CT and the costs of s-PET/
CT, in the context of the ITALIAN trial. Materials and Methods: 
We estimated the differential costs of wb-PET/CT and s-PET/CT, 
based on the Italian costs for the FDG PET/CT procedures, by 
including the reimbursement of the scan and the price of FDG. 
The ITALIAN trial population (n=502 patients) was considered 
for the end-point of the present study. The costs were censored 
for study purpose. Results: Based on the ITALIAN data, s-PET/CT 
compared to wb-PET/CT could save more than 10 min per scan 
or it would need a dose of 35% less than to obtain the same 
chest counts and the same scan-time of wb-PET/CT. Based in the 
first advantage, s-PET/CT can increase the earning of 358.644,00 
Euro (the reduction of scan time, significantly increases the 
number of procedures from 502 to 803; which is equivalent to 
the ratio 10:16 for wb-PET/CT and s-PET/CT, respectively), but it 
slightly increases the FDG cost (22.554,86 Euro vs. 36.078,79 Euro 
respectively for wb-PET/CT and s-PET/CT) (total money saving: 
60%). In accordance with the second supposition, the FDG costs 
can be reduced from 22.554,86 with wb-PET/CT to 7.894,20 with 
s-PET/CT (money saving: 65%), by considering a dose of 7 mCi 
per patient, that corresponds to the mean value for the ITAL-
IAN trial. Conclusion: Although present study estimates cannot 
easily be generalized to any local setting, the model for cost cal-
culation is easy to be exported to another scenario by applying 
different local parameters. The advantages to introduce s-PET/
CT in SPN can be found in a reduction of expenses for the hos-
pital and the Italian healthcare.

EP-0510
Prognostic value of metabolic parameters measured by 
18F-Flurodeoxyglucose Positron Emission Tomography/
Computed Tomography (18F-FDG PET/CT) in surgically 
resected non small cell lung cancer (NSCLC) patients
B. Mathew, N. Purandare, S. Shah, A. Agarwal, A. Puranik, V. 
Rangarajan; Tata Memorial Centre, Mumbai, INDIA.

Purpose: 18F-FDG PET/CT in addition to anatomical informa-
tion provides semiquantitative and quantitative information re-
garding tumour aggressiveness and metabolic tumour volume. 
Metabolic parameters can play a role in risk stratification in ad-
dition to the TNM staging. Aim of the study was to investigate 
the prognostic value of various metabolic parameters like maxi-

mum standardized uptake value (SUV max), mean standardized 
uptake value (SUV mean), whole body metabolic tumour vol-
ume (WBMTV) and whole body total lesion glycolysis (WBTLG) 
in surgically resected NSCLC patients. Materials and Methods: 
This was a retrospective observational study approved by in-
stitutional review board. 153 eligible patients with NSCLC who 
underwent surgical resection between January 2009 to Decem-
ber 2013 were reviewed to obtain the relevant clinicopatho-
logical variables. The SUVmax, SUVmean, WBMTV and WBTLG 
of the tumor were measured. Continuous PET parameters were 
stratified using optimal cutoffs derived from ROC curve analy-
sis. The survival curves for the groups were estimated using the 
Kaplan-Meier method and were compared using the log-rank 
test. The Cox proportional hazards model was used in multivari-
ate analysis to identify independent prognostic factors. Results: 
The median follow-up was 36.9 months (range 9.4 - 87.7).56 out 
of 153 patients (36.6%) died and 78 out of 153 patients (50.9%) 
had recurrence. In the univariate analysis - TNM stage, male sex, 
no adjuvant treatment and higher SUV max, SUV mean, WBMTV 
and WBTLG were statistically significant and was associated with 
poor overall survival(OS).TNM stage, no adjuvant treatment, and 
higher SUV max, SUV mean, WBMTV and WBTLG were statistical-
ly significant and associated with poor disease free survival(DFS). 
In the multivariate analysis, only higher WBTLG (HR = 3.08, p = 
0.007) for DFS and higher WBTLG (HR = 2.70, p = 0.041) and TNM 
staging (HR = 1.63, p = 0.035) for OS were statistically significant 
after adjustment for significant univariate variables. Conclusion: 
Whole body tumor burden assessment with TLG has significant 
prognostic value in patients with operated lung cancer. Incor-
poration of TLG into clinical practice can further stratify patients 
within a stage and may be benefitted from additional therapy.

EP-0511
Prognostic Impact Of Intratumoral Heterogeneity Based 
On Fractal Geometry Analysis In Operated NSCLC Patients
A. Castello1, C. Russo2, F. Grizzi3, D. Qehajaj3, E. Lopci1; 1Nuclear 
Medicine, Humanitas Research Hospital, Rozzano (MI), ITALY, 
2”Michele Rodriguez” Foundation, Milan, ITALY, 3Immunology and 
Inflammation, Humanitas Research Hospital, Rozzano (MI), ITALY.

Introduction: Intratumoral heterogeneity is a well-known 
prognostic feature in malignant lesions. Our aim was to deter-
mine how intra-tumor heterogeneity based on fractal geom-
etry analysis on FDG PET can predict survival in patients with 
non-small cell lung carcinoma (NSCLC) candidate to surgery. 
Subjects & Methods: Overall, 113 patients (76 male, 37 female) 
undergone to lung resection in our Institution and investigated 
with FDG PET prior to surgery were retrospectively revised. The 
study has been approved by the IRB. In all cases, PET DICOM 
images were analyzed for fractal geometry using an ad-hoc 
computer program to determine mean intensity value (MIV), 
standard deviation (SD), relative dispersion (RD), the 3D histo-
gram of the fractal dimension (3D HIST FR DIM), the fractal di-
mension in 3D (3D FD), and the fractal volume. Fractal geometry 
parameters were compared with metabolic parameters on PET 
and with patients outcome, expressed in terms of disease-free 
survival (DFS). Results: The median 3D-FD and fractal volume 
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were 1.71 and 5.39, respectively. We found a significant positive 
correlation between 3D-FD and SUVmax (rho=0.72, p<0.001), 
SUVmean (rho=0.68, p<0.001), MTV (rho=0.93, p<0.001), and 
TLG (rho=0.93, p<0.001). Likewise, positive correlations between 
fractal volume and all metabolic parameters were demonstrat-
ed: SUVmax (rho=0.71, p<0.001), SUVmean (rho=0.66, p<0.001), 
MTV (rho=0.97, p<0.001), and TLG (rho=0.96, p<0.001). Ad-
ditionally, patients with high 3D FD (≥1.71) tumors showed 
higher values of SUVmax (16.9 vs 7.9, p<0.001), SUVmean (8.5 
vs 4.7, p<0.001), MTV (53.6 vs 4.4, p<0.001) and TLG (491.9 vs 
21.6, p<0.001) than those with lower 3D FD. In the same way, 
tumors with high fractal volumes (≥7.47) were associated with 
higher values of metabolic parameters compared to those with 
fractal volume below the median. On univariate analysis, per-
formed using Cox’s proportional hazard model, 3D FD resulted 
significantly associated with DFS (p=0.013), while fractal volume 
and metabolic parameters did not. These data were confirmed 
on log rank test (p=0.011). On multivariate analysis, among age, 
stage disease, histotype, 3D FD, and SUVmax, only 3D FD was 
identified as the independent prognostic factor for DFS (p = 
0.032; HR 0.418, 95% CI 0.189-0.926). Conclusion: In our study, 
the intra-tumoral heterogeneity of FDG PET evaluated by fractal 
geometry analysis resulted a prognostic biomarker for DFS in 
patients with NSCLC. By combining metabolic parameters and 
fractal dimension from PET images, we might provide different 
types of information that are equally useful for prognosis eval-
uation.

EP-0512
By Talc pleurodesis-induced pleural changes, 
characterization with 18F-FDG PET-CT, own experience and 
bibliographic review.
M. Lozano, J. Orcajo Rincón, A. Rotger Regí, Y. Henao Celada, 
J. Ardila Manjarres, J. Ardila Mantilla, C. Duran Barquero, A. 
Marí Hualde, R. Pascual Pérez, J. Alonso Farto; Hospital General 
Universitario Gregorio Maranon, Madrid, SPAIN.

Aim: The purpose in this retrospective study is to identify and 
characterize pleural changes associated with talc deposition 
in patients undergoing pleurodesis due to malignant pleural 
effusion using 18F-FDG PET-CT. Materials & Methods: Nine 
patients who presented malignant pleural effusion in which 
talc was used as a fibrosing agent and PET-CT as a control 
imaging test were retrospectively evaluated. Of these, only 6 
were able to confirm the existence of an inflammatory/granu-
lomatous process either by pleural biopsy or radiological and 
clinical evolution. SUV max, HU attenuation and thickness of 
the plaques or nodule were the variables considered for our 
analysis. Results: A total of 13 PET-CT were performed in the 6 
patients in 19 months of follow-up after pleurodesis. The mean 
time elapsed between the procedure and the first PET-CT was 
26 months. During follow-up, a mean of 2 PET-CT were per-
formed to each patient. The granulomas produced due the talc 
deposition were visualized in form of plaques and/or nodules, 
as a single lesion in 5 patients and multiple lesions in the rest. 
Parietal pleura was evident affected in 5 of the 6 patients and 
its most frequent localization occurred in the bases of the pos-

terior costophrenic angle. The SUV max ranged between 6.03 
and 15.74 (mean 12); the UH 2,17-222 (mean 71HU) and the 
thickness between 5 and 39 mm (mean 15mm) in the first PET-
CT. In the second PET-CT the SUVmax ranged between 4.49-14 
(mean 7.6), the HU attenuation ranged between 55 - 299 (mean 
101HU) and the thickness 4.6-17 (mean 9.75mm). In one of the 
third PET-CT carried out the uptake disappeared and mesothe-
lial hyperplasia was confirmed by biopsy; in the other, a SUV-
max of 7 was obtained, the mean thickness was 11.4mm and 
the 153HU. Only in one patient a pleural biopsy was performed, 
resulting in mesothelial hyperplasia. In the others, a follow up 
analysis was performed, taking into account the changes in the 
images and the clinical state; to determine tumor vs inflamma-
tory activity. Conclusions: As in previous studies, an important 
glycolytic activity was evidenced in the pleural lesions (plaques) 
produced by talc, which has to be taken into account and con-
sidered when an oncologic PET-CT is evaluated. Moreover, its 
importance to know the radiological evolution and compare all 
the findings with clinical evolution,

EP-0513
PET/CT as a predictive biomarker response to treatment 
of patients with non-small-cell lung cancer with ALK-
rearrangement treated with ceritinib
S. S. Medina-Ornelas1, F. O. Garcia-Perez1, A. Serna-Macias2; 
1Instituto Nacional de Cancerologia, Mexico City, MEXICO, 
2Hospital Angeles Pedregal, Mexico City, MEXICO.

Objective: To demonstrate the usefulness of 18F-FDG-PET/CT as 
a predictive tool for response to treatment of patients with non-
small-cell lung cancer with ALK- rearrangement (NSCLC-ALKr) 
treated with ceritinib. Methodology: We studied 10 patients 
with NSCLC-ALKr with 18F-FDG-PET/CT as a baseline study. 
All patients were treated with ceritinib at dose of 750mg/day. 
An evaluation was made by 18F-FDG-PET/CT after 1 month of 
treatment (28±7 days) and one month after 6 cycles. Obtaining 
SUVmax, SUVmean, VTMA (metabolically active tumor volume) 
and TLG (total lesion glycolysis) values, RECIST 1.1 and PERCIST 
1.0 criteria was performed. The best cut discriminative values 
for SUVmax, VTMA and TLG were identified by ROC curves. The 
analysis of semicuantitative values was made with Fisher’s exact 
test and Cox regression. A significant value of p was considered 
when this was ≤0.05. Results: The mean values of the initial SU-
Vmean was 4.2±3.6 SD, after the first cycle (interim) SUVmean 
was 3.9±3.8 SD in target lesions; and 2.7±2.8 SD after the last 
cycle. The mean values of the initial SUVmax were 7.4±7.6 SD, 
6.2±5.8 SD interim; and 5.2±4.3 SD after the last cycle. The mean 
values of the initial VTMA were 24.9±65.8 SD, 23.0±49.8 SD inter-
im, and 21.0±39.5 SD after the last cycle. The mean values of the 
initial TLG were 269.4±1028.1 SD, 231.8±667.2 SD interim, and of 
208.0±395.9 SD after the last cycle. In the analysis after the first 
cycle, no patient presented disease progression assessed. In the 
analysis after the last cycle, 7 patients presented a partial meta-
bolic response, of which 5 had a statistically significant decrease 
in TLG after the first cycle; while those with stable disease did 
not show a statistically significant decrease after the first cycle. 
At the end of the last cycle through the RECIST criteria, 6 pa-
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tients had stable disease, while only 4 had concordance with 
the PERCIST criteria in partial response. The measurement of the 
TLG was the most significant parameter for the prediction of re-
sponse to treatment in the univariate analyzes (p=0.001). In the 
multivariate analysis with the Cox regression method, a low TLG, 
and the clinical stage before therapy were significant prognostic 
factors to present good response to treatment (p=0.001). Con-
clusion: The TLG is an excellent response prediction parameter 
superior to values of SUVmax, SUVmean or VTMA. Low TLG val-
ues after firs cycle associated with a clinical stage IIIC or IVa can 
predict a good response to treatment.

EP-0514
Tumor Necrosis in NSCLC revealed by metabolic analysis of 
FDG PET/CT imaging
M. Jreige, M. Nicod Lalonde, T. Krueger, S. Peters, J. O. Prior, I. 
Letovanec, N. Schaefer; Lausanne University Hospital, Lausanne, 
SWITZERLAND.

Purpose: Development of novel targeted agents for NSCLC, 
modulating pathways involved in cell proliferation, apopto-
sis and angiogenesis has had a significant impact on patient 
management and prognosis. A substantial body of evidence 
suggests that tumor necrosis may be a strong predictor of ag-
gressive tumor behavior and reduced survival in patients with 
NSCLC. Herein, we investigated the correlation of known and 
novel metabolic markers on F-18-FDG PET/CT with TN in NS-
CLC. Materials & Methods: We retrospectively assessed 50 
patients (mean age 65±10 years) with histologically confirmed 
NSCLC (24 adenocarcinomas, 23 squamous cell carcinomas and 
3 poorly differentiated non-small cell cancers) and sampled sur-
gical tumor specimens analyzed for the presence or absence of 
TN by histopathology. Initial staging F-18-FDG PET/CT images 
wereanalyzed for SUVmax, SUVmean, SUVmin, metabolic tumor 
volume (MTV) and total lesion glycolysis (TLG) within a volume 
of interest using the 42%-threshold method of the maximum 
SUV signal intensity for the biopsied or resected tumor lesion. 
Metabolic information on F-18-FDG PET/CT as well as the ratio 
of morphologic and metabolic lesion volumes or Hot-to-Global 
Volume Ratio (HGVR) were calculated and correlated to the pres-
ence or absence of histologic TN. Results: All tumors showed 
metabolic FDG-PET uptake with mean SUVmax 13.7±7.4 g/ml 
(range: 2-31), SUVmean 7.4±4.5 g/ml (range: 0.9-21.1), SUVmin 
4.9±4.3 g/ml (range: 0.6-22.8), MTV 21.2±33.6 cm3 (range: 0.5-
171) and TLG 174±280 g·cm3/mL (range: 0.5-1113). We found 
a statistically significant lower SUVmin and SUVmean in the TN 
group 1.8±0.3 and 6.2±3.5 compared to no TN group 5.1±1 and 
8.7±5.1 (p=0.001 and p=0.035) with higher MTV (41.9±8.2 ver-
sus 17±3.5, p=0.004), morphologic tumoral volume (48.8±68.6 
versus 12±18.3, p<0.001) and HGVR (31.8±11.8 versus 6.9±5.7, 
p=0.027), but no difference in SUVmax or TLG (p=0.347 and 
p=0.084). Conclusion: This study shows that FDG PET/CT up-
take values, in particular SUVmin, SUVmean and HGVR, the latter 
evaluating FDG avid versus non FDG avid ratio in tumoral le-
sions, are promising metabolic imaging marker in evaluating TN 
in NSCLC. The prevalence of TN in NSCLC is significantly higher 
in larger tumors with higher MTV and morphologic tumoral vol-

ume, supporting the suggested prognostic value of TN. These 
metabolic factors allow to detect necrotic changes in tissue and 
potentially evaluate necrotic and apoptotic- pathway-targeted 
therapy.

EP-0515
Tumor response to simultaneous PDK1 knockdown and 
inhibition of EGFR signaling in oncogene-driven non-small 
cell lung cancer 
V. De Rosa1, F. Iommelli1, C. Terlizzi2, S. Del Vecchio2; 1Institute of 
Biostructures and Bioimaging, National Research Council, Naples, 
ITALY, 2Department of Advanced Biomedical Sciences, University of 
Naples “Federico II”, Naples, ITALY.

Aim: Inhibition of EGFR signaling in oncogene-driven non-small 
cell lung cancer (NSCLC) caused a reversal of Warburg effect 
with reactivation of oxidative phosphorylation. We previously 
showed that transient downregulation of several proteins in-
volved in glucose metabolism along with targeted inhibition 
of EGFR signaling caused a decrease of glucose consumption 
and an enhancement of ATP production in NSCLC cells. The 
aim of the present study was to test whether co-targeting of 
glucose metabolism and EGFR signaling may enhance tumor 
response to tyrosine kinase inhibitors (TKIs) in NSCLC. Mate-
rials and Methods: H1975 and A549 NSCLC cells were stably 
transfected with scrambled or PDK1-targeted shRNA for devel-
opment of animal models bearing PDK1 knockdown tumors. 
Cells were preliminary tested for PDK1 expression and sensitiv-
ity or resistance to a panel of TKIs. Drug toxicity was evaluated 
by MTS assays using increasing concentrations of erlotinib, MAP 
kinase inhibitor (U0126) or WZ4002 for 72 h. Levels of HKI, HKII, 
PKM2, LDH-A, PDH and OXPHOS along with the phosphoryla-
tion status of PKM2, PDH and STAT3 were determined by west-
ern blot analysis in untreated and treated cells transfected with 
scrambled or PDK1 shRNA. In parallel experiments, glucose 
consumption and ATP production were determined in the 
same experimental conditions. Results: Both H1975 and A549 
cells transfected with PDK1-targeted shRNA (shPDK1) showed 
a dramatic reduction of PDK1 protein levels as compared to 
cells transfected with scrambled shRNA (shCTRL). Knockdown 
of PDK1 in A549 cells caused a decrease of p-STAT3Tyr705 and HKII 
levels along with an upregulation of several subunit of OXPHOS. 
In H1975 cells, downregulation of PDK1 alone did not cause any 
significant changes in the expression of key glycolytic enzymes 
whereas p-PDH levels were reduced by the addition of 1 μM 
WZ4002. MTS assays in shPDK1 H1975 cells showed no signifi-
cant changes in cell viability after exposure to WZ4002 or erlo-
tinib as compared to shCTRL cells. Conversely, PDK1 knockdown 
in A549 cells showed a reduction of cell viability in response to 
erlotinib or U0126 as compared to shCTRL cells treated with the 
same inhibitors. Conclusion: Our findings suggest that co-tar-
geting of PDK1 and EGFR may cause an enhancement of tumor 
response to kinase inhibitors in A549 cells.

EP-0516
Standardized visual reading of F18-FDG-PET/CT for 
pretherapeutic lymph node staging in non-small cell lung 
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cancer under the European Society of Thoracic Surgeons 
guidelines
J. M. M. Rogasch, N. Frost, J. Rückert, B. Temmesfeld-Wollbrück, 
J. Neudecker, C. Althoff, M. Paland, D. Böhmer, M. von Laffert, H. 
Amthauer, C. Furth; Charité-Universitätsmedizin Berlin, Berlin, 
GERMANY.

Purpose/Introduction: Accurate thoracic lymph node (LN) 
staging including FDG-PET/CT is crucial for treatment planning 
in non-small cell lung cancer (NSCLC). A standardized approach 
for visual LN assessment in FDG-PET was previously proposed 
by our group. This is to verify its accuracy with a different PET/CT 
scanner under the 2014 European Society of Thoracic Surgeons 
(ESTS) guidelines. Subjects and Methods: Retrospective anal-
ysis of pretherapeutic FDG-PET/CT in 165 consecutive patients 
with NSCLC (m:113; f:52; age, 67 [41-88] a) using a Philips Gemini 
TF 16. After standardized PET windowing (upper threshold: liver 
SUVmean), LN uptake was assessed visually with a 4-step score 
(1, LN uptake ≤ mediastinal blood pool structures (MBPS); 2, 
MBPS < LN < liver; 3, liver ≤ LN < ’black’; 4, LN appears ’black’). LN 
diameter (short axis) was measured with CT. Histology served as 
standard of reference for this per-node analysis. Results: One 
hundred and fifty (37.4%) of the 401 LN (surgery:287; TBNA:112; 
biopsy:2) were malignant. One of 22 patients who could under-
go surgery without invasive LN staging based on ESTS (i.e. cN0, 
peripheral primary ≤3cm) was finally multi-level pN2. Optimal 
cut-off for PET-positivity was score ≥3 (sensitivity, 87%; specific-
ity, 91%; PPV, 86%; NPV, 92%; accuracy, 90%). In PET-negative LN 
(i.e. score <3), LN diameter ≥10mm and PET score=2 identified 8 
true positive LN (false positive, 12). Sensitivity of combined FDG-
PET/CT was 93%, specificity 87%, PPV 80%, NPV 95%, and accu-
racy 89%. If PET-positivity was defined by LN SUVmax >2.5, FDG-
PET/CT sensitivity was 95%, specificity 68%, PPV 64%, NPV 96%, 
and accuracy 78%. Discussion/Conclusion: The previously 
proposed standardized visual FDG-PET reading was adequately 
accurate for LN staging under ESTS guidelines for NSCLC and 
superior to LN SUVmax >2.5. However, different PET/CT scan-
ners require methodological adaptation (windowing, cut-off 
for positivity). In PET-negative LN, especially adenocarcinoma, 
CT (short axis LN diameter ≥10mm) can improve sensitivity of 
combined PET/CT.

EP-0517
Prospective comparison of 18F-FDG PET/MRI and 18F-FDG 
PET/CT for thoracic staging of non-small cell lung cancer
J. Kirchner1, L. M. Sawicki1, B. M. Schaarschmidt1, L. Umutlu2, 
K. Herrmann2, C. Buchbender1, G. Antoch1, P. Heusch1; 1Medical 
Faculty Dusseldorf, Duesseldorf, GERMANY, 2Medical Faculty Essen, 
Essen, GERMANY.

Objectives: To compare the diagnostic performance of 18F-FDG 
PET/MRI and 18F-FDG PET/CT for primary and locoregion-
al lymph node staging in non-small cell lung cancer (NSCLC). 
Methods: In this prospective study a total of 84 patients (51 
men, 33 women, mean age 62.5 ± 9.1 years) with histopatho-
logically confirmed NSCLC underwent 18F-FDG PET/CT followed 
by 18F-FDG PET/MRI in a single injection protocol. Two readers 

independently assessed T and N staging in separate sessions ac-
cording to the seventh edition of the American Joint Commit-
tee on Cancer staging manual for 18F-FDG PET/CT and 18F-FDG 
PET/MRI, respectively. Histopathology as reference standard 
was available for N staging in all 84 patients and for T staging 
in 39 patients. Differences in staging accuracy were assessed by 
McNemars chi2 test. The maximum standardized uptake value 
(SUVmax) and longitudinal diameters of primary tumors were 
correlated using Pearson’s coefficients. Results: T stage was cat-
egorized concordantly in 18F-FDG PET/MRI and 18F-FDG PET/CT 
in 38 of 39 (97.4%) patients. Herein, 18F-FDG PET/CT and 18F-FDG 
PET/MRI correctly determined the T-stage in 92.3% and 89.7% of 
patients, respectively. N-stage was categorized concordantly in 
83 of 84 patients (98.8%). 18F-FDG PET/CT correctly determined 
the N stage in 78 of 84 patients (92.9%), while 18F-FDG PET/MRI 
correctly determined the N stage in 77 of 84 patients (91.7%). 
Differences between 18F-FDG PET/CT and 18F-FDG PET/MRI in T 
and N staging accuracy were not statistically significant (p > 0.5, 
each). Tumor size and SUVmax measurements showed excellent 
correlation. Conclusion: 18F-FDG PET/MRI and 18F-FDG PET/CT 
show an equivalently high diagnostic performance for T and N 
staging in patients suffering from NSCLC.

EP-0518
Improved Small Lesion Detection in Lung Cancer Patients 
with Digital PET
D. Koopman1,2, J. A. van Dalen3, J. Stigt4, C. H. Slump2, M. Winkels1,5, 
E. C. Rombouts1,5, P. L. Jager1; 1Isala, Department of Nuclear 
Medicine, Zwolle, NETHERLANDS, 2MIRA Institute for Biomedical 
Technology and Technical Medicine, University of Twente, 
Enschede, NETHERLANDS, 3Isala, Department of Medical Physics, 
Zwolle, NETHERLANDS, 4Isala, Department of Pulmonology, Zwolle, 
NETHERLANDS, 5Hanzehogeschool, Groningen, NETHERLANDS.

Aim: For conventional PET, small lesion detection can be im-
proved when using small voxels. Recently, a time-of-flight 
PET system with digital photon counting technology (Philips 
Healthcare) was introduced, aiming at an improved image qual-
ity compared to conventional systems. We evaluated the per-
formance of digital PET for small lesions detection in patients 
with lung cancer when using small voxels, as compared with 
conventional PET. Subjects and Methods: We performed a 
prospective side-by-side PET comparison study in 20 patients 
with lung cancer referred for a FDG-PET/CT. For each patient, 
scans were acquired using a conventional scanner (cPET, Inge-
nuity TF PET/CT, Philips) and a digital scanner (dPET, Vereos PET/
CT, Philips Healthcare). The PET scanning order was randomized 
per patient. We applied a quadratic FDG-dose regimen accord-
ing to European guidelines (A = 6·w2·t), with A the administered 
FDG-dose in MBq, w the patient’s bodyweight in kilogram and 
t the scan time per bed position in seconds. For both scanners, 
we used an optimized high-resolution PET reconstruction with 
small 2x2x2 mm3 voxels and comparable noise levels. Per pa-
tient, FDG-positive lesions were included up to a maximum of 
5. For each lesion, we measured mean and maximum standard-
ized uptake values (SUVmean and SUVmax) on cPET and dPET 
images. Lesion axial diameters were measured on CT. We per-
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formed a subgroup analysis for lesions ≤ 10 mm. Results: Across 
68 included lesions, average lesion size was 14 mm (range 4-45 
mm). On cPET, the average±standard deviation of SUVmean and 
SUVmax were 4.7±2.2 and 6.9±3.6, respectively. On dPET, these 
values increased with 29% to 5.8±2.7 for SUVmean (p<0.001) 
and with 29% to 8.7±4.1 for SUVmax (p<0.001). For lesions ≤ 10 
mm (n=23), we found average increases of 38% for SUVmean 
and 35% for SUVmax on dPET images. Conclusion: In patients 
with lung cancer, digital PET provides about 30% higher SUVs 
as compared to conventional PET, when using optimized small 
voxel PET reconstructions for both systems. For smaller lesions, 
SUVs on digital PET increased even further. This implies an im-
proved detection of small lesions.

EP-0519
Usefulness Of A Follow Up Study Of PET CT At Around 
One Year After Curative Surgery For Non- Small Cell Lung 
Carcinoma
K. Hayasaka, H. Saitoh, H. Inoue, M. Fukasawa, Y. Shiraishi, T. 
Yoshida, M. Hiramatsu, T. Nakagawa, K. Shimoda, K. Yoshimori, 
H. Gotoh; Fukujuji Hospital Japan Anti-Tuberculosis Association, 
Tokyo, JAPAN.

Purpose: To evaluate the results in asymptomatic patients who a 
follow-up PET/CT, as an intensive surveillance program, has per-
formed at around one year after curative surgery for non-small-
cell lung cancer (NSCLC). Subjects and Methods: Between Jan-
uary 2008 and December 2017, this study enrolled 123 patients 
with NSCLC who had no clinical evidence for recurrence after 
curative resection and underwent a follow-up PET/CT around 
one year at our institution. TNM staging was based on American 
Joint Committee 8th edition. All data were statistically analyzed 
using SPSS Version 11.0 software (SPSS Inc., Chicago, IL, USA). 
Statistical significance was set at p < 0.05. Results: One hundred 
twenty three patients (65 men; mean age, 69.4 years: SD=9.2, 
range49~93) underwent a follow up PET/CT to evaluate recur-
rence around one year after curative surgery. The pathological 
staging of the tumors was follows: 28 patients had stage IA, 14 
stage IB, 8 stage IIA, 46 stage IIB, 27 stage IIIA, respectively, and 
histologic type of NSCLC was as 18 squamous cell carcinoma, 
93 adenocarcinoma and 12 others. None of patients had neo-
adjuvant therapy before curative surgery. The mean time from 
surgery to the follow up PET/CT study was 11.5 months. PET/
CT showed positive findings 58.5% in all cases, 33.3% in stage I, 
63.0% in stage II, 88.9% in stage IIIA, N0 in 33.3%, N1-2 in 78.3%, 
pl0-1 in 51.7%, pl2-3 in 79.9%, respectively. Positive sites of PET/
CT were 56 locoregenals including three metachronous lung 
cancers and 25 distants including one colon cancer. There were 
significant difference between SUVmax of primary lung carcino-
ma in positive vs in negative case of follow up study, stage I vs 
II, stage I vs IIIA, lymphnode metastasis:N0 vs N1,2, and pleural 
invasion:pl0,1 vs pl2,3. Follow up PET/CT showed sensitivity of 
96.8%, specificity of 81.4%, PPV of 84.5% and NPV of 96.0% in all 
stages, 91.7%, 87.1%, 73.3%, 96.4% in stage I, 96.6%, 76%, 82.4%, 
95.9% in stage II and 100%, 66.7%, 91.3%, 100% in stage IIIA, re-
spectively. Conclusion: Follow-up PET/CT at around one year 
can be used for early detection of recurrence in asymptomatic 

post curative surgery patients of NSCLC, especially stage II and 
IIIA, N1,2, and pl2,3. Further studies are required to evaluate sur-
vival benefit of follow-up study around one year.

EP-0520
Multiple pulmonary nodules detected in patients with 
previous cancer history: analysis of 18F-FDG diagnostic 
performance and nodules’ characteristics
V. Scolozzi1, S. Taralli2, M. Foti1, E. K. Triumbari1, O. Attieh1, L. 
Salvadori3, G. Cardillo3, A. Giordano4, M. L. Calcagni4; 1Nuclear 
Medicine Institute, Università Cattolica del Sacro Cuore, Rome, 
ITALY, 2Nuclear Medicine Unit, Fondazione Policlinico Universitario 
Agostino Gemelli, Rome, ITALY, 3Unit of Thoracic Surgery, San 
Camillo Forlanini Hospital, Rome, ITALY, 4Nuclear Medicine Institute, 
Fondazione Policlinico Universitario Agostino Gemelli, Università 
Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: Multiple pulmonary nodules (MPNs) are fre-
quently detected in oncologic patients during follow-up, still 
representing a dilemma for clinicians and diagnostic physicians. 
Indeed, it is difficult to determine their nature because each of 
them can show differences in growth behavior (disappearance, 
long-time stability or increase), morphological characteristics, as 
well as in probability to be malignant (metastases or metachro-
nous lung cancer) or benign (acute or consequences of inflam-
mation related to treatments, other benign conditions). In this 
setting, 18F-FDG PET/CT performance for characterizing MPNs is 
less established and often assessed in not strictly-selected on-
cologic populations. Aims: to evaluate the 18F-FDG PET/CT diag-
nostic performance and the relationship between malignancy 
and nodules’ characteristics in MPNs detected in a specific on-
cologic population. Methods: We retrospectively evaluated 61 
MPNs detected during follow-up in 27 oncologic patients (14M; 
mean age 69.2±8years; at least 2 nodules/each) who underwent 
18F-FDG PET/CT for restaging. Median disease free-interval (DFI) 
between previous cancer diagnosis/its recurrence and nodules 
detection was 6.5 years (range=1-34). Histology or radiological 
follow-up were used for final diagnosis. 18F-FDG PET/CT diagnos-
tic performance on nodule-based (malignancy criterion: uptake 
≥mediastinal activity) and patient-based analysis (malignancy 
criterion: at least one 18F-FDG-positive nodule), and nodules’ 
characteristics were evaluated. Results: 32/61 (52%) nodules 
were malignant, 29/61 (48%) benign. Overall median SUVmax 
and size were 1.7 (range=0.8-18.7) and 10mm (range=5-37mm), 
respectively. On nodule-based analysis, PET classified 26/61 
nodules as malignant and 35/61 as benign, providing sensitiv-
ity=69%, specificity=86%, diagnostic accuracy=77%, PPV=85%, 
NPV=71%. Malignant nodules significantly differed (p<0.007) 
from benign ones in SUVmax and size (median SUVmax=2.9 
vs 1.3; median size=12mm vs 8mm, respectively), whereas the 
two groups did not differ in age, gender, DFI or nodule location 
(right/left, upper/lower lobe, central/peripheral). According to 
the final diagnosis, 18/27 patients (67%) were classified “with 
malignancy” (at least one malignant nodule), 9/27 “without ma-
lignancy”. On patient-based analysis, PET correctly classified as 
“positive” 16/18 patients with malignancy (sensitivity=89%), as 
“negative” 5/9 patients without malignancy (specificity=55%). 
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Conclusion: Our data indicate that: 1) MPNs in our oncologic 
population have an intermediate prevalence of malignancy; 2) 
18F-FDG PET/CT is useful for ruling in malignancy (few false-posi-
tive); 3) the good patient-based performance of PET suggests its 
significant relevance on patient management, allowing to iden-
tify the “reference” nodule deserving histological assessment; 
4) the diagnosis of PET-negative nodules remains a dilemma 
(false-negative mainly related to very small size), also because 
no clinical or location features seem useful to differentiate ma-
lignant nodules from benign ones.

EP-0521
The kinetic of 18F-FDG in lung cancer: compartmental 
models and voxel analysis
V. Scolozzi1, E. Silvestri2, G. Rizzo2, L. Indovina3, M. Castellaro2, 
M. V. Mattoli4, S. Taralli4, P. Graziano5, G. Cardillo6, A. Bertoldo2, 
M. L. Calcagni7; 1Nuclear Medicine Institute, Università Cattolica 
del Sacro Cuore, Rome, ITALY, 2Department of Information 
Engineering, University of Padova, Padova, ITALY, 3Medical Physics 
Unit, Fondazione Policlinico Universitario Agostino Gemelli, 
Rome, ITALY, 4Nuclear Medicine Unit, Fondazione Policlinico 
Universitario Agostino Gemelli, Rome, ITALY, 5Unit of Pathology, 
Scientific Institute for Research and Health Care “Casa Sollievo della 
Sofferenza”, San Giovanni Rotondo, Foggia, ITALY, 6Unit of Thoracic 
Surgery, San Camillo Forlanini Hospital, Rome, ITALY, 7Nuclear 
Medicine Institute, Fondazione Policlinico Universitario Agostino 
Gemelli, Università Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: The glucose metabolism, represented by the ki-
netic of 18F-FDG, can be different among tissues as well as be-
tween primary tumors and metastases. Aims of our study were: 
to assess the compartmental model that best describes the ki-
netic of 18F-FDG in primary lung cancers and in metastatic lymph 
nodes; to evaluate whether quantitative parameters are differ-
ent between primary lung cancers and metastatic lymph nodes 
as well as between adenocarcinomas and other histotypes; and 
to evaluate the intra-tumor inhomogeneity. Methods: Twen-
ty-one patients (7 females, 14 males, mean age 71.0±9.4 years) 
with primary lung cancer were prospectively evaluated. All pa-
tients underwent 18F-FDG PET-CT for staging. Spectral analysis 
iterative filter (SAIF) approach was used to develop the most 
appropriate compartmental model; the Akaike information cri-
terion (AIC) to select the best one. Quantitative analysis was per-
formed at voxel level. K1, Vb, and Ki were estimated with SAIF ap-
proach, Patlak analysis, and the selected compartmental model. 
Pearson’s correlation and non-parametric methods were used 
for statistical analysis. Results: In primary lung cancers, meta-
static lymph nodes and normal lung tissues the SAIF approach 
showed three reversible compartmental models: 3K, 5K, 7K. The 
AIC indicated 3K model as the best compromise between mod-
el fit and complexity in all voxels. Correlation between Ki esti-
mated by Patlak and by 3K model with Ki estimated by SAIF was 
at global level: R2= 0.97 and R2=0.98, respectively; at voxel level: 
R2=0.94, R2=0.95, respectively. Using 3K model, metastatic lymph 
nodes (n=24) showed higher mean and standard deviation val-
ues of Vb when compared with lung cancers (n=23; p=1.3 10-3, 
p=8.5 10-5 respectively) and higher standard deviation values 

of K1 (p=4.6 10-3). No significant difference in all parameters be-
tween adenocarcinomas (n=9) and the other histotypes (n=11) 
was found. Conclusions: Our data indicate that the one-tissue 
reversible plus one-tissue irreversible (3K) is the compartmen-
tal model that best describes the kinetics of 18F-FDG in primary 
lung cancers, metastatic lymph nodes and normal lung tissues. 
Moreover, the quantitative parameters estimated at voxel level 
show the inhomogeneity of neoplastic tissues: differences in 
metabolic activity and in vascularization, highlighted among 
all cancers and within each individual cancer, confirm the wide 
inter- and intra-cancer variability of primary lung cancers and 
metastatic lymph nodes. The inhomogeneity is more evident in 
metastatic lymph nodes compared to primary lung cancer, sug-
gesting that metastasis tend to be less differentiated and with a 
more chaotic behavior than primary lung cancer.

EP-0522
Influence of CT acquisition and reconstruction parameters 
on radiomic feature extraction
A. K. Jha1, S. Mithun1, U. K. B. Sherkhane1, V. Jaiswar1, N. C. 
Purandare1, V. Rangarajan1, A. Dekker2,3, L. Wee2,3; 1Department 
of Nuclear Medicine, Tata Memorial Hospital, Mumbai, INDIA, 
2Department of Radiation Oncology (MAASTRO Clinic), Maastricht, 
NETHERLANDS, 3GROW-School for Oncology and Developmental 
Biology, Maastricht University Medical Center, Maastricht, 
NETHERLANDS.

Qualitative visual interpretation of computed tomography (CT) 
images does not extract all of the information contained in the 
image. Radiomics is the automated extraction of quantitative 
image-based features which could add diagnostic/prognostic 
value, with the aim to personalize diagnosis and treatment. How-
ever, clinical implementation of radiomics-aided diagnosis has 
been impeded by differences in CT acquisition and reconstruc-
tion protocols that can strongly modify the extracted features. 
The aim of our study was to investigate the impact of CT acqui-
sition and reconstruction parameters like tube current and slice 
thicknesses on radiomic feature extraction and their stability. 
Material and Methods: Patients (n = 16) with non-small cell 
lung cancer underwent pre-treatment PET/CT scan and had 
three distinct CT series were used in this study. PET SUV-based 
auto-segmentation was used to delineate the primary lung tu-
mor on PET then delineations were cloned to CT. The CT series 
presented different radiomics extraction problems that would 
be encountered when using routine imaging in the clinical 
context: (series_1) Whole body contrast CT (WBCCT) in 2mm 
slice thickness, (series_2) WBCCT in 5mm slice thickness and (se-
ries_3) non-contrast thoracic CT in 2mm slice thickness. In total, 
102 radiomic features were extracted from the tumour segment 
in images using the pyradiomics software library. Feature stabil-
ity was assessed via concordance correlation coefficient (CCC) 
for variations in acquisition settings. The CCC was calculated be-
tween the series in three sets viz. SET_1: between series_1 and 
series_2; SET_2: between series_1 and series_3; SET_3: between 
series_2 and series_3. Results: Values of radiomic features were 
affected by slice thickness as well as presence of contrast. The 
median CCC for each feature was sensitive to changes in the 
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acquisition settings between CT series. The median and range 
of CCC values in all three sets are given in Table 1. As expected, 
shape metrics were among the most consistently transferrable 
between image acquisition settings, followed by the first-order 
histogram feature Entropy. Textural features were consistently 
among the most adversely affected, along with first-order fea-
tures Energy and 90th Percentile. The top ten least-affected and 
worst-affected features with regards to their median CCC values 
across all acquisition settings are given in Table 2. Conclusions: 
Other than shape metrics, measures of first-order entropy were 
the most reproducible across the CT image acquisition settings. 
Textural features generally have low transferability between dif-
ferent acquisition settings. Selection of appropriately reproduc-
ible radiomic features is essential for developing quantitative 
image marker models with high external validity.

EP-0523
Lean Body Mass Measured on CT of Pretreatment 18F-FDG 
PET/CT is a Prognostic Factor of Non Small Cell Lung 
Carcinoma Treated by Nivolumab
G. Popinat1, S. Cousse2, S. Becker3, I. Gardin3, S. Thureau4, P. 
Vera3, F. Guisier5, P. Decazes3; 1Department of Nuclear Medicine, 
Henri Becquerel Cancer Center, Rouen, FRANCE, 2Department of 
Pneumology, CHU Hôpitaux de Rouen-Charles Nicolle, Rouen, 
FRANCE, 3Department of Nuclear Medicine, Henri Becquerel Cancer 
Center and Rouen University, QuantIF – LITIS [EA 4108], Rouen, 
FRANCE, 4Department of Radiotherapy, Henri Becquerel Cancer 
Center and Rouen University, QuantIF – LITIS [EA 4108], Rouen, 
FRANCE, 5Department of Pneumology, CHU Hôpitaux de Rouen-
Charles Nicolle and Rouen University, QuantIF – LITIS [EA 4108], 
Rouen, FRANCE.

Introduction: Immune inhibitors of programmed cell death 1 
(PD1) or its ligand (PDL-1), including Nivolumab immunother-
apy, are changing the treatment of non-small cell lung cancers 
(NSCLC). Our aim was to explore in patients treated by Nivolum-
ab for a NSCLC the prognostic value of anthropometric pa-
rameters measured on CT of pre-therapeutic 18F-FDG PET/CT. 
Subjects & Methods: We retrospectively included 47 patients 
having a NSCLC treated by Nivolumab and who underwent a 
pre-therapeutic 18FDG PET/CT. Anthropometric parameters 
were measured by an in-house software, Anthropometer3D, 
allowing an automatic multi-slice measurement of Lean Body 
Mass (LBM), Fat Body Mass (FBM), Muscle Body Mass (MBM), 
Visceral Fat Mass (VFM) and Sub-cutaneous Fat Mass (SCFM) 
on the CT of the PET/CT. All anthropometric parameters were 
normalized by the patient’s weight used to calculate the dose 
of Nivolumab. Other clinical and tumour characteristics were 
also retrieved. The Spearman’s rank correlation coefficient (ρ) 
was computed between anthropometric parameters, and ROC 
analysis was performed. Overall survival at 1 year was studied 
using a Kaplan-Meier method and uni/multivariate Cox analysis. 
Results: LBM, FBM and SCFM were highly correlated (|ρ|>0.95), 
while LBM and MBM were less correlated (ρ=0.76). VFM was rel-
atively uncorrelated to the others anthropometric parameters 
(maximal |ρ|=0.63). In the ROC analysis, LBM, FBM, SCFM, VFM, 
body mass index (BMI) and metabolic tumor volume (MTV) had 

an AUC significantly higher than 0.5. LBM gave a better accu-
racy than FBM, SCFM and MBM (0.745, 0.706, 0.723 and 0.702, 
respectively) and was therefore the only one kept among the 
correlated parameters. Patients with high LBM (> 0.77 kg/kg), 
or low BMI (<25.4 kg/m²) or high MTV (> 86 cm³) had signifi-
cantly worse prognosis in Kaplan-Meier (p<0.001 and survivors 
25% vs 71%, p=0.013 and survivors 38% vs 74%, p=0.016 and 
survivors 45% vs 63%, respectively). Cox univariate analysis gave 
the following results : HR: 4.61, p<0.001, HR: 0.62, p=0.02, HR: 
2.64, p=0.02, respectively. In a stepwise multivariate Cox analysis 
combining LBM, BMI and MTV, the only significant parameter 
was LBM. Conclusions: LBM measured by Anthropometer3D 
on the pre-therapeutic 18FDG PET/CT of patients having a NS-
CLC treated by Nivolumab is an important prognosis factor. If 
these results have to be confirmed on a larger cohort, a dose 
calculation of Nivolumab taking into account the patient’s mor-
phology rather than only its weight could be pharmacokineti-
cally beneficial.

EP-0524
Is the 18F-FDG diagnostic performance in solitary 
pulmonary nodules (SPNs) detected in patients with 
previous cancer history as good as in non-oncological 
subjects? Experience in 121 cases
S. Taralli1, V. Scolozzi2, M. Foti2, E. K. Triumbari2, F. Carleo3, M. Di 
Martino3, G. Cardillo3, A. Giordano4, M. L. Calcagni4; 1Nuclear 
Medicine Unit, Fondazione Policlinico Universitario Agostino 
Gemelli, Rome, ITALY, 2Nuclear Medicine Institute, Università 
Cattolica del Sacro Cuore, Rome, ITALY, 3Unit of Thoracic Surgery, 
San Camillo Forlanini Hospital, Rome, ITALY, 4Nuclear Medicine 
Institute, Fondazione Policlinico Universitario Agostino Gemelli, 
Università Cattolica del Sacro Cuore, Rome, ITALY.

Introduction: Solitary pulmonary nodules (SPNs) detected 
during follow-up in patients with previous cancer have a high 
and increased probability of malignancy (up to 85-90%) when 
compared to non-oncologic subjects (about 60%), both prob-
abilities depending on recruited populations. 18F-FDG PET/
CT is a recognized accurate tool for characterizing pulmonary 
nodules in a non-oncologic population, whereas its diagnos-
tic performance in oncologic patients is less established and 
widely variable due to the selected population (also including 
non-oncologic subjects) and nodule characteristics (solitary/
multiples, from few millimeters to masses), all factors affecting 
the prevalence of malignancy. Aims: to evaluate the 18F-FDG 
PET/CT performance for characterizing SPNs in an exclusive 
oncologic population and the relationship between malig-
nancy and nodules’ characteristics. Methods: We retrospec-
tively evaluated 121 SPNs in 121 oncologic patients (75M; 
mean age 69.6±8.5years) who performed 18F-FDG PET/CT for 
restaging. Median disease free-interval (DFI) between previ-
ous cancer diagnosis/its recurrence and SPN detection was 3 
years (range=1-22). Final diagnosis was established by histol-
ogy or radiological follow-up. 18F-FDG visual analysis (uptake ≥ 
mediastinal activity), ROC curve analysis for SUVmax and nod-
ules’ characteristics were analyzed. Results: 106/121 (87.6%) 
SPNs were malignant (of which 95/106 diagnosed by histolo-
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gy and 11/106 by radiological follow-up), and 15/121 benign 
(12.4%). The overall median SUVmax was 4.5 (range=0.5-38.0); 
the overall median size was 16mm (range=5-40mm). PET visual 
analysis provided sensitivity=82%, specificity=73%, diagnostic 
accuracy=81%. ROC curve analysis (SUVmax cut-off=2) provid-
ed sensitivity=84%, specificity=80% (AUC=0.856; p=0.0001). 
Significant differences (p<0.001) in SUVmax and size between 
malignant and benign SPNs (median SUVmax=5.1 vs 1.4; me-
dian size=18mm vs 11mm) were found. Malignant SPNs were 
predominantly peripheral (78/106) and located in upper lobes 
(72/106). No significant differences in age, gender, DFI or lung 
location (right vs left) were found between the two groups. 
Conclusion: Our data, obtained in highly selected population 
(with previous cancer history and solitary pulmonary nod-
ules), indicate that 18F-FDG PET/CT has good diagnostic per-
formance for SPN characterization, in accordance with reports 
on non-oncologic populations. PET seems clinically relevant for 
ruling in malignancy, even when SPN has still small size (just 
after radiological detection). Moreover, malignant SPNs differ 
from benign ones for both functional and morphological pa-
rameters. In PET-positive SPNs, histological assessment remains 
mandatory to discriminate between metachronous lung can-
cer and metastasis and, consequently, to select the appropri-
ate patients’ management. In this regard, evaluation of 18F-FDG 
PET/CT performance for non-invasive characterization of SPN 
as metachronous lung cancer or metastasis represents an inter-
esting topic of further studies.

EP-0525
Prediction of recurrence using volume-based metabolic 
index obtained by preoperative FDG-PET for non-small-
cell lung cancer
S. Ito, S. Iwano, K. Kato, S. Naganawa; Nagoya University Graduate 
School of Medicine, Nagoya, JAPAN.

Aims: To evaluate the predictive values of metabolic parameters 
acquired using preoperative F-18 FDG-PET/CT in patients with 
non-small-cell lung cancer (NSCLC). Materials and Methods: 
This study was approved by our Institutional Review Board. A 
retrospective review of preoperative FDG-PET/CT findings and 
postoperative pathological records obtained over a 5-year peri-
od was conducted. Solid-type NSCLC lesions (diameter ≤ 3 cm), 
the diagnosis of which was confirmed during surgical resection, 
were selected. Metabolic parameters, namely maximum stan-
dard uptake value (SUVmax), metabolic tumor volume (MTV), 
and total lesion glycolysis (TLG), were compared to predict 
postoperative recurrence. Univariate and multivariate Cox pro-
portional hazard model analyses were performed to identify the 
predictive factors. Results: In total, 128 NSCLC lesions of 128 
patients (94 males, 34 females; mean age, 69 years) were includ-
ed. Ninety lesions were adenocarcinomas (ACs), and 38 lesions 
were squamous cell carcinoma or adenosquamous carcinoma 
(SCs). During the follow-up periods, 33 patients (24%) experi-
enced recurrence. SUVmax and TLG were significantly higher 
in the recurrence group than in the no-recurrence group (p = 
0.010 and p = 0.042, respectively). No significant difference was 
observed between the recurrence and no-recurrence groups in 

terms of age, sex, AC/SC, diameter of lesions, and MTV. Univari-
ate analysis indicated that pathological type (SCs), SUVmax, and 
TLG were correlated with recurrence-free survivals (p = 0.034, 
p < 0.001, and p < 0.001, respectively). Multivariate analysis re-
vealed that TLG was the only independent prognostic factor 
(hazard ratio = 1.072, p = 0.012). Conclusion: SUVmax and TLG 
calculated using preoperative FDG-PET/CT findings can provide 
prognostic information for NSCLC patients. TLG, a volume-based 
index, may become a more useful factor than SUVmax in evalu-
ating the prognosis of NSCLC.

EP-0526
Does F-18 FDG PET/CT have a clinical value for 
diagnosis and LN staging in lung cancer patients with 
pneumoconiosis?
H. Park1, E. Choi2, S. Y. Park1, I. Yoo1, S. Kim1; 1Seoul St. Mary’s 
Hospital, Seoul, KOREA, REPUBLIC OF, 2Incheon St. Mary’s Hospital, 
Incheon, KOREA, REPUBLIC OF.

Purpose: To find out whether PET/CT can differentiate (1) pro-
gressive massive fibrosis (PMF) from lung malignancy and (2) 
reactive LN hyperplasia from metastatic LN in patients with 
pneumoconiosis Methods: This was a retrospective study of 49 
patients with pneumoconiosis and suspected lung cancer who 
underwent PET/CT scans from July 2009 to April 2016. The max-
imum standardized uptake value (SUVmax), long and short axis 
diameter (DL and DS), ratio of DL to DS (DL/S), Hounsfield unit (HU) 
were measured from the site where primary lung cancer or PMF 
were suspected. For the mediastinal lymph node (LN) analysis, 
visual and semi-quantitative analysis using SUVmax, DS and HU 
from PET and CT were performed for LNs which were confirmed 
as reactive or metastatic LN by pathology. Results: Of the 83 
lung masses which were detected from 49 patients, 42 were 
lung cancer and 41 were PMF. There were significant differences 
between the lung cancer and PMF in SUVmax (12.3 ± 5.7 vs. 6.3 
± 2.8, P < 0.001), DS (2.8 ± 1.2 vs. 2.3 ± 1.0, P = 0.020), DL/S (1.4 ± 
0.3 vs. 2.2 ± 0.6, P < 0.001) and HU (36.6 ± 9.3 vs. 61.3 ± 19.6, P 
< 0.001), but not in DL. The sensitivity, specificity and accuracy 
were 81.0%, 73.2%, and 77.1% with SUVmax 7.4 as the cut-off 
value, and 92.8%, 87.8%, and 90.4% for HU with a cut-off value 
of 45.5, respectively. The specificity increased to 97.6% when 
assessing malignancy with a combined cutoff value (SUVmax 
> 7.4 and HU < 45.5). Among the 40 LNs with available patho-
logic results, 7 were metastasis. Metastatic LNs showed higher 
SUVmax, larger DS, and lower HU than reactive LNs. When using 
combined PET and CT criteria, sensitivity, specificity and accu-
racy were 85.7%, 93.9% and 92.5 for predicting metastatic LNs. 
Specificity and accuracy were significantly higher than those of 
size and HU criteria from CT (P=0.039 and P=0.035, respectively). 
Conclusion: SUVmax, DS, DL/S, and HU of the lung mass were 
found to be useful parameters in the differentiation lung cancer 
from PMF in pneumoconiosis. SUVmax, DS, and HU of LN were 
also useful parameters in differentiating metastatic LN from re-
active LN. When combining parameters of PET and CT, a diag-
nostic advantage might be achieved with improved specificity 
in distinguishing lung cancer from PMF and metastatic LNs from 
reactive LNs.
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EP-0527
Metabolic Parameters Measured By 
18F-fluorodeoxyglucose-positron Emission Tomography/
computed Tomography For Predicting The Outcome Of 
Patients With Non-small Cell Lung Cancer Treated With 
Pembrolizumab 
R. Nakajima, K. Ito, W. Weber, H. Schöder; Memorial Sloan 
Kettering Cancer Center, New York, NY, UNITED STATES OF 
AMERICA.

Purpose: We evaluated the prognostic value of total body met-
abolic tumor volume (TMTV) and total lesion glycolysis (TLG) 
measured using FDG-PET/CT in patients with locally advanced 
or metastatic non-small cell lung cancer (NSCLC) treated with 
pembrolizumab, a programmed cell death 1 (PD-1) inhibitor. 
Materials and Methods: A total of 132 patients with NSCLC 
(median age, 68 years; range, 34-89 years) who had undergone 
FDG-PET/CT prior to pembrolizumab treatment were retrospec-
tively reviewed. All patients received infusions of pembrolizum-
ab every 2 or 3 weeks as one cycle and had undergone baseline 
FDG-PET/CT within 2 months prior to initiation of pembroli-
zumab treatment. We determined the maximum standardized 
uptake values normalized to lean body mass (SULmax), MTV 
(volume encompassed by a 42% isocontour around the voxel 
with the highest PET uptake), and TLG (calculated by multiply-
ing MTV by mean SUL). TMTV and TLG values are defined as the 
sum of MTVs and TLGs of all lesions, respectively. We correlated 
PET findings with overall survival (OS). Results: Of the 132 pa-
tients, 35 died during the follow-up period after pembrolizumab 
treatment. The median OS time was 22 months (range, 0.1-53.6 
months). 115 patients were at stage IV and 17 at stage III; 27 pa-
tients had brain metastasis at start of pembrolizumab therapy. 
41 patients had received prior chemotherapy. Median values for 
SULmax, TMTV, and TLG were 11.1 g/mL, 53.2 cm3, and 249.43 
g/mLcm3, respectively. Number of cycles (>4 cycles), TMTV, and 
TLG were prognostic for OS (p < 0.001, 0.03, and 0.01, resp.) in 
univariate analyses. Clinical parameters (e.g., age, stage, histolo-
gy, and presence/absence of brain metastasis) were not found 
to be significant for OS. In multivariate analysis, the number of 
cycles (>4 cycles) and TLG were independent prognostic factors 
for OS (p < 0.001 and 0.003; HR 10.03 and 3.02; 95% CI, 4.55-
24.46 and 1.44-6.79, resp). The 1-y OS rates for patients with TLG 
≤249.43 g/mLcm3 and >249.43 g/mLcm3 were 83.5% and 59.3%, 
resp. PD-L1 tumor proportion score (%age of neoplastic cells 
showing membranous staining of PD-L1) did not correlate with 
SULmax, TMTV, or TLG (Pearson’s correlation coefficients, r= 0.12, 
0.18, and 0.23). Conclusion: TLG on baseline FDG-PET predicted 
OS in patients with locally advanced or metastatic NSCLC; pa-
tients with predicted poor outcome may benefit from alternate, 
escalated treatment strategies.

EP-0528
Usefulness Of F-18 Fdg PET/CT For The Diagnosis Of 
Chronic Empyema-associated Malignancy
M. Cheon1, K. Lee2, B. Kim2, J. Choi2; 1VHS Medical Center, seoul, 
KOREA, REPUBLIC OF, 2Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, KOREA, REPUBLIC OF.

Purpose: Chronic empyema-associated malignancies (CEAM) 
are rare complications of long-standing empyema. Although 
many CT findings of CEAM have been described, most showed 
either low positive predictive value or low sensitivity. The pur-
pose of this study was to evaluate the diagnostic criteria and 
accuracy of 18F-FDG PET/CT for detecting CEAM in patients with 
chronic empyema. Subjects and Methods: Thirty three patients 
(mean age, 62.0 ± 9.5 y, M : F = 26 : 7) who underwent 18F-FDG 
PET/CT for suspected CEAM were retrospectively analysed. PET/
CT findings were described according to the following criteria; 
1) shape of empyema cavity (oval, lenticular, or crescentic), 2) 
presence of fistula formation (air-fluid level in the empyema 
cavity), 3) maximum SUV of empyema cavity, 4) uptake pattern 
of empyema cavity (focal; presence of discrete hypermetabolic 
foci significantly higher than the activity of surrounding empy-
ema cavity vs. non-focal; diffuse uptake without significant fo-
cal uptake) 5) presence of a protruding soft-tissue mass within 
the empyema cavity, and 6) involvement of adjacent structures 
(including rib, chest wall, lung, and abdomen). PET/CT findings 
were compared with final diagnosis based on pathology or 
clinical follow-up for more than 6 months. Results: Six lesions 
(18.2%, 6/33) were histologically proven to be malignant (dif-
fuse large B cell lymphoma in 3, squamous cell carcinoma in 1, 
poorly differentiated carcinoma in 1). The presence of fistula for-
mation, maximum SUV of empyema cavity, presence of a pro-
truding soft-tissue mass, and involvement of adjacent structures 
demonstrated a statistically significant association with CEAM (p 
< 0.05). There were no significant differences in shape of empy-
ema cavity and uptake pattern of empyema cavity. Maximum 
SUV showed a significantly higher SN, SP, PPV, NPV, and AC over 
any other criterion. ROC analysis identified highest diagnostic 
accuracy of maximum SUV to detect of CEAM with sensitivity 
100.0% and specificity 96.3% at cutoff 10.8. Conclusion: 18F-FDG 
PET/CT is useful for differentiating CEAM from benign chronic 
empyema. The maximum SUV of empyema cavity is the most 
accurate diagnostic PET/CT criteria for detecting CEAM.

EP-0529
Prognostic Value of Sarcopenia Determined on Pre-
therapeutic PET/CT in Patients Treated for Non-Small Cell 
Lung Cancer by Radiochemotherapy
R. Mallet1, P. Decazes2, R. Modzelewski2, P. Vera2, B. Dubray3, J. 
Lequesne4, S. Thureau5; 1Department of Radiotherapy, Henri 
Becquerel Cancer Center, Rouen, FRANCE, 2Department of Nuclear 
Medicine, Henri Becquerel Cancer Center and Rouen University, 
QuantIF – LITIS [EA 4108], Rouen, FRANCE, 3Department of 
Radiotherapy, Henri Becquerel Cancer Center and Rouen University, 
QuantIF – LITIS [EA 4108], Rouen, FRANCE, 4Department of 
Clinical Research, Henri Becquerel Cancer Center, Rouen, FRANCE, 
5Departments of Radiotherapy and Nuclear Medicine, Henri 
Becquerel Cancer Center and Rouen University, QuantIF – LITIS [EA 
4108], Rouen, FRANCE.

Introduction: Sarcopenia is a well-known prognostic factor for 
patients treated for a non-small cell lung cancer (NSCLC) by sur-
gery or chemotherapy. However, its impact in patients treated 
by exclusive radiochemotherapy has never been explored. Our 
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study tries to evaluate the prognostic value of sarcopenia and 
other anthropometric parameters on this population. Subjects 
& Methods: Clinical (histology, TNM stage, sex, age, WHO score), 
nutritional (weight, size, weight lost, BMI, albumin serum level, 
Buzby Index) and anthropometric data were collected for 93 
patients treated by radiochemotherapy for a NSCLC. Anthro-
pometric parameters were measured on the CT of the PET/CT 
by two different methods. The first method was a manual seg-
mentation at level L3, used to define Muscle Body Area (MBAL3), 
Visceral Fat Area (VFAL3) and Subcutaneous Fat Area (SCFAL3). 
The second method was an in-house software, called Anthro-
pometer3D, allowing an automatic multislice measurement of 
Lean Body Mass (LBMAnthro3D), Fat Body Mass (FBMAnthro3D), Mus-
cle Body Mass (MBMAnthro3D), Visceral Fat Mass (VFMAnthro3D) and 
Sub-cutaneous Fat Mass (SCFMAnthro3D) on the CT of the PET/
CT. All anthropometric parameters were normalized by the 
patient’s height2 (m²). Sarcopenia was defined on MBAL3 by 
sex-specific cut-off already described: SMA <38.5cm²/m² for 
women and <52.4cm²/m² for men. The primary end point was 
overall survival time. A receiver operating characteristic (ROC) 
curve analysis was performed for anthropometric parameters to 
determine those significant, i.e. having an area under the ROC 
curve (AUC) significantly higher than 0.5. Univariate and then 
stepwise multivariate cox analysis were performed for signifi-
cant parameters. Finally, Spearman’s correlation between MBAL3 
and MBMAnthro3D was assessed. Results: Forty-four (44%) patients 
were sarcopenic. The median overall survival was 26 months. 
There were 32 deaths among sarcopenic patients (78%) versus 
30 deaths among non-sarcopenic patients (61%). The median 
overall survival was 18 months for sarcopenic patients versus 
36 months for non-sarcopenic patients (p=0.019). Sarcopenia 
(HR= 1.806, IC95% [1.09-2.98]), serums albumin level<35g/l 
(HR=2.203 [1.19-4.09]), Buzby Index<97.5 (HR=2.31 [1.23-4.33]), 
WHO score=0 (HR=0.52 [0.31-0.86]) and MBMAnthro3D <8.56kg/m² 
(HR=2.36 [1.41-3.90]) were the only significant features in uni-
variate analysis. In the stepwise multivariate Cox analysis, only 
MBMAnthro3D <8.56kg/m² (HR=2.16, p=0.003) and WHO score=0 
(HR=0.59, p=0.04) were significant. Finally, muscle quantified 
by MBAL3 and MBMAnthro3D were found to be highly correlated 
(Spearman=0.90). Conclusions: Sarcopenia assessed on the 
pre-treatment PET/CT is a powerful prognostic factor in patient 
treated by radiochemotherapy for a NSCLC. The automatic soft-
ware Anthropometer3D can easily identify patients at risk who 
could benefit an adapted therapy.

EP-0530
The Impact On TNM Staging Of Incorrectly Diagnosed 
Thoracic Lymph Nodes Metastatic Involvement In NSCLC 
Patients Imaged By 18F-FDG-PET/CT
J. Teodorczyk1, B. Brockhuis1, G. Romanowicz1, W. Cytawa1, 
P. Lass1,2; 1Medical University of Gdansk, Nuclear Medicine 
Department, Gdansk, POLAND, 2Division of Molecular 
Spectroscopy, Institute of Experimental Physics, University of 
Gdansk, Gdansk, POLAND.

Purpose: The study attempts to characterize the problem of 
erroneously determined the N category of the TNM system 

among NSCLC patients imaged with the 18F-FDG-PET/CT. 
Materials and Methods: Study included 89 patients and 436 
nodal stations diagnosed with 18F-FDG-PET/CT in Department 
of Nuclear Medicine of UCC in Gdansk and treated operatively 
with pulmonectomy/lobectomy in the Department of Thoracic 
Surgery, UCC Gdansk in years 2010-2014. PET/CT results were 
compared to pathological analysis of operatively excised ma-
terial, which were used as a “gold standard”. Results: Among 
patients in the early stages of NSCLC evaluation of nodal in-
volvement is subject to significant error - in 32.6% of patients 
N category determined by PET/CT was different from those de-
termined histologically. In 23.6% of all patients N category was 
overestimated and 9% had an underestimation. In the case of 
11 patients (12.4% of total) occurred false positive indication of 
N2. The most common error in determining the N category was 
classification of N0 patients to the N1 group, which occurred in 
10 cases (11.2% of all patients). In 5 patients (5.6% of all patients) 
the N2 category was not detected by PET-CT. Conclusions: The 
present study confirms the limited ability of the integrated PET-
CT to properly assess the nodal status in patients with potential-
ly resectable NSCLC. In one third of patients the N category of 
the TNM system was determined incorrectly. Due to the risk of 
complications and the necessity of hospitalization in determin-
ing the N category by invasive methods, the PET/CT scan seems 
to be the optimal diagnostic choice for candidates for radical 
surgical treatment, however the invasive verification of positive 
results should be considered, especially in the presence of a his-
tory of inflammatory disorders in the chest.

EP-0531
Do 18F-FDG semi-quantitative parameters correlate with 
PDL1 expression in pts with advanced lung cancer?
V. Ambrosini1,2, L. Zanoni1, F. Dall’Olio3, S. Telo1,2, M. Fiorentino4, 
A. Ardizzoni3, S. Fanti1,2; 1Nuclear Medicine, S. Orsola-Malpighi 
Hospital, Bologna, ITALY, 2DIMES University of Bologna, Bologna, 
ITALY, 3Oncology, S. Orsola-Malpighi Hospital, Bologna, ITALY, 
4Pathology, S. Orsola-Malpighi Hospital, Bologna, ITALY.

Purpose/Introduction: to assess whether 18F-FDG PET/CT 
semi-quantitative parameter correlate with PDL1 expression in 
patients (pts) with advanced lung cancer. Subjects and Meth-
ods: among the pts referred to 18F-FDG PET/CT between Jan-
uary 2016 and February 2018, only those with advanced lung 
cancer and pathological assessment (including PDL1 expres-
sion) performed after PET (maximum interval: 1month) were 
included. 18F-FDG PET/CT was performed following standard 
EANM procedures. Each PET/CT scan was retrospectively re-
viewed by two experienced nuclear medicine physicians (LZ 
and VA) and semi-quantitative parameters were calculated. In 
particular, the following indices were measured: SUVmax at 
the site of bioptical sample/surgical specimen, SUVmax of the 
whole scan, ratio between the SUVmax of at the site of bioptical 
sample/surgical specimen and the liver (standard ROI of 5cm 
on the unaffected liver). Each semi-quantitative index was cor-
related with PDL1 expression (%). Results: overall, 44 pts were 
included in the analyses. PDL1 was measured on lung surgical 
specimens in 5 cases while in the remaining pts was determined 
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on bioptical samples (lung 23, adrenal 1, node 10, liver 1, soft 
tissue 2, bone 1, pleura 1). PDL1 was negative in 15/44 pts and 
positive in 24/44 pts. Overall, mean PDL1 was 22.4±13.7 (medi-
an=3; range: 0-100). Mean SUVmax at the site that was subse-
quently biopsied/surgically removed after PET/CT was 12.5±7.0 
(median=12.5; range:0-34.3). In 15/44 cases the SUVmax at the 
site of bioptical sampling/surgical removal was not the highest 
SUVmax value of the whole scan. Overall, in our series there was 
no significant correlation between PDL1 and SUVmax at the site 
of bioptical sample/surgical specimen (p=0.8), SUVmax of the 
whole scan (p=0.5), ratio between the SUVmax of at the site of 
bioptical sample/surgical specimen and the liver (p=0.8). Dis-
cussion/Conclusion: although hampered by the relative small 
sample size, the retrospective nature of pts selection, the high 
frequency of bioptical vs surgical pathological analysis, our pre-
liminary data show that there was no significant correlation 
between PDL1 expression and semi-quantitative parameters. 
Another potential bias is that the SUVmax might not be repre-
sentative of the metabolic burden, especially in pts presenting 
with a voluminous lung mass. Further analyses are on-going to 
assess the potential predictive value of semi-quantitative indi-
ces and PDL1 expression on pts outcome and to evaluate fur-
ther semi-quantitative indices (i.e. metabolic tumour volume, 
SUVmean, TLG).

EP-0532
The role of combined 68Ga-DOTATOC PET/CT and 18F-FDG 
PET/CT in patients with solitary pulmonary nodule
L. Locantore, E. Biggi, D. Grigolato, M. Cucca, F. Padovano, M. 
Zuffante, M. Ferdeghini; Nuclear Medicine Unit, AOUI, Verona, ITALY.

Background/Aim: 18F-FDG PET/CT (FDG-PET) is widely used to 
evaluate solitary pulmonary nodule (SPN) but false negative/
positive and undeterminate results may occur. 68Ga-DOTATOC 
PET/CT (Ga-PET) could impact the diagnosis of SPN over FDG-
PET, optimizing patient management. Patients/Method: Thirty 
patients (12 male, 18 female, mean age 68) underwent sequen-
tially FDG-PET and Ga-PET for SPN. Nodules were previously 
classified by CT scan as indeterminate (21), carcinoma (2), am-
arthocondroma (3), carcinoid (4). FDG-PET scan was considered 
positive in the presence of any increased uptake with SUVmax 
value>2.5. Ga-PET was considered positive if any increased up-
take, higher than background, was set out, irrespective of SUV-
max. A faint uptake was classified as doubtful. The concordance 
rate between the two imaging modalities was assessed; finally 
PET results were compared to follow-up data. Results: Of the 30 
patients, FDG-PET was positive in 13 and negative in 17 while 
Ga-PET was positive in 5, negative in 22 and indeterminate in 3. 
A 57% of concordance rate was found. According to both scans, 
3 patients (10%) were classified as positive (surgery confirmed 
lung carcinoid, grade 2 and 1). Fourteen of the patients (47%) 
were negative; no one was referred to surgery. Ten underwent 
CT follow-up, showing lesions stability. Four patients were re-
ferred to biopsy, finding 3 amarthomas and 1 non-neoplastic 
alteration. Thirteen patients (43%) had discordant results. Eight 
patients positive at FDG/negative at Ga were referred respec-
tively to: CT follow-up (4), showing lesion stability; biopsy (2), 

finding 1 amarthocondroma and 1 flogistic alteration; surgery 
(2), with evidence of 1 amarthocondroma and 1 adenocarcino-
ma. Two patients positive at FDG/indeterminate at Ga-PET un-
derwent surgery with diagnosis respectively of typical carcinoid 
G1 and neuroendocrine carcinoma. One patient negative at 
FDG/indeterminate at Ga-PET had diagnosis of typical carcinoid 
after surgery. Two patients positive at Ga-PET /negative at FDG 
were referred respectively to surgey (finding typical carcinoid) 
and to follow-up, due to important comorbity. Conclusions: in 
our casistic, the use of combined FDG-PET and Ga-PET improved 
the overall diagnostic performance compared to a stand alone 
imaging modality. In discordant case, FDG-PET could be more 
susceptible of false positive results while 68Ga positivity was 
strongly associated with neoplastic aetiology. Moreover, nod-
ules classified as positive by both imaging modalities have high 
probability to be tumoral lesions. Otherwise, nodules classified 
as negative are strongly associated with non neoplastic aetiolo-
gy, thus avoiding potentially unnecessary biopsy or surgery.

EP-0533
Mediastinal lymph node staging of non-small cell lung 
cancer with F-18 FDG PET/CT in a tuberculosis‐endemic 
country
H. Lee, S. Yang; Dongnam institute of radiological & medical 
sciences (DIRAMS), Busan, KOREA, REPUBLIC OF.

Purpose: Accurate diagnosis of the mediastinal lymph node 
staging with F-18 FDG PET/CT in patients with non-small cell 
lung cancer (NSCLC) is challenging especially in tuberculo-
sis-endemic countries. The aim of this study was to assess the 
diagnostic performance of F-18 FDG PET/CT in the mediasti-
nal lymph node staging of patients with NSCLC in a tubercu-
losis-endemic country. Subjects & Methods: Between Aug 
2010 and Dec 2015, 211 patients (range, 34-85 y; mean age, 
66.3±9.2 y) with NSCLC, who underwent F-18 FDG PET/CT for 
initial staging work-up and followed by lobectomy and thorac-
ic lymphadenectomy were enrolled in this study. After thoracic 
lymphadenectomy, histopathological diagnosis was performed 
to determine the mediastinal lymph node metastasis. F-18 FDG 
PET/CT images were reviewed by 2 experienced nuclear medi-
cine physicians. A Mediastinal lymph node without benign cal-
cification or higher attenuation (Hounsfield unit > 70), which 
showed greater FDG uptake than mediastinal blood pool was 
regarded as metastasis. Results: Mean SUVmax of the primary 
tumor in 88 patients with squamous cell carcinoma (13.8±5.4) 
was significantly higher than in 123 patients with adenocarci-
noma (8.3±5.9, p=0.005). A total of 211 patients with 1,216 me-
diastinal node stations were evaluated. Patients with squamous 
cell carcinoma (40/88, 45.5%) more frequently showed the me-
diastinal lymph node metastasis than patients with adenocar-
cinoma (28/123, 22.8%). On patient-based analysis, the overall 
sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV) and accuracy for detecting lymph node 
metastasis on F-18 FDG PET/CT were 70.3%, 93.2%, 85.1%, 85.7% 
and 87.2%, respectively. On lesion-based analysis, mean SUV-
max of the metastatic lymph nodes (8.1±5.3) was significantly 
higher than of benign lymph nodes (2.6±0.1, p<0.005). The sen-
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sitivity, specificity, PPV, NPV and accuracy for detecting lymph 
node metastasis on F-18 FDG PET/CT were 69.1%, 93.3%, 87.5%, 
95.3% and 96.7%, respectively. Conclusion: SUVmax of the me-
diastinal lymph node on the initial F-18 FDG PET/CT revealed 
excellent diagnostic accuracy for mediastinal lymph node stag-
ing and might be used as a useful parameter to determine the 
mediastinal lymph node metastasis in patients with NSCLC in a 
tuberculosis-endemic country.

EP-0534
Comparison Between Different Semiquatitative 
Parameters of PET/CT with 18F-FDG for the 
Characterization of Solitary Pulmonary Nodule
A. Saviatto, J. P. Pilkington Woll, E. Martínez Albero, V. M. 
Godigna Guilloteau, Á. Galiana Morón, S. Ruiz Solís, P. Sarandeses 
Fernández, A. Gómez Grande, M. J. Tabuenca Mateo, M. D. Marín 
Ferrer, A. C. Hernández Martínez, J. M. Estenoz Alfaro; University 
Hospital 12 de octubre, Madrid, SPAIN.

Purpose: To compare the utility of different semiquantitative 
methods obtained from PET-CT studies with 18F-FDG for the 
characterization of solitary pulmonary nodule (SPN) in patients 
without oncological history. Subjects & Methods: Prospective 
study carried out from July 2015 to December 2017, including 
patients (total of 51; 15 women, 36 men), with an average age 
of 69.2 years (range 44 - 87 years), with no oncological history, 
who underwent a PET-CT scan with 18F-FDG for the character-
ization of a SPN (≥ 6 mm) seen with another radiological tech-
nique. PET-CT was performed at 60min (PET1, whole body) and 
150min (PET2, selective imaging of the lungs) after de intrave-
nous administration of the tracer. The semiquantitative variables 
used to classify the SPN as malignant were: SUVmax PET1 ≥1.5, 
≥2 and ≥2.5, ΔSUVmax > 0, ΔSUVmax > 10%. With ΔSUVmax 
being the percentage difference between SUVmax of the SPN 
in PET1 and PET2. The final diagnosis was with anatomopatho-
logical study or with follow-up (with CT and / or new PET-CT) 
of at least 1 year. Results: The size of the SPN varied between 
6-38mm (average 15.6 mm). The anatomopathological stud-
ies or follow-up revealed 25/51 malignant lesions, of which: 8 
adenocarcinomas, 6 squamous cell carcinomas, 3 carcinoids, 2 
lepidic adenocarcinomas, 2 small cell carcinomas; the remain-
ing 4 lesions were considered malignant due to their clinical 
and/or radiological evolution. 26/51 benign lesions, of which: 
1 nocardiosis, 1 hamartoma, and the other lesions were inflam-
matory-infectious processes of unknown etiology. The statistical 
parameters calculated for the different semiquantitative meth-
ods used to classify the SPN as malignant or benign were sen-
sitivity, specificity, positive predictive value, negative predictive 
value and accuracy, obtaining the following: SUVmax≥1.5: 96%, 
54%, 70.2%, 93% and 76.5% - SUVmax≥2.0: 77%, 75%, 77.7%, 
66% and 76.5% - SUVmax≥2.5: 74%, 79%, 80%, 73% and 76.5% - 
∆SUV>0: 85%, 37.5%, 60.5%, 69% and 63% - ∆SUV>10: 84%, 60%, 
68%, 79% and 72.5% Conclusion: ΔSUV was not superior to the 
semiquantitative parameters obtained from PET1 only, for the 
characterization of solitary pulmonary nodule in non-oncolog-
ical patients.In our analysis, an SUVmax of less than 1.5 was the 
best cut-off point to exclude malignancy.

EP-0535
Comparison of a manual and a semi-automatic approach 
in CT-based 3D quantification of relative lobar perfusion in 
preoperative patients with lung cancer
D. Knollmann1, J. Avondo2, W. M. Schaefer1; 1Kliniken Maria Hilf, 
Moenchengadbach, GERMANY, 2Hermes Medical Solutions, 
Stockholm, SWEDEN.

Purpose: Quantification of relative pulmonary lobar perfusion 
using scintigraphy is an established procedure in calculation of 
expected lung function after surgery. Published data show that 
using SPECT-CT and a 3D-technique based on individual patient 
anatomy pulmonary lobe perfusion fraction can be calculated 
more exactly than with planar scintigraphy. Software algorithm 
for quantification such as “PMOD” is based on a more time-con-
suming manual approach for CT segmentation whereas the 
“HERMES” software uses a semi-automatic segmentation of the 
lung CT. Aim was to compare the results of two commercially 
available software packages (PMOD / HERMES) in a preoperative 
setting concerning in lung cancer patients with borderline lung 
function.Methods: 30 lung cancer patients referred to routine 
pre-operative relative lobar perfusion quantification were se-
lected. Ventilation (using Technegas) - Perfusion SPECT-CT (low-
dose-CT) was done p.i. of about 150 MBq Tc-99m-MAA (Sym-
biaT, Siemens), iterative reconstruction with Flash3D algorithm. 
For the manual 3D approach using PMOD the low-dose CT 
was manually segmented, the resulting VOls were transferred 
to the coregistered perfusion SPECT to calculate relative lobar 
perfusion. The semi-automatic approach used “HERMES Hybrid 
3D Lung Lobe Quantification” for segmentation of the matched 
low-dose and diagnostic CT (which is usually available in all 
lung cancer patients); the resulting VOls were also transferred 
to the coregistered perfusion SPECT for calculation of relative 
lobar perfusion. Finally, a correlation analysis of the manual vs. 
semi-automatic approach was done. Results: The semi-auto-
matic approach took 5-10 minutes for a complete evaluation 
whereas manual segmentation and calculation took about 45 
minutes. Relative lobar perfusion values were in lung cancer 
patients quite similar for both approaches. When correlating 
all perfusion values the slope of the regression line (semi-au-
tomatic vs. manual) was 1.05 with a correlation coefficient of 
0.92. Conclusions: Using commercially available software ex-
cellent correlation was found for relative lobar perfusion values 
resulting from a manual approach (“PMOD”) vs. a semi-auto-
matic approach (“HERMES”). Therefore, the much more accurate 
3D-technique for quantification is suitable for routine use with 
the aim to overcome the old-fashioned planar based analysis. In 
larger clinical trials it has to be tested whether there are prog-
nostic differences between both 3D-approaches.

EP-0536
Staging 18F-FDG PET/CT Whole-body Tumor Burden is a 
Prognostic Indicator in Advanced Non-small Cell Lung 
Cancer Patients
F. R. A. Oliveira, A. B. Mattiolli, A. O. Santos, C. Mosci, T. F. Souza, 
M. C. L. Lima, B. A. Juarez, C. D. Ramos, E. C. S. C. Etchebehere; 
UNICAMP, Campinas - SP, BRAZIL.
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Purpose: Evaluate if 18F-FDG PET/CT (FDG-PET/CT) whole-
body tumor burden is a prognostic indicator in patients with 
advanced non-small cell lung cancer (NSCLC). Materials and 
Methods: This retrospective study evaluated 52 baseline FDG-
PET/CT scans performed for initial staging of patients with stage 
III and IV NSCLC (mean age 64.2y; 24 women, 28 men). All pa-
tients underwent standard treatment and subsequent clinical 
follow-up. The studies were performed on PET/CT scanners 
(Biograph True-Point 64, Siemens Healthcare, USA) 60 min-
utes after intravenous injection of 4.44MBq/kg of 18F-FDG. The 
whole-body tumor burden FDG-PET/CT parameters evaluat-
ed were: the maximum SUV obtained from all metastatic sites 
including primary lesion (wbSUV); the maximum SUV of the 
primary tumor (tuSUV); the metabolic tumor volume from all 
metastatic sites including primary lesion (wbMTV); the meta-
bolic primary tumor volume (tuMTV); the total lesion glycolisis 
from all metastatic sites including primary tumor (wbTLG) and 
of only the primary tumor (tuTLG). Furthermore the following 
ratios were evaluated: wbSUV/tuSUV; wbMTV/tuMTV; wbTLG/
tuTLG. All semi-automatic quantification was performed using 
the semi-automated multi-foci segmentation tool (MFS, syngo.
via MM Oncology, Siemens Medical Solutions USA). The SUVmax 
= 2,5 was the threshold selected. The variables whole-body tu-
mor burden parameters as well as clinical and pathological vari-
ables (age, sex, performance status, histology, TNM stage and 
treatment types) were correlated to overall survival (OS) and 
progression-free survival (PFS). Results: The median/mean fol-
low-up time was 11.0/11.7 months. The estimated median PFS 
and OS were, respectively, 9.6 months and 11.6 months. Since 
all MTV and TLG parameters were highly correlated (p<0.0001) 
only TLG-based parameters were used for subsequent analyses.
In the univariable analyses there was a significant correlation 
among OS and wbTLG (HR=1.001; 1.000-1.001; p=0.0361) and 
wbTLG/tuTLG (HR=1.705; 1.232-2.362; p=0.0013). On multivari-
able analysis only wbTLG/tuTLG independently correlated with 
OS (HR=1.660; 1.193-2.310; p=0.0027). None of the other tumor 
burden parameters (wbSUV, tuSUV, tuMTV, tuTLG, wbSUV/tu-
SUV, wbMTV/tuMTV) or sex, age, performance status, histologic 
subtype, TNM stage and treatment types) correlated with PFS 
or OS in advanced NSCLC. Conclusion: The relation between 
whole-body TLG and primary tumor TLG (wbTLG/tuTLG) is an in-
dependent prognostic indicator of OS in advanced (stage III and 
IV) NSCLC. This ratio is stronger than the determination of pri-
mary tumor TLG or whole-body TLG in patients with advanced 
NSCLC. More patients are necessary to confirm our findings.

EP-0537
Role Of 18 F FDG PET/CT In Patient Scheduled To Undergo 
Radical Surgical Resection In Mesothelioma
A. Banchero, C. Bentancourt, N. Niell, O. Alonso, H. Engler; CUDIM, 
Montevideo, URUGUAY.

Introduction: Mesothelioma is a rare form of cancer. In patients 
scheduled to undergo radical surgery, a distinction between M0 
and M1 tumours is critical in determining possible resectabil-
ity. The use of FDG-PET to identify metastatic disease or nod-
al metastases may change patient stage with the potential of 

changing treatment management. Objective: The aim of our 
study was to investigate the clinical value of 18F-FDG PET/CT in 
initial staging of patients with mesotheliomas and its role in the 
detection of distant lesions that contraindicate radical surgical 
treatment. Material and Method: We retrospectively analysed 
15 patients who underwent PET/CT scans from January 2011 
to November 2017 as part of the initial staging of a confirmed 
mesothelioma, where radical surgical treatment was intended. 
Twelve patients were men (80%). Mean age was 62.9 ± 8.9 yr. 
Scans were performed 60 minutes after the injection of 4.07 
MBq/Kg 18F-FDG. Results: PET/CT detected local lesions in 100% 
of patients. It also detected distant metastases or loco regional 
involvement in 33 % of patients (n = 5). In 3 of them (60%) PET/
CT showed distant lymph nodes and bone metastases. In 1 pa-
tient (20%) PET detected contralateral pulmonary nodules and 
bone lesions and in the other patient PET demonstrated exten-
sion to the peritoneum. Conclusion: 18F-FDG PET/CT upstaged 
one third of the patients referred for initial staging, avoiding the 
performance of a highly morbid surgery and allowing a better 
and earlier treatment plan.

EP-0538
Is a dedicated hybrid lung SPECT/CT camera necessary for 
pre-interventional quantification of relative lobar lung 
function?
D. Knollmann1, J. Avondo2, W. M. Schaefer1; 1Kliniken Maria Hilf, 
Moenchengadbach, GERMANY, 2Hermes Medical Solutions, 
Stockholm, SWEDEN.

Purpose: In patients suffering from lung cancer calculation of 
relative lung function using perfusion scintigraphy is an estab-
lished tool to predict post-interventional lung function. Pub-
lished data has proven the superiority of 3D vs. planar imaging. 
Data from hybrid SPECT/CT-scanners allow for registration of 
the low dose CT to the diagnostic CT since a diagnostic CT is 
used as the best basis for anatomical lobe delineation. Due to 
still limited availability of dedicated SPECT/CT-cameras, the aim 
of the study was to test whether - using of a suitable software 
algorithm and a diagnostic CT - the quantification of perfusion 
data from SPECT-cameras is as exact as from SPECT/CT-scan-
ners. Methods: 61 patients with lung cancer were referred to 
routine V/P-SPECT/CT with Technegas and 99mTc-MAA be-
fore surgery. Quantification of the perfusion SPECT data was 
performed using the software “HERMES Hybrid 3D-Lung Lobe 
Quantification”. In setting A (hybrid approach) perfusion SPECT 
data and a combination of a coregistered low-dose CT and di-
agnostic CT were used for quantification, in setting B (non-hy-
brid approach) only perfusion SPECT data and the diagnostic CT 
were utilized. Correlation analyses of the resulting relative lobar 
perfusion between both approaches were performed, addition-
ally processing time was compared. Results: 305 lobes were 
quantified with both approaches. Evaluation time was 6:37 min 
(hybrid) versus 6:34 min (non-hybrid). Lobar values ranged from 
0-55% for hybrid and from 0-58% for the non-hybrid approach, 
no significant differences were found (p>0.9). Correlation was 
excellent for both approaches with R=0.984 and a slope of the 
regression line of 1.001 (p<0.0001) Conclusion: No relevant dif-



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S512

ferences for CT based 3D-quantification of relative lung perfu-
sion in pre-interventional patients with lung cancer were found 
between approaches comparing a hybrid and a non-hybrid 
strategy. Using sophisticated software and the generally avail-
able diagnostic CT reliable results can be obtained from con-
ventional SPECT-data.

EP-0539
Metabolic and metastatic characteristics ofEGFR mutation 
positive lung adenocarcinomaon FDG PET/CT
P. Li, J. Yang, Y. Li, W. Zhao, Y. Chang, X. Zheng; HeNan cancer 
hospital, Zheng Zhou, CHINA.

Background: many noninvasive methods have been explored 
to determine the gene status of the epidermal growth factor 
receptor (EGFR) . However, imaging features related to EGFR 
mutation positive gene status in adenocarcinoma are still un-
known. We evaluate the parameters measured by [18F] fluo-
rodeoxyglucose positron emission tomography/computed 
tomography (PET/CT) might help predict EGFR mutation pos-
itive gene status in lung adenocarcinoma. Methods: 117 pa-
tients with EGFR mutation positive and pretreatment PET/CT 
between January 2016 and February 2018 were reviewed. Ge-
notyping, abundant genes and metabolic parameters including 
SUVmax, SUVmean, SUVpeak,SUL max,SULmean,SULpeak,MT-
V,TLG were evaluated. Statistical significance was assumed at 
p<0.05. Results: the metabolic parameters including SUVmax-
,SUVmean,SUVpeak,SULmax,SULmean ,TLG in EGFR -mutant 
adenocarcinoma correlates with the genotyping(the p values 
are 0.005,0.019,-0.035,-0.025,0.017,-0.043,respectively) .In con-
trast, no relationship was noted between abundant genes and 
metabolic parameters. Meanwhile, both the genotyping and 
abundant genes correlates with the brain metastatasis.While,no 
relationship was noted between them and lymphatic metasta-
sis,bone metastasis, pulmonary metastasis.In conclusion, the ge-
notypings of EGFR -mutant adenocarcinoma patients showed 
significantly correlationships with the metabolic parameters of 
PET/CT. EGFR -mutant gene characteristics could provide more 
information for the brain statasis.

EP-0540
Evaluation of solid pulmonary nodules with dual time 
point 18F-FDG-PET/CT. Preliminary data
F. Vlachou1, V. Fillipi2, A. Nikaki1, K. Dalianis3, M. Vogiatzis1, T. 
Pipikos1, R. Eftymiadou2, V. Papoutsis1, J. Andreou2, V. Prassopoulos1; 
1Nuclear Medicine & PET/CT Department, Hygeia SA, Marousi, 
GREECE, 2PET/CT Department, Hygeia SA, Marousi, GREECE, 
3Hygeia SA, Marousi, GREECE.

Purpose: Solid pulmonary nodules (SPN) are one of the major 
indications for performing PET/CT examination, with high ac-
curacy in characterizing nodules >1cm as benign or malignant. 
However smaller nodules, as well as well differentiating and 
specific histologic types that accumulate FDG in a less degree 
and inflammatory processes can provoke differential diagnostic 
problems and lead to further unnecessary examinations. In this 
study we examined the possible role of delayed PET acquisition 

in addition to standard PET in characterizing SPN. Method- Ma-
terial: 17 patients, 7 female average 54y.o., 10 male average 
66y.o. were included in the study. 8 presented with SPN ≤1cm, 6 
with SPN 1-2cm and 3 with SPN>2cm. 60min after the IV admin-
istration of 18F-FDG PET/CT was performed at a Siemens LSO Bi-
ograph PET/CT device. 60min after the first acquisition, delayed 
data of pulmonary fields were acquired. The size of the nodule, 
the uptake of the radiopharmaceutical (SUVmax) at the first and 
delayed acquisition were evaluated. For all patients histologic 
confirmation or 6 month surveillance was available. Results: In 
8 patients with SPN≤1cm, mean first SUVmax was 1.7 and mean 
delayed SUVmax 2.1. 1 nodule did not accumulate FDG at both 
first and delayed images and proved benign. 1 nodule present-
ed with SUVmax 1.2 at first and 1.5 at second PET, however due 
to morphologic characteristics of the nodule, the patient was 
put under surveillance and no further therapeutic action was 
taken. For 6/8, the delayed SUVmax was higher than the first, 
with increase 1-1.38 folds and the final diagnosis was adenocar-
cinoma. In 6 patients with SPN 1-2cm, mean first SUVmax was 
1.97 and mean delayed SUVmax 2.75. In 2 cases delayed SUV-
max decreased and patients were put under surveillance, while 
in the rest 4 delayed SUVmax increased by 1.2-1.9 folds. Final 
diagnosis for these 4 patients was neuroendocrine tumor for 2 
and adenocarcinoma for 2. In 3 patients with SPN>2cm, mean 
first SUVmax was 4.8 and mean delayed SUVmax 6.1, raise of 
1.28-1.48 folds and final diagnosis was adenocarcinoma. Degree 
of SUVmax alterations was not correlated with the grade; how-
ever this is justified considering the low tumor volume. Conclu-
sion: Delayed imaging can contribute to the differential diag-
nosis of SPN, particularly in small <1cm pulmonary nodules and 
in further management of the patients. Although morphologic 
appearance of the nodule should not be overlooked, increase of 
FDG uptake is correlated with malignancy, while decrease with 
benign condition.

EP-0541
Comparison of Dual Energy CT and FDG PET/CT 
Parameters in Newly Diagnosed Lung Cancer Patients
O. Kupik1, Y. Metin2, S. Balcı3, G. Eren4, N. O. metin5, S. Asa6; 1Nuclear 
Medicine R.T.E. University Medical School, Rize, TURKEY, 2Radiology 
R.T.E. University Medical School, Rize, TURKEY, 3Radiology Hacettepe 
University Medical School, Ankara, TURKEY, 4Radiation Oncology 
R.T.E. University Medical School, Rize, TURKEY, 5Radiology R.T.E. 
University medical school, rize, TURKEY, 6Nuclear Medicine Istanbul 
Universty Cerrahpaşa Medical School, Istanbul, TURKEY.

Purpose: We assessed the correlation of dual energy CT (DECT) 
and 18-F FDG PET / CT parameters in patients with lung can-
cer. Materials and Methods: Sixty-eight newly diagnosed and 
untreated lung cancer patients (58 NSCLC 10 SCLC, 63 man, 5 
women, mean age, 64.49 +/- 9.25 [standard deviation]) were in-
cluded. DECT and FDG PET/CT parameters [iodine content (IC) 
[mg/dL] (maximum iodine content (ICmax), mean iodine con-
tent (ICmean) SUVmax, SUVmean, SULpeak] were measured. 
We also evaluated the correlation between normalized IC, (NIC), 
[Lesion IC/Aorta ICmean] and normalized SUV (NSUV) [Lesion-
SUV /Aorta SUVmean] values. The mean study interval between 
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FDG PET/CT and DECT was less than 15 days. Statistical analyses 
were performed using SPSS 19. Pearson correlation was used to 
analyze between DECT and FDG PET/CT parameters. Results: 
We couldn’t find any correlation between SUVmax and ICmax 
(r=0.049, p=0.7), SUL peak and ICmax (r=0.074, p=0.5), SUV mean 
and ICmean (r= -0.18, p=0.8 ). Also there was no correlation be-
tweeen normalized values, between NSUVmax and NICmax(r= 
-0.004, p=0.9), NSULpeak and NICmax (r=0.003, p=0.9), NSU-
Vmean and NICmean (r= -0.109, p=0.4). We categorized patients 
into groups as NSCLC and SCLC, but we couldn’t find different 
results. Conclusion: In our study, we could not find any correla-
tion between DECT and FDG PET/CT parameters. DECT shows 
contrast enhancement and perfusion, while FDG PET/CT shows 
glucose metabolism. Tumor perfusion and glucose metabolism 
are different physiologic processes. The clinical contributions of 
these two imaging modalities are different.

EP-0542
Comparison of SPECT/CT to planar based pulmonary lobar 
perfusion fraction for pre-operative assessment of relative 
pulmonary lobar function.
K. E. Krawiec, A. P. Kruzer, A. S. Nelson; MIM Software Inc, Cleveland, 
OH, UNITED STATES OF AMERICA.

Purpose: Quantification of relative pulmonary lobar perfusion 
fractions is widely performed prior to pulmonary surgery to 
provide pre-operative assessments of lung function. Although 
quantification using planar scintigraphy is often the standard, 
SPECT/CT quantification may also be used to assess pulmonary 
function. The objective of this study is to evaluate the difference 
in relative lobar perfusion fractions when using 3D anatomical-
ly based definitions of lung lobes compared to geometrical-
ly-based definitions from planar scintigraphy. Methods: Tech-
netium-99m SPECT/CT images were collected for five patients, 
and a semi-automatic segmentation method (SectorAssist™, 
MIM Software Inc) was used to define the lung lobes on the CT. 
The 3D SPECT/CT images were used to create 2D projection 
images to simulate planar lung perfusion images. Whole lung 
contours were transferred directly from the SPECT/CT to the 
projected planar images and then split horizontally into lobes. 
Relative pulmonary lobar perfusion fractions were compared 
between the 3D and 2D quantification methods. Mean values 
and absolute differences between the two methods were calcu-
lated for each of the lobes and compared with a t-test. Results: 
The mean absolute differences between the 3D and 2D quanti-
fication of pulmonary lobe perfusions were as follows, Right Up-
per Lobe with 6.5%, Right Middle Lobe with 17.4%, Right Lower 
Lobe with 11.2%, Left Upper Lobe with 3.7%, Left Lower Lobe 
with 3.5%, Whole Right Lung with 0.5%, and Whole Left Lung 
with 0.5%. There were significant differences (p< 0.05) between 
the 3D SPECT/CT and 2D planar methods for the right upper, 
middle and lower lobes. Conclusion: Variations in lobar perfu-
sion fractions have the ability to dramatically impact the surgi-
cal approach or patient eligibility for lung surgery. The results 
demonstrate that there can be a significant difference between 
the results from SPECT/CT and planar images. Semi-automated 
methods for defining lobes on CT scans allow for the potential 

for SPECT/CT to replace planar images for relative pulmonary 
lobar function assessment.

EP-0543
Single Centre Feasibility Study Exploring The 
Reproducibility Of Lung Nodule Volumetry In PET/CT 
Compared To Conventional CT Imaging
C. Zhou, S. Hare, A. Parthipun; Royal Free London NHS Foundation 
Trust, London, UNITED KINGDOM.

Purpose: To evaluate the reproducibility of pulmonary lung 
nodule volumetry between PET CT and conventional CT imag-
ing. Subjects & Methods: All patients with solid lung nodules 
who underwent a lung biopsy at a single centre between May 
2016 and January 2017 were identified retrospectively. Patients 
with contemporaneous PET/CT and CT chest imaging were 
identified (defined as within 28 days of each other). Patients 
were excluded if the lung lesion was greater than 3cm in size. 
Using the inspiratory axial dataset, solid pulmonary nodules 
reported on the CT report were identified. Nodule size was 
evaluated using the semi-automated Picture Archiving Com-
munication System (PACS) segmentation tool which requires 
the clinician to place a “seed point” within the lesion of interest. 
Corresponding nodules were identified on PET/CT images and 
volumes were similarly calculated. Differences in lung nodule 
volume and longest axial dimension between PET/CT and con-
ventional CT imaging were compared using Pearson correla-
tion, paired t-test and Bland-Altman statistics. Results: A total 
of 35 patients were included in final analysis. Of these the PACS 
software was unable to segment the lung nodule on CT images 
in 14 patients (40%). The volume segmented was not visually 
concordant between PET/CT and CT images in 2 patients (6%). 
22 lung nodules identified in 19 patients were included for sta-
tistical analysis investigating concordance in volume and lon-
gest axial dimension. PET/CT and CT demonstrated good linear 
correlation and we did not find any statistically significant differ-
ence in values for nodule volume (r=0.98, p=0.057) or longest 
axial dimension (r=0.93, p=0.44). The variability in lung nodule 
volume and longest axial dimension as determined by PET/
CT compared to CT ranged from -1119 to +1768 mm3 (-54 to 
+89%) and -5 to +4 mm (-29 to +24%) respectively. Conclusion: 
Volumetry as determined by the semi-automated segmenta-
tion tool on PET/CT when successful (54%) demonstrates good 
correlation and agreement with that of conventional CT imag-
ing. However, there is substantial variation between PET/CT and 
CT in both nodule volume (±90%) and longest axial dimension 
(±30%). Whether such variability is acceptable depends on clin-
ical context.

EP-0544
Correlation Between Histological Architecture On 
Biopsy And 18F-FDG PET-CT Findings In Primary Lung 
Adenocarcinoma
C. Zhou1, T. Rotimi2, M. Deshmukh1, M. Perez-Machado1, A. Patel1, 
T. Wagner1; 1Royal Free London NHS Foundation Trust, London, 
UNITED KINGDOM, 2University College London, London, UNITED 
KINGDOM.
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Introduction: Lung cancer is the leading oncological cause 
of death worldwide. Histological subtype is known to be an 
important prognostic indicator in lung adenocarcinoma. The 
order of clinical prognosis form most to least favorable is: lepid-
ic, papillary, acinar, solid and micropapillary. Here, we aimed to 
explore any potential relationship between lung adenocarcino-
ma histological subtype as determined on biopsy and the max-
imum standardized uptake values (SUVmax) within the malig-
nant lesion on 18F-FDG PET-CT imaging. Subjects & Methods: 
All patients at a single center who underwent a lung biopsy 
diagnostic of a primary lung adenocarcinoma between January 
2015 and August 2017 were identified retrospectively. The full 
histological biopsy reports were screened by a clinician for the 
identification of any specific architectural subtype within the 
biopsy sample. Biopsies which specified histological architec-
ture were categorized into 3 groups: lepidic (lepidic only archi-
tecture), lepidic mixture (a lepidic component in combination 
with any other histological architectures) and non-lepidic (any 
histological architecture or combination thereof without a lep-
idic component). SUVmax values for each biopsied lesion were 
extracted from contemporaneous 18F-FDG PET/CT imaging. 
Mann-Whitney U analyses were used to assess the association 
between SUVmax by histological category. Results: 128 biopsy 
samples were included for final analysis (40 lepidic, 29 lepidic 
mixture and 59 non-lepidic). Across all samples median SUV-
max was 9.3 (interquartile range: 2.9-11.6). In pairwise analyses, 
SUVmax were significantly lower in lepidic biopsies compared 
to lepidic mixture biopsies (2.6 vs 5.6, p<0.001), and non-lepidic 
biopsies (2.6 vs 11.0, p<0.001). Conclusion: In this retrospective 
analysis, we demonstrate a statistically significant association 
between lung adenocarcinoma histological subtype as iden-
tified on lung biopsy and SUVmax values on PET/CT imaging. 
SUVmax may be a potential predictor of lung adenocarcinoma 
histology and as a corollary may provide an indication of clinical 
prognosis.

EP-0545
Clinical and prognostic impact of restaging 18F-FDG PET/
CT in SCLC: a multicentric study
N. Quartuccio1, L. Evangelista2, R. Laudicella3, L. Sturiale3, L. 
Cuppari2, C. Altini4, N. Asabella4, G. Rubini4, C. Popescu5, S. Pacella5, 
F. Caobelli6, I. Schiorlin7, P. Alongi8, O. Schillaci9, A. Chiaravalloti9, 
-. YOUNG AIMN Working Group10; 1Nuclear Medicine Unit, 
A.R.N.A.S. Ospedali Civico Di Cristina Benfratelli,, Palermo, ITALY, 
2Nuclear Medicine and Molecular Imaging Unit, Veneto Institute 
of Oncology IOV, IRCCS, Padua, ITALY, 3Nuclear Medicine Unit, 
Department of Biomedical Sciences and Morphological and 
Functional Images, University of Messina, Messina, ITALY, 4Nuclear 
Medicine Unit, Department of Interdisciplinary Medicine, University 
of Bari “Aldo Moro”, Bari, ITALY, 5Nuclear Medicine Department, 
Niguarda Ca’ Granda Hospital, Milan, Italy, Milan, ITALY, 6Clinic of 
Radiology & Nuclear Medicine, University Hospital Basel, University 
of Basel, Basel, SWITZERLAND, 7Nuclear Medicine Unit, Ospedale di 
Circolo e Fondazione Macchi di Varese, Varese, ITALY, 8Fondazione 
Istituto Giglio di Cefalù, Cefalù, ITALY, 9Department of Biomedicine 
and Prevention, University of Rome Tor Vergata, Rome, ITALY, 
10AIMN (Italian Association of Nuclear Medicine), Milano, ITALY.

Purpose: The aims of the study were to 1) assess the impact of 
18F-FDG PET/CT on the prediction of the overall survival (OS), 2) 
evaluate the agreement between 18F-FDG PET/CT and CT for 
the detection of metastatic lesions and 3) compare metabolic 
data in smokers and non-smokers, in a cohort of patients affect-
ed by small-cell lung cancer (SCLC). Materials and Methods: 
108 patients were evaluated from a multicenter database (me-
dian age 64 years, range: 45-86; M:F=2.8). All patients underwent 
18F-FDG PET/CT for restaging purposes after pathological con-
firmation of SCLC. Clinical information including smoking histo-
ry, PET/CT and contrast enhanced CT findings (performed with-
in 1 month from each other) were recorded. OS was assessed 
by means of Kaplan-Meier curves. The diagnostic agreement 
between the imaging modalities was evaluated by comparing 
the number of metastatic lesions detected by each modality on 
a patient-based analysis. Mann-Whitney Test was used to com-
pare metabolic parameters [i.e. MTV, TLG and SUVratio (SUVmax/
SUVmax blood pool)] between smokers and non-smokers. Re-
sults: After 5 years follow-up, 74% of patients (n=91) were dead. 
Patients with metastatic lesions at PET/CT showed a significant 
shorter OS than the counterpart (p=0.02). In 28/108 patients 
who underwent both PET/CT and CT, the overall agreement 
was 64%; in 5 cases PET detected more metastatic lesions than 
CT, whereas in 5 cases depicted less lesions. TLG, MTV and SU-
Vratio resulted significantly higher in patients with no-smoking 
history (p<0.05), despite they showed a longer OS (respectively, 
40.8±31.22 months for non-smokers and 14.62±12.54 months 
for smokers). Conclusions: Metastatic detection at PET/CT has a 
strong influence on OS of patients with SCLC. FDG PET/CT and 
CT seem to be complementary imaging modalities in patients 
with metastatic SCLCC. Nevertheless, PET/CT allow the evalua-
tion of different metabolic in smokers vs. non smokers subjects; 
further investigations, possibly on a larger cohort of subjects, 
could explain those relevant biological features influencing the 
survival of SCLC patients with no-smoking history by means of 
PET/CT.

EP-0546
Quantitative and anatomical assessment of lung perfusion 
with 99mTc-MAA SPECT/CT in emphysema and lung cancer 
patients
G. P. Nicolas1, A. Chirindel1, M. Cachovan2, H. A. Vija3, D. Stolz4, 
M. Tamm4, D. Lardinois5, D. Wild1; 1University Hospital, Nuclear 
Medicine, Basel, SWITZERLAND, 2Siemens Healthineers AG, 
Molecular Imaging, Forchheim, GERMANY, 3Siemens Medical 
Solutions USA, Inc. Molecular Imaging, Hoffman Estates, IL, 
UNITED STATES OF AMERICA, 4University Hospital, Pulmonology, 
Basel, SWITZERLAND, 5University Hospital, Thorax Surgery, Basel, 
SWITZERLAND.

Purpose/Introduction: Predicting the postoperative lung 
function is critical in assessing patient’s operability prior to lung 
resection. A current practice is to use planar (2D) lung perfu-
sion scan and spirometry to predict the post-surgical outcome. 
The aim of this single centre, prospective, cohort study is to 
assess and compare the accuracy, reproducibility and poten-
tial clinical value of quantitative lung perfusion SPECT/CT over 
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the 2D method. Subjects & Methods: Patients with suspect-
ed/known lung cancer or with advanced emphysema were 
referred for preoperative lung perfusion scan and spirometry. 
Planar and SPECT/CT images were acquired immediately after 
99mTc-labelled macroaggregated albumin (99mTc-MAA) adminis-
tration (Intevo, Siemens). Regional lobar perfusion (%) was as-
sessed by two observers with the 3D-anatomical quantitative 
method (CT Pulmo 3D and xSPECT-Quant, Siemens) and com-
pared to the established 2D-projection method using Student’s 
matched-pair t-test. The accuracy of measurement was tested 
against computational and physical anthropomorphic chest 
phantom. The interobserver variability was assessed using Pear-
son, Bland-Altman and intraclass correlation methods. Effect of 
respiratory motion on quantification was tested using gated 
list-mode SPECT data. Results: Among the 106 patients en-
rolled from 10/2016 to 10/2017 (67.8±10.2 years old), 40 were 
women, 66 men; 61 were referred for suspected or proven lung 
cancer, 38 for severe emphysema and 7 for other indications. As 
expected, the left-to-right split function was similar, however, 
at the lobar level, there was a very significant measurement dif-
ference between the 2D and the 3D method. Compared to 3D, 
2D systematically underestimated the regional perfusion of the 
upper lobes (negative bias) and consistently overestimated it 
in the lower lobes (positive bias). Absolute mean bias [±uncer-
tainty at 95% confidence]: -30%±8 and -33%±7 for the left and 
right upper lobes and +25%±4 and +19%±4 for the left and 
right lower lobes, respectively (p<<0.001). The mean absolute 
difference of lobar perfusion (measured in %-point of the to-
tal perfusion) between reader 1 and 2 was 0.7%±0.2 (r2=0.972, 
p<<0.001) and 4.1%±0.5 (r2=0.743, p<<0.001), while the pooled 
intraclass correlation coefficient ICC(2,1) was 0.99±0.01 and 
0.86±0.03 for the 3D- and 2D-methods, respectively, p<<0.001. 
Discussion/Conclusion: 3D Quantification of lung perfusion 
is feasible in clinical practice, more accurate at the lobar level 
and shows superior interobserver agreement compared to the 
routinely used 2D-method. Further prospective clinical studies 
are warranted to validate its clinical value and impact on man-
agement.

EP-0547
Patient characteristics of unexpected N2 stage lung cancer 
by CT & PET/CT
K. Kim, S. Kim; Chungnam National University Hospital, Daejeon, 
KOREA, REPUBLIC OF.

Introduction: Clinical nodal staging is important in non-small 
cell lung cancer patients, which can make decision of lung op-
eration. Conventional CT & PET/CT are well-known modality 
for staging non-small cell lung cancer. Sometimes, unexpect-
ed mediastinal lymph node metastasis is found in operation 
field, without any evidence of imaging modality. The aim of 
this study is find out patient characteristics of unexpected N2 
stage lung cancer by CT & PET/CT. Methods: We enrolled 152 
lung cancer patients, who registered chest surgery division of 
Chungnam national university hospital in 2006-2017. All the 
patient underwent both contrast-enhanced chest CT & PET/
CT for lung cancer staging. All the patient was pathological-

ly confirmed for mediastinal lymph nodes in operation field. 
Results: A total of 13 of the 152 patients were found to have 
mediastinal lymph node metastasis. Primary mass maximum 
standardized uptake value, long axis diameter, short axis diam-
eter is 10.4 (range : 5.1-17.4), 4.2 (range : 2.2-6.2cm), 3.0 (range : 
2.0-4.7cm), respectively. Pathologic type of N2 patients was 10 
adenocarcinoma (4 papillary type, 2 acinar type, 4 mixed type), 
2 adenosquamous carcinoma, and 1 squamous cell carcino-
ma. 2 of 13 patients shows increased glucose metabolism in 
mediastinal lymph nodes, with internal calcification. Conclu-
sion: We found the characteristics of unexpected N2 patients 
in non-small cell lung cancer. Unexpectied N2 patients shows 
high SUVmax, higher 2cm size, and adenocarcinoma-domi-
nant pathologic type. For futher evaluation, subgroup analysis 
is needed.

EP-0548
FDG PETCT in DIPNECH
K. Odedra, I. Geh, T. Shah, S. Hughes; University Hospital 
Birmingham NHS Trust, Birmingham, UNITED KINGDOM.

Introduction: Diffuse idiopathic pulmonary neuroendocrine 
cell hyperplasia (DIPNECH) is a possible pre-malignant invasive 
condition. Patients with solitary pulmonary nodules undergo 
5’-18fluoro-deoxy-D-glucose (FDG) positron emission tomogra-
phy combined with computed tomography (PETCT) scanning. 
Multiple case studies have described DIPNECH lesions with 
variable FDG uptake. Our aim was to investigate the FDG PETCT 
appearance of multiple DIPNECH lesions in patients with patho-
logically confirmed disease with FDG PETCT scans performed 
prior to resection. Method: A retrospective study of patients 
presenting with pathological confirmed DIPNECH on resection 
for FDG positive lung nodules were studied. We present prelim-
inary data of the first 4 patients. Detailed analysis of all identifi-
able pulmonary nodules was performed with recording of the 
position in the lung (lobe, segment and aspect), size, shape and 
character on the non-breath-hold CT component of the PETCT. 
The presence or absence of FDG uptake on the CT attenuated 
corrected images (CTAC) PETCT images with ultra-high defini-
tion (ultra HD) reconstruction was recorded, guided by the co 
registered imaging, taking into account any respiratory mis-reg-
istration. Results: Three female and one male patient were 
investigated with age range 65-71 years. A total of 91 nodules 
were seen in the four patients. The mean size of the nodules 
recorded was 8mm (range 3-50mm, mode 5mm). The FDG up-
take was measured in those lesions with qualitatively identifi-
able FDG on the CTAC lung images on the PET and coregistered 
images. We recorded the maximum standardised uptake value 
adjusted for body weight (SUV max). The mean SUV max for the 
identified nodules was 3.2 (range 0.9-7.2, standard deviation 2.2, 
mode 1.4). The relationship between the size of a nodule and its 
FDG uptake was established using scatter plot and Spearman 
coefficient rank and this showed a value of 0.86. Conclusion: 
We demonstrate detectable FDG uptake in all presumed lesions 
measured over 10 mm in size. Our literature search demonstrat-
ed only case studies, describing variable uptake in DIPNECH 
with common assertion that DIPNECH is a generally FDG neg-
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ative pathology. We show that DIPNECH is a reliably FDG posi-
tive pathology when large enough and only size limits the de-
tectable nature of the FDG uptake. A limitation of our study is 
that we have selected FDG positive resected disease, but the 
consistent appearance and correlation of size/SUV max in the 
remaining and stable underlying and variable sized focal lung 
lesions would still support our hypothesis.
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EP-0549
Role Of 18 F FDG PET/CT In Anorectal Melanoma
A. N. Bakare, A. Agrawal, S. Shah, N. Purandare, A. Puranik, V. 
Rangarajan; Tata Memorial Centre, Mumbai, Mumbai, INDIA.

Purpose: To evaluate diagnostic role of 18 F FDG PET/CT in 
initial staging and restaging of anorectal melanoma. Subjects 
and Methods: This was a retrospective observational study, 
patients for initial staging and with clinical or radiological sus-
picion of disease recurrence referred for PET/CT from Jan-2006-
Dec-2016, were included in the study. Diagnostic performance 
of PET/CT was evaluated for baseline staging and disease re-
currence. Any area with intensity greater than background that 
could not be identified as physiological activity on PET images 
or which on CT correlation did not fit into benign (infective/in-
flammatory/degenerative) was considered to be suggestive of 
tumor on the PET study. PET/CT findings were correlated with 
histopathology results. When tissue diagnosis was not available, 
clinical or radiological follow-up was used as reference standard. 
Results: Total 61 patients who were referred for initial staging 
were included. PET/CT correctly detected primary lesion in 57 
cases (93.44%), regional nodes in 46 cases (75.4%), non-region-
al nodes in 22 cases (36%) and distant metastases in 25 cases 
(41%). PET/CT was false negative in 2 cases which on surgical 
histopathological report revealed submucosal anorectal lesion. 
The sensitivity, specificity, positive predictive value, negative 
predictive value for primary lesion, regional nodes, non- region-
al nodes and distant metastases were 96.61%,100%,100%,50%; 
97.87%,100%,100%, 93.33%; 100%,100%,100%,100% and 
100%,100%,100%, 100% respectively. Total 24 patients were 
included for suspected recurrence/restaging. All the patients 
were treated previously by surgery, radiotherapy, or chemo-
therapy. PET/CT detected disease recurrence in 20 patients 
(83.3%).10 patients had recurrence at the primary site, 8 of 
whom also had distant metastases and 2 had only loco-region-
al metastatic nodes. In remaining 10 patients, there was no 
primary site recurrence, however, 2 patients had loco-regional 
nodal and distant metastases while 8 patients had only distant 
metastases. Histopathological confirmation was available in 
6 patients whereas imaging and clinical follow-up confirmed 
recurrence in remaining patients. PET/CT was negative for re-
currence in 3 patients. PET/CT was false negative in 1 patient 

which missed liver metastasis. Sensitivity, specificity, positive 
predictive value and negative predictive value of PET/CT was 
found to be 95%, 100%, 100%, 75% respectively with accuracy 
of 96%. Conclusion: 18 F FDG PET/CT demonstrates high diag-
nostic accuracy in the initial staging and detection of recurrent 
disease in cases of anorectal melanoma. Therefore, we strongly 
recommend 18 F FDG PET/CT, a whole body imaging modality, 
to be performed in such cases.

EP-0550
Role of 99mTc-α-MSH Scan in Diagnosis of Malignant 
Melanoma
S. Farzanefar1, R. Etemadi2, M. Shirkhoda3, H. Mahmoodzadeh3, 
M. Erfani4, B. Fallahi2, M. Abbasi1, N. Ayati5, A. Hassanzadeh-Rad2, 
M. Eftekhari2, D. Beiki2; 1Department of Nuclear Medicine, Vali-
Asr Hospital, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 2Research Center for Nuclear Medicine, 
Shariati Hospital, Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 3Department of General Surgery, 
Cancer Research Center, Cancer Institute, Tehran University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Radiation 
Application Research School, Nuclear Science and Technology 
Research Institute, Tehran, IRAN, ISLAMIC REPUBLIC OF, 5Nuclear 
Medicine Research Center, Mashhad University of Medical Sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Purpose/Introduction: As the metastatic melanoma has very 
poor outcome with less than one year average survival after 
metastatic dissemination, it is highly important to diagnose 
this malignancy in early curable stages. While in vitro and in 
vivo animal studies using radiolabeled α-MSH are very promis-
ing, there is no human study to address the detectability rate 
of this new imaging technique. This study is aimed to deter-
mine the diagnostic value of 99mTc-α-MSH in malignant mela-
noma. Subjects & Methods: 21 patients were included in this 
prospective study. 20-30 mCi of 99mTc-α-MSH was administered 
intravenously and whole body scans were performed in ante-
rior and posterior projections, 20min, 2h and 4h post injection 
with a dual-head gamma camera equipped with a LEHR colli-
mator using a 256×1024 matrix centered on 140 keV with 20% 
window. Both qualitative and semi-quantitative assessments 
were done. . The gold standard was pathology in addition to 
patient’s conventional imaging results. Results: No minor or 
major side effects was seen after 99mTc-α-MSH application. Foot 
was the most common location of primary tumor constitut-
ed of twelve out of 21 primary locations following with scalp, 
hand, eyelid, nasal mucosa, arm and trunk. The sensitivity, spec-
ificity, NPV and PPV were 75%, 80%, 50% and 92% for primary 
lesion and 25%, 100%, 68% and 100% for distant metastasis, 
respectively. Conclusion: Our preliminary results are promis-
ing to suggest this targeted imaging modality as a new com-
plementary method in management of malignant melanoma 
showing a high sensitivity with this modality in primary lesions 
as well as lymph node involvements. We recommend further 
evaluation on diagnostic value of 99mTc-α-MSH with larger pa-
tient population and a head to head comparison with 18F-FDG 
PET/CT in future studies.
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EP-0551
Benign lymphoid tissue changes as response to 
immunotherapy in metastatic melanoma patients: an 
18F-FDG PET/CT study
C. Sachpekidis1, L. Larribere2, A. Kopp-Schneider3, U. Haberkorn4, 
J. Hassel5, A. Dimitrakopoulou-Strauss1; 1Clinical Cooperation Unit 
Nuclear Medicine, German Cancer Research Center,, Heidelberg, 
GERMANY, 2Skin Cancer Unit, German Cancer Research Center, 
Heidelberg, GERMANY, 3Department of Biostatistics, German 
Cancer Research Center, Heidelberg, GERMANY, 4Department of 
Nuclear Medicine, University Hospital Heidelberg, Heidelberg, 
GERMANY, 5Department of Dermatology and National Center 
for Tumor Diseases, University Hospital Heidelberg, Heidelberg, 
GERMANY.

Aim: Owing to their unique anti-cancer mechanism, partly 
involving cytokine release by activated T cells, immunothera-
peutic agents are associated with cumulative, dose dependent, 
immune-related adverse events (irAEs). An association between 
irAEs and the clinical benefit of immunotherapeutic agents has 
been suggested. We aimed to evaluate lymphoid tissue chang-
es in response to immunotherapy in metastatic melanoma and 
in correlation with the patients’ best clinical response (BCR). For 
this reason the glucose metabolism in the mediastinal and hilar 
lymph nodes as well as in the spleen was studied by means of 
dynamic 18F-FDG PET/CT in a group of metastatic melanoma pa-
tients receiving ipilimumab. Materials and Methods: 41 meta-
static melanoma patients receiving ipilimumab were enrolled 
in the study. 18F-FDG PET/CT scans were performed before the 
start of ipilimumab treatment (baseline PET/CT), after two cy-
cles of treatment (interim PET/CT) and at the end of treatment 
after four cycles (late PET/CT). Data analysis was focused on the 
mediastinal and hilar lymph nodes and the spleen. The lymph 
nodes were evaluated visually/qualitatively. Spleen glucose 
metabolism was assessed by means of semi-quantitative eval-
uation, based on standardised uptake value (SUV) calculations, 
and quantitative analysis of the dynamic 18F-FDG PET data based 
on two-tissue compartment modelling. Patients’ best clinical re-
sponse (BCR) was assessed at a median of 21.4 months (range: 
6.3 - 41.9 months) and used as reference. Results: According 
to the BCR reference, 31 patients showed disease control (DC) 
and 10 patients showed progressive disease (PD). Qualitative 
evaluation of the mediastinal/hilar lymph nodes revealed that 
3 patients in the interim PET/CT (7.3%) and 3 patients in the late 
PET/CT (7.3%) demonstrated a sarcoid-like lymphadenopathy 
as response to treatment (LN-positive). All patients classified 
as LN-positive responded to ipilimumab therapy with DC. Re-
garding spleen glucose metabolism, linear mixed model anal-
ysis revealed no statistically significant differences between the 
DC and PD groups regarding both semi-quantitative (SUVmean, 
SUVmax) and quantitative (VB, K1, k3, Ki, FD) baseline spleen-relat-
ed parameters. Moreover, no significant changes took place in 
each group as response to treatment. Conclusion: Based on our 
findings, 7.3% patients in the interim and late PET/CT showed a 
sarcoid-like reaction as response to treatment. All these patients 
showed DC according to the BCR reference, supporting the de-
scribed association between incidence of irAEs and the clinical 

benefit of anti-CTLA-4 therapy. On the other hand, our results 
show a poor performance of quantitative 18F-FDG PET analysis 
of the spleen in predicting clinical benefit to ipilimumab.

EP-0552
18F-FDG PET/CT longitudinal studies in patients with 
advanced metastatic melanoma for response evaluation 
of combination treatment with vemurafenib and 
ipilimumab
C. Sachpekidis1, A. Kopp-Schneider2, L. Hakim-Meibodi3, J. 
Hassel3, A. Dimitrakopoulou-Strauss1; 1Clinical Cooperation Unit 
Nuclear Medicine, German Cancer Research Center, Heidelberg, 
GERMANY, 2Department of Biostatistics, German Cancer Research 
Center, Heidelberg, GERMANY, 3Department of Dermatology and 
National Center for Tumor Diseases, University Hospital Heidelberg, 
Heidelberg, GERMANY.

Aim: To assess the role of 18F-FDG PET/CT in evaluation of the 
clinical response in the combination treatment of vemurafenib 
and ipilimumab in a group of 16 BRAF-positive, metastatic 
melanoma patients with very advanced disease (AJCC stage 
IV). Materials and Methods: After clinical improvement un-
der vemurafenib monotherapy in most patients, four cycles 
of ipilimumab were additionally administered. Whole-body 
18F-FDG PET/CT was performed before the start of the com-
bined ipilimumab/vemurafenib treatment, after two cycles of 
combined treatment, as well as after completion of the com-
bined administration. The patients’ best clinical response after 
completion of the combined treatment was used as reference. 
PET/CT-based response evaluation to combination treatment 
was performed according to the European Organization for 
Research and Treatment of Cancer (EORTC) 1999 criteria for 
PET as well as the recently proposed PET Response Evaluation 
Criteria for IMmunoTherapy (PERCIMT). Results: According to 
their best clinical response, the patients were classified in two 
groups: those showing clinical benefit (CB) including stable dis-
ease, partial response and complete response (8 patients), and 
those showing no clinical benefit (no-CB) including progressive 
disease (8 patients). Similar to the best clinical response-based 
classification, the patients were dichotomized in two groups 
based on the PET/CT findings: those showing metabolic benefit 
(MB), including patients with stable metabolic disease (SMD), 
partial metabolic response (PMR) and complete metabolic re-
sponse (CMR), and those demonstrating no metabolic benefit 
(no-MB), including patients with progressive metabolic disease 
(PMD). In total, 13/16 patients (81.3%) were correctly classified 
by EORTC, while 15/16 patients (93.8%) were correctly classi-
fied by PERCIMT. Eight patients had PET/CT findings of newly 
emerging, immune-related adverse events (irAEs) as response 
to combined treatment, with colitis and arthritis being the most 
frequent ones. Interestingly, seven of these patients showed CB. 
Conclusion: 18F-FDG PET/CT is a valuable tool for stratification 
of patients receiving combination treatment of vemurafenib/
ipilimumab into responders and non-responders. Interestingly, 
the appearance of irAEs might correlate with benefit to immu-
notherapy and lead clinical decision to discontinue targeted 
treatment.
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EP-0553
Role of SPET/CT in radio-guided research of Cutaneous 
Melanoma patients with unexpected sentinel nodes
A. Niccoli Asabella, V. Lavelli, G. Bianco, A. Ungaro, A. Gaudiano, 
N. Addante, G. Rubini; Nuclear Medicine Unit, Interdisciplinary 
Department of Medicine, University of Bari, Bari, ITALY.

Aim: one of the main prognostic factor in Cutaneous Melanoma 
(CM) is the lymph nodal metastasis. Lymphoscintigraphy is the 
most important investigation allowing the study of lymphatic 
drainage pathways, not always predictable. It detects the senti-
nel node, intended as the first lymph node (LN), located in a ba-
sin receiving lymphatic fluid from a specific cutaneous region. 
These basins can be in “classic” or in “unexpected” regions. Some 
authors proposed the nomenclature of “interval” LN, intended 
as LNs identified between the cutaneous region and the “clas-
sic” basin, and they have demonstrated that the “interval” LNs 
have the same chance of being the site of metastatic invasion 
as in classic basins. The aim of this study is to evaluate the role of 
SPET/CT in identifying “unexpected” locations of sentinel nodes. 
Materials: 128 patients (59 F and 69 M) underwent lymphoscin-
tigraphy from April 2017 to April 2018. 99mTc- human serum 
albumin (Nanocoll, GE Healthcare, USA) was injected intra-der-
mal at the dose of 18-37 MBq in 0.2-0.4 ml. According to surgical 
time, one or two days protocol and site of injection, a dynam-
ic acquisition followed by planar and SPET/CT was performed 
in all patients using Discovery NM/CT 670 Pro (GE Healthcare, 
USA). All patients has a confirmed histologic diagnosis of CM 
performed on the previous excision of suspected skin lesion. 
Results: A total of 128 lymphoscintigraphy were performed. 
The sites of the lesions were as follow: back in 39 pts (30%), 
chest in 12 pts (9%), abdomen in 9 pts (7%), head and neck in 11 
pts (9%), upper limbs in 19 pts (15%) and lower limbs in 38 pts 
(30%). Unexpected lymphatic drainage was detected in and 11 
pts (9%) with final evidence of interval LNs. SPET/CT detected 
the exact location of all interval LNs. 13 lymph node biopsies 
performed in the 11 pts with interval LNs, resulted positive for 
metastatic nodal invasion in 3 of them. Conclusions: SPET/CT 
is an important tool for anatomically accurate detection of Sen-
tinel Nodes in “unexpected” regions. SPET/CT images are better 
the planar ones, thank to the anatomic information, that can af-
fect positively the LN’s research and excision, improving at the 
same time operators’ confidence.

EP-0554
Time to Procedure, Nuclear Imaging and 
Clinicopathological Characteristics as Predictive Factors 
for Sentinel Lymph Node Metastasis in Cutaneous 
Melanoma
L. Jaukovic, M. Rajovic, L. Kandolf- Sekulovic, M. Radulovic, M. 
Jovic; Military Medical Academy, Belgrade, SERBIA.

Objective: Sentinel lymph node (SLN) biopsy is widely accept-
ed staging procedure for cutaneous melanoma patients who 
are at risk of clinically occult nodal metastases. Numerous pre-
dictive factors for regional lymph node metastases have been 
identified, however, few have been found to be reproducibly 

significant. Time to procedure was also found to be predictive 
of SLN positivity but this was not confirmed in other studies. In 
our study, predictive factors for metastatic involvement of SLN 
were analyzed. An impact of time interval to procedure on the 
rate of SLN positivity was also explored. Methods: Data anal-
ysis was done in 407 cutaneous melanoma patients who un-
derwent lymphoscintigraphy and SLN biopsy at our Institution 
from 2010 to 2017. To delineate the relation of each variable 
(demographical, time to procedure, clinical and pathological 
variables as well as the presence of in-transit nodes, number of 
draining basins and SLN localization on scintigraphy) with posi-
tive SLN status, we used univariate logistic regression with odds 
ratios representing effect size. Results: Metastatic involvement 
SLN was found in 78/396 (19.6%) patients. Detection rate was 
97.3%. Time to procedure was not associated with higher SLN 
positivity rate (p>0.05). In univariate analysis, Breslow thickness 
(p<0.001), nodular histology (p<0.001), primary ulceration le-
sion (p=0.003), and lymphovascular invasion (p=0.017) were 
strongly correlated with SLN positivity as well as the gender 
(p=0.04). In multivariate analysis Breslow thickness was found 
to be only significant independent predictors of SLN status 
(p<0.01). The remaining variables, including SLN nuclear imag-
ing characteristics were not significantly associated with SLN 
status (p>0.05). Conclusion: Time to procedure was not found 
to be associated with higher SLNB positivity rates. Breslow 
thickness was consistently found to be significant independent 
predictor of SLN status.

EP-0555
Evaluation of early response to immune checkpoint 
inhibitors by 18F-FDG PET/CT in nine patients.
M. Razzouk-Cadet1, A. Picard2, O. Humbert3, C. Grangeon-
Chapon1, P. Viau4, G. Nivaggioni5, F. Maurel1, J. Lacour2, H. 
Montaudié6; 1University hospital of Nice - Archet, 06200 Nice, 
FRANCE, 2University hospital of Nice - Dermatology Archet, 
06200 Nice, FRANCE, 3Centre Antoine Lacassagne, Nice, FRANCE, 
4University Hospital of Nice-Archet, 06200 Nice, FRANCE, 5University 
hospital of Nice- Archet, 06200 Nice, FRANCE, 6University hospital of 
Nice - Dermatology Archet, 06200 Nice, FRANCE.

Purpose: Pembrolizumab (Opdivo) and nivolumab (Keytruda) 
are highly selective monoclonal antibodies against the pro-
grammed cell death receptor 1 (PD-1), recently approved for 
the treatment of patients with advanced or metastatic mela-
noma. 18F-FDG PET/CT has demonstrated very satisfying results 
in detecting melanoma metastases in general. The aim of the 
study was to evaluate the early response to anti-PD1 by using 
18F-FDG PET/CT. Materials and Methods: In 9 patients (ptts ) 
suffering from unresectable metastatic melanoma, scheduled 
for anti-PD1 treatment, PET/CT scanning was performed before 
the start of treatment (baseline PET), after 1 to 4 cycles of treat-
ment to evaluate early response. 5 ptts treated by pembrolizum-
ab and 3 ptts by nivolumab. 3 early PET were realized after 1 
cycle, 3 early PET after 2 cycles, one early PET after the 1st cycle 
and 2 PET immediately after the 4th cycle. The follow-up was re-
alized by PET/CT, other imaging modality and clinical follow-up 
during 2 years. The evaluation of patient response to treatment 
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was based on the European Organization for Research and 
Treatment of Cancer EORTC 1999 criteria. Results: 4 patients 
had shown early partial metabolic response on early PET: 2 of 
them had complete remission on follow-up, 1 progressed then 
showed partial metabolic response, and 1 progressed and died. 
3 patients showed progressive metabolic disease on early PET/
CT which was confirmed later and the 3 patients died. 1 patient 
showed stable metabolic response then progressed and died. 1 
patient had shown progression after 2 cycles then a complete 
metabolic response at 6 months on PET and during more than 
two years after beginning of the treatment (PET/CT was realized 
every 3 months). The early FDG PET/CT pattern was very sus-
picious of a pseudoprogression (wrongly classified by EORTC). 
Conclusion: Early 18F-FDG PET/CT can help as a biomarker to 
evaluate the final treatment outcome in melanoma metastatic 
patients. In particular, the appearance of new lesions was pre-
dictive of progressive disease. The response evaluation of early 
18F-FDG PET/CT after anti-PD1 treatment should be investigated 
further in larger prospective series.

EP-0556
99mTc-Tilmanocept. First experiences and practical 
approach in melanoma sentinel node biopsy in a two-day 
protocol
S. Vidal-Sicart1, A. Perissinotti1, J. Pérez2, R. Pigem2, R. Rull3, C. 
Salvat1, I. Sanchez1, P. Paredes1, F. Campos1; 1Hospital Clínic 
Barcelona. Nuclear Medicine, Barcelona, SPAIN, 2Hospital Clínic 
Barcelona. Dermatology, Barcelona, SPAIN, 3Hospital Clínic 
Barcelona. Surgery, Barcelona, SPAIN.

Aim: Although approved for clinical use by FDA and EMA in 2013 
and 2014, respectively, 99mTc-Tilmanocept has been introduced 
in European countries since mid-2017. The aim of this study is 
to describe our preliminary results with this “next generation” 
radiotracer in melanoma patients scheduled for sentinel node 
(SN) biopsy. Materials & Methods: We prospectively analysed 
11 patients who underwent SN biopsy using 99mTc-Tilmanocept 
as radiotracer. Median age was 55 (range: 34-72). Mean Breslow 
thickness was 1.6 mm (range 0.8-3.7). Nine patients presented 
at least 1 mitosis/mm2 (range 0-16). Four melanomas were lo-
cated in thorax, 5 in lower limbs and the remaining 2 in head 
(scalp and right ear, respectively). All of them were injected with 
50 microgr 99mTc-Tilmanocept with a median dose of 90 MBq 
(range 46-140 MBq) in a volume of 0.4 ml. After tracer injection, 
all patients underwent lymphatic mapping within 4h. Operat-
ing room procedure started after 21-25 hours of tracer injection 
(two-day protocol). A conventional hand-held gamma probe 
and a portable gamma camera were used to locate the SNs. Re-
sults: SN visualization was possible in all 11 patients. Dynamic 
study showed lymphatic channels in 7 out 11 patients (63%). 
Early planar images (15-30 min after injection) visualized lym-
phatic ducts in 10 of 11 patients (91%) and at least 1 SN in all 
cases. Pre-operative images demonstrated 29 hot spots (2.6 per 
patient). During surgery, 22 SNs were retrieved, 5 were consid-
ered as second-echelon nodes and 2 were located in pelvic area 
and were not pursued. In our two-day protocol, when injected 
dose was below 90 MBq (3 patients), SNs showed low radioactiv-

ity during surgery, and therefore, time to intraoperatively locate 
them was higher. However, when dose was increased between 
90-111 MBq, no detection problems were reported by surgeons 
and surgical time was shortened. There were no adverse events. 
The 2 cases in the head and neck area were positively rated by 
surgeons because the easiness to depict the nodes in this com-
plex area. Although the surgery time was longer than in other 
areas, every SN was well depicted even when located near the 
injection site. Conclusions: 99mTc-tilmanocept successfully iden-
tified SNs in less than 30 minutes in our melanoma cases. How-
ever, its results can be hampered if a dose below 90 MBq is used 
in a two-day protocol. In our experience, although all cases were 
located, a slight dose increment allows a more comfortable pro-
cedure in operating room.

EP-0557
Which Melanoma 18F-FDG-PET Studies Should Include 
Lower Limbs?
A. Sanfiel Delgado1, J. Mucientes Rasilla2, B. Rodriguez 
Alfonso2, S. Seijas Marcos2, L. Canales Rodriguez2, V. Spinelli2, M. 
Mitjavila Casanovas2; 1Hospital Universitario Puertade Hierro, 
Majadahonda, SPAIN, 2Hospital Universitario Puerta de Hierro, 
Majadahonda, SPAIN.

Introduction: To evaluate the utility of including lower limbs in 
the 18F-FDG-PET studies for the staging and follow-up of mel-
anomas. Subjects and Methods: A retrospective and descrip-
tive study was carried out, reviewing all 18F-FDG-PET studies of 
melanomas, both for staging and / or follow-up, performed in 
our center from November 2011 to December 2017. All of them 
included lower limbs. We assessed the presence of findings in 
lower limbs in relation with the primary tumor location, and if 
these findings produced modifications in the patient’s manage-
ment. Results: We reviewed 271 studies corresponding to 148 
patients (77 men and 68 women), with an average age of 58.6 
years, with diagnosis of melanoma (57 of 271 were located in 
the lower limbs). Of the 271 studies conducted, findings were 
found in the lower limbs in 33 of them (12.1%), changing the 
management of the patient due to recurrence or local dissemi-
nation in 7 studies (2.6%), corresponding to 4 patients. Of these 
7 studies, 6 corresponded to a melanoma of the lower limbs, 
and 1 of them to a patient with metastatic inguinal adenopa-
thies of unknown origin that turned out to be melanoma in the 
lower limbs. Conclusion: The results obtained in our center in-
dicate that perfoming the full body on melanoma 18F-FDG-PET 
studies including lower limbs, provides relevant findings in pa-
tient management when the melanoma is located in the lower 
limbs. Because of that, our center only includes lower limbs in 
patients with melanomas located in this site.

EP-0558
How Previous Risk Factors in Malignant Melanoma Relate 
to the Result of Sentinel Lymph Node Biopsy
M. Calderón Calvente, L. Nieto Morcillo, S. Álvarez Ruiz, P. Navarro 
Beltrán, M. Sangrós Sahún, M. Falgás Lacueva, L. De la Cueva 
Barrao, D. Abós Olivares; Hospital Universitario Miguel Servet, 
Zaragoza, SPAIN.
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Aim: To check that sentinel lymph node biopsy (SLNB) in mel-
anoma is done according to the American Joint Committee on 
Cancer’s recommendations and to assess the previous malig-
nancy features of melanoma to relate them with the outcome 
of the SLNB. Subjects & Methods: We studied 65 consecutive 
patients, who underwent SLNB after exeresis and diagnosis 
of malignant melanoma in any location, all of them surveilled 
by the Tumors Committee from our hospital. They underwent 
SLNB between July 2015 and December 2017. We studied the 
mitotic index (<=1 vs>1), ulceration (yes vs no) and Breslow 
thickness (thin<=1mm vs intermediate/thick>1mm) as dichot-
omous qualitative variables for their assessment as risk factors 
for lymph node metastasis in SLNB. Results: Of the 65 patients, 
30 were men, 35 were women and they had an average age of 
63. Only 7 out of the 65 (10’7%) patients studied didn’t meet 
the requirements of thickness, mitotic index, ulceration and/or 
Clark proposed in the text of reference. Prevalence of metastasis 
in sentinel lymph node was 18’46% (12/65). All 12 patients with 
positive SLNB had intermediate or thick Breslow, 7 out of 11 had 
mitotic index over 1 and 5 out of 12 were ulcered. After analys-
ing the features of the melanomas as risk factors we obtained: 
in thin melanoma, no patient had a positive sentinel node (risk 
0% IC95%:0-17, 0/18 affected) while 25’53% (IC95%: 15’2-39’5) of 
intermediate/thick melanoma were affected (12/47), with statis-
tically significant difference (p<0’3). When analysing ulceration, 
we observed the risk of a positive outcome of the biopsy was 
27’7% (IC95%: 12’5-50’8) (5/18) when the melanoma was ul-
cered and 14’9% (IC95%:7’4-27’7) (7/47) when it wasn’t, without 
reaching statistical significance (p=0’4). Melanomas with mitot-
ic index <=1 showed 16% (IC95%:6’4-34’6) (4/25) of affected 
nodes, while those with mitotic index >1 had 15% (IC95%:9’5-
34’2) (7/37). Conclusions: 1. The request for SLNB mostly com-
plies with the requierements proposed by the American Joint 
Committee on Cancer (58/65). 2. Thin melanoma predicted a 
SLNB negative result (0% risk) in our population, although this 
might not be applicable to other populations. 3. Ulceration in-
creases the chances of a positive SLNB, but not as strongly as 
thickness, we did not get statistically significant results. 4. Mi-
totic index isn’t suitable for the prediction of the result of the 
biopsy, which is consistent with its removal as a staging criterion 
for T1 tumors.

EP-0559
FDG-PET/CT in the Evaluation of High-Risk Squamous Cell 
Carcinoma of the Skin
A. Sabaté-Llobera1, P. C. Notta1, E. Llinares1, J. Marcoval2, J. R. 
Ferreres2, J. O. Bermejo3, L. Rodríguez-Bel1, R. M. Penín4, L. Jiménez-
Colomo5, M. Cortés-Romera1, C. Gámez-Cenzano1; 1PET Unit, 
Department of Nuclear Medicine-IDI, Hospital Universitari de 
Bellvitge - IDIBELL, L’Hospitalet de Llobregat, SPAIN, 2Department 
of Dermatology, Hospital Universitari de Bellvitge - IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 3Department of Plastic Surgery, 
Hospital Universitari de Bellvitge - IDIBELL, L’Hospitalet de 
Llobregat, SPAIN, 4Department of Pathology, Hospital Universitari 
de Bellvitge - IDIBELL, L’Hospitalet de Llobregat, SPAIN, 5Department 
of Medical Oncology-ICO, Hospital Duran i Reynals - IDIBELL, 
L’Hospitalet de Llobregat, SPAIN.

Aim: Cutaneous squamous cell carcinoma (cSCC) is a common 
malignancy, especially in elder individuals with a history of sun 
exposure. Though usually indolent, certain high-risk factors 
(HRF) can determine a locally aggressive behavior, and even dis-
tant dissemination. This work aims to evaluate the role of FDG-
PET/CT in assessing disease extension in patients with high-risk 
cSCC, and to correlate patients’ outcome with metabolic activity 
of the lesions. Material & Methods: Retrospective evaluation of 
FDG-PET/CT studies performed in 29 patients (26 men, median 
age 79 years) with high-risk cSCC; 12 (41%) were referred for ini-
tial staging (IS) and 17 for recurring disease (RD). HRF analyzed 
were: size and location of the primary tumor, degree of differ-
entiation (G), presence of perineural and vascular involvement, 
and immune status. We evaluated the ability of FDG-PET/CT to 
detect the primary lesion (if present), lymph node involvement 
(N) and distant metastasis (M), comparing image findings with 
histology or follow-up, and assessed the relationship between 
SUVmax and outcome. Results: Size of cutaneous lesions was 
0.9-19 cm (median 3.5 cm). In 13/29 patients (45%) the primary 
lesion was in a high-risk area (H), 8 of whom were referred for 
IS. Among those referred for RD, 13 had a cutaneous relapse (7 
in an H area). Four lesions were G1, 19 G2, 1 G2 with areas of 
G3, and 5 G3. Seven patients (24%) had perineural invasion, 1 
(3%) had vascular involvement, and 7 perineural and vascular 
invasion; in one patient it could not be assessed. Immunologi-
cally, three patients had a concurrent chronic lymphocytic leu-
kemia, one had a renal transplantation, and one an idiopathic 
thrombocytopenic purpura. FDG-PET/CT detected all present 
cutaneous lesions (17). Overall, 17/29 patients (59%) had N (6 
at IS), and 5/29 (17%) M (2 at IS). Two patients did not have le-
sions at FDG-PET/CT. Sensitivity and accuracy of FDG-PET/CT 
was, respectively, 100% and 96.2%. During evolution, 5/12 IS 
patients (42%) relapsed (3-12 months), all with the primary in a 
H area. At follow-up (median 25 months), 8 patients are free-of-
disease and 21 died (72%, 16 due to disease complications). In a 
per-patient basis, median SUVmax of the most hypermetabolic 
lesions in deceased patients was 13.8, and 7.5 in patients who 
are still alive. Conclusion: FDG-PET/CT is a sensitive technique 
to detect lesions in cSCC, identifying unsuspected sites of dis-
ease. Deceased individuals tend to have highly hypermetabolic 
lesions, though more patients are needed to establish a prog-
nostic significance.

EP-0560
Sentinel lymph node detection in malignant melanoma - 
planar vs SPECT/CT technique
S. Stojanoski1,2, N. Manevska1,2, T. Makazlieva1,2; 1Medical Faculty, 
SKOPJE, MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF, 
2Institute of Pathophisiology and Nuclear medicine, Skopje, 
MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF.

Introduction: Sentinel lymph node (SLN) biopsy is a part of 
standard procedure in the evaluation of the status of the lymph 
nodes in early stage (N0, M0) malignant melanoma. Two tech-
niques: planar (two dimensional) and SPECT/CT (three dimen-
sional) are widely used for SLN detection. Aim: To compare the 
diagnostic value of planar vs SPECT/CT technique for SLN de-
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tection. Material and Methods: 40 patients (13 females - 32,5% 
and 27 males - 67,5%), 50±19 years, staged T1b/T2 (1-4mm 
Breslow tumor size), N0, M0 were included. All patients were 
imaged with both planar and SPECT/CT study. Results: The de-
tection rate was 100% with both modalities, but the planar tech-
nique detected 51 SLNs, and the SPECT/CT detected 68 SLNs. 
SPECT/CT detected additional drainage pathways in 11 (27,5%) 
patients. In 3 (7,5%) patients, positive SLNs were detected only 
with SPECT/CT technique. SPECT/CT presented better spatial 
resolution, better detection rate with deeper positioned SLNs 
and SLNs with lower radioactivity counts, attenuation correction 
and anatomic information (CT included). Conclusion: SPECT/
CT technique presented statistically significant advantage over 
the planar technique in SLN detection in malignant melanoma.

EP-0561
A Meta-analysis To Evaluate The Diagnosis Value Of PET/CT 
Or PET And CT For Diagnosis Of Melanoma
H. Zhou, L. Li; West China Hospital, Chengdu, CHINA.

Aims: The study aims to perform a meta-analysis to compare the 
diagnostic performance of PET/CT or PET and CT in diagnosis of 
melanoma. Methods: Articles of PET/CT or PET and CT on mel-
anoma published in English from January 1990 to September 
2018 was searched in the PubMed, EMBASE, Cochrane Library, 
Web of Science, and EBSCO databases to identify eligible stud-
ies on PET/CT or PET and CT of melanoma. QUADAS was used 
to evaluate the methodological quality of the included studies. 
Pooled sensitivity, specificity, and diagnostic odds ratios (DOR) 
were calculated both on a per-patient basis and on a per-lesion 
basis. Summary receiver operating characteristic (SROC) curves 
were also drawn to obtain the area under curve (AUC) and Q* 
value. Results: Fifteen articles consisting of 30 studies were in-
cluded in the analysis. On a per-patient basis, the pooled sensi-
tivity of PET/CT (66%) was significantly higher than that of CT 
(58%), and the pooled specificity of PET/CT (92%) was markedly 
higher than that for CT (85%). Conclusions: This meta-analysis 
indicated that FDG PET/CT was better than CT on a per-patient 
basis for diagnosis of melanoma. Key Words: Melanoma, Posi-
tron emission tomography with computed tomography, Com-
puted tomography, Meta-analysis
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EP-0562
Role of FDG-PET/CT in the detection of recurrence or 
residual disease in testicular neoplasms
J. J. Robles-Barba1, A. Sabaté-Llobera1, P. Notta1, J. Mestres-Martí1, 
E. Llinares-Tello1, M. Cortés-Romera1, J. L. Vercher-Conejero1, F. 
Vigués-Julià2, F. J. García del Muro3, C. Gámez-Cenzano1; 1Servicio 
de Medicina Nuclear-PET (IDI), Hospital Ubiversitario de Bellvitge 
- IDIBELL, L’Hospitalet de Llobregat, SPAIN, 2Servicio de Urología, 

Hospital Ubiversitario de Bellvitge - IDIBELL, L’Hospitalet de 
Llobregat, SPAIN, 3Servicio de Oncología Médica (ICO), Hospital 
Ubiversitario de Bellvitge - IDIBELL, L’Hospitalet de Llobregat, SPAIN.

Aim: To assess the utility of FDG-PET/CT (PET) in the detection 
of recurrence or presence of residual disease in testicular neo-
plasms. Material and Method: Retrospective analysis of PET 
studies performed in 34 patients (17 seminoma and 17 NSGCT, 
median age 36 y.o.), with radiological / serological suspicion of 
recurrence or persistence of disease after treatment. We stud-
ied the location and metabolic activity of the lesiones (PET+/
PET-), its correlation with the serum levels of alpha-fetoprotein 
(AFP) and beta-HCG (B-HCG) and the subsequent follow-up of 
the patients. Results: Twenty-one patients (61%) were PET+, 
one of them false positive due to reactive lymph nodes. The tu-
mor detection rate was slightly higher in patients with altered 
tumor markers (TM) (7/11, 63%) compared to those with nor-
mal TM (NTM) (13/23, 56%) and higher in patients with NSGCT 
(12/17, 70%) than in seminoma (9/17, 52%). In 17 patients the 
recurrence was lymphatic, in 1 visceral and in 3 both lympathic 
and visceral. The median SUVmax of the lesions detected was 
SUVmax: 6.7 en NTM versus SUVmax: 4.5 in TM, and higher in 
patients with seminoma (SUVmax: 8) than in those with NSGCT 
(4.2). At the follow up, 27/34 patients (79%) were free of disease; 
76% (16/21) of the PET+ and 92% (12/13) of the PET-. Only two of 
the PET- patients have subsequently presented recurrence (fol-
low-up 9 to 51 months). The figures are similar in the groups of 
MT (81%, 9/11), NTM (82%, 19/23), seminoma (88%, 15/17) and 
NSGCT (76%, 13/17). Only one patient was exitus; a PET+ patient 
with NTM. Conclusion: In our preliminar study, FDG-PET/CT was 
useful for detection of recurrence or residual disease in testicular 
neoplasms, although there was no clear correlation between its 
performance and the alteration of tumor markers. Disease-free 
survival was high, especially in PET- patients.

EP-0563
Diagnostic Value of 18F-FDG PET-CT in diagnosis 
of recurrent testicular tumors (seminoma and non 
seminoma)
C. Sandoval Moreno, P. Garcia Alonso, C. Mena Melgar, M. de 
la Rubia Marcos, A. Herrero Muñoz, L. Castillejos Rodriguez, 
C. Paniagua Correa, A. Ortega Valle, M. Balsa Breton; Hospital 
Universitario de Getafe, Madrid, SPAIN.

Aim: To assess 18F-FDG PET-CT contribution in the evaluation 
of suspicion on tumoral recurrence of testicular tumors. Ma-
terials and Methods: We retrospectively evaluate 24 patients, 
from 23 to 59 years old (mean age at diagnosis 35 years) in-
vestigated for suspected testicular cancer recurrence. Inclusion 
criteria were elevation of tumor markers (alpha-fetoprotein and 
human chorionic gonadotropin) and/or suspicious CT findings. 
18F-FDG PET - CT was performed using a standard protocol. 
All the patients were followed a minimum of 2 years. Final di-
agnoses were based on clinical evolution at follow up and/or 
histological data at follow-up. Results: At diagnosis, 12 of 24 
patients were anatomopathologically classified as seminoma 
and 12 as non-seminomatous tumors.In seminoma group, 4 
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PET-CT studies demonstrated pathological FDG uptake: 3 stud-
ies were considered TP and 1 was a FP (it was considered in-
flammation). PET-CT showed no pathological FDG uptake in 8 
cases; all of them were considered TN (no evidence of disease 
during the follow-up or negative histological examination). We 
got a positive predictive value of 75% and a negative predictive 
value of 100%. In non-seminomatous group, we obtained sim-
ilar results. PET-CT showed pathological FDG uptake in 4 cases 
(3 were considered TP and 1 FP due to an infectious disease 
with positive microbiological culture). As in the previous group, 
8 PET-CT studies did not proved presence of disease (TN). We 
got a positive predictive value of 75% and a negative predictive 
value of 100%. In 79% cases PET-CT was considered clinically 
helpful and contributory to therapeutic attitude: in 6/24 posi-
tive PET-CT induced to start chemotherapy and in 13/24 nega-
tive PET-CT allowed to maintain an expectant attitude avoiding 
aggressive measures. Conclusion: PET-CT is a noninvasive di-
agnostic tool useful for the diagnosis of patients with suspect-
ed testicular tumors recurrence. In our serie, we did not find 
differences between both seminoma and non-seminomatous 
PET-CT results.

EP-0564
Prognostic Value of Functional Volumes Determination 
using SPECT Data for Estimation of Kidney Tumors
V. Vidioukov, O. Bessolova, N. Gerasimova, T. Balyuk; Russian 
Medical Academy of Postgraduate Education, Moscow, RUSSIAN 
FEDERATION.

Introduction: During the processing of SPECT data the volume 
of functional tissue of organ can be received by calculation of 
total sum functional voxels after correct cutting background. 
The value of this volume can be compared with “geometrical” 
volume which includes all voxels inside organ outline, with the 
value of normal volume based on a patients anthropometrics. 
Aim: To evaluate usefulness of functional volume for differen-
tial diagnosis of kidney tumors. Methods: For kidney investiga-
tions we used 99m-Tc-DMSA 370 MBq intravenously. Our results 
are based on the examination of data on 97 patients (includes 
65 renal cell carcinomas and 32 renal cysts). Data analysis was 
performed for all clinical groups considering histological study 
which included size of the tumors and data about infiltration 
growth of the renal carcinoma. The following indicators were 
used: ratio of functional volumes and specific activity of affected 
and contralateral kidneys. Results: In cases of tumors with infil-
trating growth there was a decrease in the ratio of the volumes 
of the affected and contralateral kidneys to the value 0.71±0.08 
and a decrease in the ratio of the respective specific activities to 
0.71±0.07. In cases of tumors without infiltrating growth, these 
values were 0.88±0.05 and 0.99±0.06, respectively. The decrease 
in these parameters was due to the inhibition of the functioning 
of the elements surrounding the tumor. The developed scheme 
makes it possible to classify different kidney images into classes 
characteristic of tumors with the presence and absence of infil-
trating growth with an accuracy of 90%. In addition, if there is a 
tumor in one kidney with infiltrating growth, the contralateral 
kidney has an increased volume compared to the volume of the 

kidney of this patient according to anthropometry. Conclusion: 
The value of the functional volume according to SPECT, allows 
to get important information about the state of functioning pa-
renchyma of the kidney in tumors. The data used in the selec-
tion of indications for conserving surgery.

EP-0565
Comparison of 18F-FDG PET-CT scan with CT scan in 
detection of metastasis, recurrence and assessment of 
response to cytostatic therapy in patients with renal cell 
carcinoma
M. R. Pereira, N. Singh, S. Rachh; P. D Hinduja National Hospital & 
MRC, Mumbai, INDIA.

Introduction: Renal cell carcinoma (RCC) is highly angioinva-
sive with widespread haematogenous and lymphatic metas-
tases (lung, liver, lymph nodes, bone, brain). RCC localized in 
kidney are treated with surgery and have favourable prognosis, 
but 20-40% later develop metastases and 5-year survival de-
creases to <10%. Furthermore, 25-30% patients already have 
metastatic disease at time of diagnosis. Early detection of local 
recurrence/metastatic disease is the primary goal of postopera-
tive surveillance for RCC. Materials & Methods: A retrospective 
and prospective study of diagnostic efficacy (Oct 2013 - April 
2017) included 76 patients with suspected metastatic RCC or 
post surgery histopathology RCC. 18F-FDG PET CT findings were 
compared with those of CT scan for characterization of loco-re-
gional and distant metastatic lesions. Findings were correlated 
with gold standard histopathology or/and follow-up studies, if 
and when available. The sensitivity, specificity and accuracy of 
CT scan and PET-CT findings were calculated ( p ≤ 0.05). Re-
sults: 76 patients of RCC (60 male) were included in the study. 
Of total 176 lesions, CT scan detected 157 lesions with metas-
tasis/recurrence (154 - true positive and 3 false positive). The 22 
lesions not detected on CT scan were positive on PET-CT scan 
and confirmed on histopathology or/and follow up imaging. 
Therefore, CT scan had sensitivity, specificity, PPV, NPV and ac-
curacy of 70%, 81.2%, 93.3%, 41.9%, and 72.37%, respectively. All 
176 lesions were detected by 18F-FDG PET/CT scan for recurrent 
disease (no false positive/false negative lesions). Thus, FDG PET/
CT had sensitivity, specificity, PPV, NPV and accuracy of 100%, 
100%, 100%, 100%, and 100%, respectively. Sensitivity, specifici-
ty and accuracy of the FDG PET/CT were statistically significantly 
superior to those of conventional CT scan ( p < 0.05). 18 of 76 
patients were followed up (available baseline and follow up PET-
CT scans) on cytostatic therapy for metastatic RCC with both 
PET-CT scan (PERCIST criteria) and CT scan (RECIST criteria) at 
baseline and after 6 months to evaluate therapeutic response. 
There was discordance found in 3 of 18 patients in evaluating 
therapeutic response on both modalities favouring PET-CT scan 
(PERCIST criteria) over CT scan. Conclusion:18F-FDG PET/CT im-
aging appears more accurate than conventional CT scan in pa-
tients with RCC for detection of metastasis and recurrence. For 
cytostatic therapy response assessment, PET-CT scan proved a 
better modality over CT scan as seen by discordance observed 
in almost 16% patients which further corraborated on follow up 
imaging.



S523 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

EP-0566
The contribution of 18F-FDG-PET/CT in restaging 
testicular cancer patients
F. Vlachou, R. Eftymiadou, T. Pipikos, K. Dalianis, M. Vogiatzis, V. 
Fillipi, D. Kechagias, S. Merisoglou, J. Andreou; Nuclear Medicine & 
PET/CT department, Hygeia SA, Marousi, GREECE.

Purpose: Although testicular cancer is a common cancer, affect-
ing as well younger male, its prognosis remains excellent with 5 
year survival rate over 90%. CT is the image of choice for stag-
ing and restaging the disease. However, CT has the limitation of 
anatomical imaging and the criterion of size when evaluating 
residual enlarged lymph nodes. On the other hand, chemother-
apy is not innocent of complications and attention should be 
paid when administered especially in young patients. The aim 
of this study is to examine the role of PET/CT in evaluating treat-
ment response in testicular cancer patients. Method-Material: 
83 patients 17- 56 y.o suffering from testicular carcinoma un-
derwent 86 PET/CT examinations for restaging their disease af-
ter treatment and evaluation of therapy response. 60 min after 
the IV administration of 18F-FDG, PET/CT was performed at a 
Siemens Biograph LSO device. PET images were reconstructed 
at three levels, corrected for attenuation and fused with CT. All 
patients had previously been restaged by conventional imaging 
(CT). Comparison of the two imaging modalities took place. Pa-
tients were followed up for 1year. Results: PET/CT was positive 
in 27/86 cases and negative in 57/86. In 23/27 cases both PET 
and CT were positive; however PET revealed more metastatic 
lesions in 4 cases, concerning lymph node invasion. In 4/27 cas-
es CT was negative while PET showed residual disease, 1 osse-
ous and 3 lymph node metastasis. 27/57 cases both PET and CT 
were negative and in 30 cases CT was either positive or equiv-
ocal (small pulmonary lesions, lymph nodes slightly enlarged) 
while PET was negative for hypermetabolic lesions. In 2/86 cases 
both PET and CT showed equivocal findings. Conclusion: PET/
CT is a whole body imaging modality, can be hepful in estimat-
ing treatment response and evaluating residual lesions on CT, 
since functional alterations precede the anatomical ones. How-
ever, attention should be paid at small pulmonary nodules that 
do not present hypermetabolic activity.
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EP-0567
Strategies for Prevention of Potential Salivary Gland 
Toxicity after PSMA Radioligand Therapy: a Case Series of 
Locally Injected Pharmaceuticals
T. Langbein1, H. R. Kulkarni1, A. Singh1, G. F. Volk2, R. P. Baum1; 
1Theranostics Center for Molecular Radiotherapy and Molecular 
Imaging, Zentralklinik Bad Berka, Bad Berka, GERMANY, 
2Department of Otorhinolaryngology, Jena University Hospital, 
Jena, GERMANY.

Purpose/Introduction PSMA-targeted radioligand therapy 
(RLT) using Lu-177 labelled PSMA small molecules (Lu-177 
PSMA) in patients with metastatic castration-resistant prostate 
cancer (mCRPC) generally does not result in a clinically relevant 
impairment of the salivary gland (SG) function. However, RLT 
applying alpha emitters like Ac-225 labelled with PSMA ligands 
(Ac-225 PSMA) may cause severe xerostomia, which might 
even become a dose-limiting toxicity. Based on a detailed 
search of literature and interdisciplinary collaboration, different 
approaches using locally injected substances in the SG were in-
vestigated and their protective potential as well as undesirable 
side effects were studied. Subjects & Methods: Overall, in 10 
patients with mCRPC, all progressing under Lu-177 PSMA-RLT 
and considered for Ac-225 PSMA-RLT, 3 substance classes were 
used for multifocal, ultrasound-guided injections into the SG 
parenchyma after detailed informed consent. One patient 
underwent Ga-68 PSMA PET/CT and dynamic salivary gland 
scintigraphy (SGS) before and 45 days after injecting 80 units 
of botulinum toxin A into his right parotid gland. In 3 patients, 
0.4-0.6 mg of the short-acting, antimuscarinic Glycopyrronium 
bromide was injected unilaterally in the parotid and subman-
dibular gland, followed by Ga-68 PSMA PET/CT imaging 45 min 
- 5 hours post injections. Local anaesthetics, either in combi-
nation with vasoconstrictor (Prilocaine plus epinephrine) or 
without (Mepivacaine only) were injected and the effect on the 
SGS in 1 patient and the potential uptake reduction in the SG in 
post-therapeutic scintigraphies after Lu-177-PSMA in 2 patients 
and in Ga-68 PSMA PET/CT 30 min post-injection in 1 patient 
were analysed. Results: The patient injected with botulinum 
toxin A demonstrated a SUV-decline in the ipsilateral parotid 
gland by up to 64% when compared with the baseline PET/CT 
and by 60% compared with the non-injected parotid gland. No 
adverse events were noted in follow-up of currently 6 months. 
In the Ga-68 PSMA PET/CT studies after Glycopyrronium bro-
mide injections, however, none of the treated SG exhibited any 
significant decline in tracer uptake. Injection of Prilocaine/epi-
nephrine or Mepivacaine did not reveal any significant differ-
ence in tracer uptake in the Ga-68 PSMA PET/CT, the dynamic 
SGS or on post-therapeutic Lu-177-PSMA scintigraphy. Discus-
sion/Conclusion: Among the pharmaceuticals reported in this 
case series for local injection in salivary glands in an attempt to 
reduce the potential sialotoxicity from Ac-225 PSMA-RLT, so far 
only botulinum toxin A demonstrated a partial, but very distinct 
decrease of tracer uptake. Blocking the specific radioligand 
accumulation might be another promising approach, which 
needs to be studied further.

EP-0568
68Ga-PSMA PET/CT In Patience With Biochemical 
Recurrence And A PSA Value Of ≤ 2ng/ml: A Prospective 
Review Of Its Diagnostic Performance
T. Lengana1, I. Lawal1, G. Boshomane1, C. Janse van Rensburg2, 
K. Mokoala1, M. Vorster1, M. Sathekge1; 1Department of Nuclear 
Medicine, Steve Biko Academic Hospital, University of Pretoria, 
Pretoria, SOUTH AFRICA, 2Biostatistics Unit, South African Medical 
Research Council, Pretoria, SOUTH AFRICA.
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Introduction: Treatment with curative intent for prostate con-
fined prostate cancer results in excellent survival rates however 
up to one third of these patients will re-present with biochemi-
cal recurrence in the form of a detectable rising serum PSA. The 
success of salvage therapy is dependent on the early identifica-
tion of the site recurrence whilst PSA values are still low. Imaging 
with Prostate-specific membrane antigen (PSMA) ligands are 
rapidly emerging as a significant step forward in the manage-
ment of prostate cancer, based on the fact that Prostate-specific 
membrane antigen (PSMA) is a type II transmembrane protein 
with high expression in prostate carcinoma cells.The aim of this 
study was to determine the diagnostic performance of 68Ga-PS-
MA PET/CT in patients with biochemical recurrence with a PSA 
of ≤ 2ng/ml. Subjects & Methods: 49 Prostate cancer patients 
prostate (mean age 63.6±8, range 47-87 years) presenting with 
abnormal PSA (mean PSA 0.81±0.55ng/ml, range 0.07 - 2) un-
derwent contrast-enhanced 68Ga-PSMA PET/CT. PET/CT find-
ings were evaluated qualitatively and semiquantitatively (SUV-
max) and compared to the results of histology, Gleason score, 
CT scan and bone scintigraphy. Results: 18 of the 49 (36.7%) 
patients demonstrated a site of recurrence on 68Ga-PSMA PET/
CT. The detection rates for PSA levels 0 - <0.5, 0.5-<1, 1-2 were 
16.7%, 46.2%, and 59% respectively. Solitary sites of recurrence 
were identified in 11 (61%) patients of whom 9 (18.4%) were 
prostate confined. Treatment received before biochemical re-
currence and the outcome from the scan was significantly asso-
ciated (p<0.001), where all 8 patients who received radiotherapy 
(brachytherapy or EBRT or both) alone had a positive PSMA scan 
result whilst 5 (16.7%) of the patients who had undergone pros-
tatectomy demonstrated local recurrence. Lowest detected PSA 
value was at 0.15ng/ml. Conclusion: Detecting sites of recur-
rence at PSA values as low as 0.15 68Ga-PSMA PET/CT demon-
strated excellent diagnostic performance. This will significantly 
impact the way these patients could be managed.

EP-0569
qPSMA: First semi-automatic tool for whole-body tumor 
burden assessment in prostate cancer PET imaging and 
preliminary evaluation for PSMA-targeted radioligand 
therapy
A. Gafita1, M. Bieth1, M. Krönke1, S. Schwaiger1, M. Heck2, R. Tauber2, 
C. D’Alessandria1, M. Schwaiger1, W. Weber1, M. Eiber1; 1Department 
of Nuclear Medicine, Klinikum rechts der Isar der TU Munich, 
Munich, GERMANY, 2Department of Urology, Klinikum rechts der 
Isar der TU Munich, Munich, GERMANY.

Aim: PSMA-targeted radioligand therapy (RLT) is increasingly 
used in patients with metastastic castration resistant prostate 
cancer (mCRPC). Whole-body tumor burden is an established 
prognostic factor in different malignancies. Our aim was to de-
velop a tool to assess whole-body tumor burden in PSMA-tar-
geted PET-imaging and to evaluate its value in a proof-of-con-
cept study in mCRPC patient undergoing 177Lu-PSMA I&T RLT. 
Material and Methods: We developed qPSMA, a semi-au-
tomatic Python-based software that allows segmentation of 
soft-tissue and bone lesions using 68Ga-PSMA-11 PET/CT. Organs 
with physiological uptake are automatically segmented as nor-

mal uptake. Bone lesions are automatically selected based on 
a fixed threshold determined in a prior study. An automatically 
liver-based scan-individualised threshold is used to compute 
soft-tissue lesions. Outcome parameters were PSMA-positive tu-
mor volume (PSMA-TV) and total lesion PSMA (PSMA-TL), similar 
to MTV and TLG used in FDG-PET quantification. PSMA-TV and 
PSMA-TL can be determined for the whole body (wbPSMA-TV, 
wbPSMA-TL) and separated for bone and soft-tissue lesions 
(bonePSMA-TV, bonePSMA-TL and stPSMA-TV, stPSMA-TL). We 
analysed clinical data and PSMA-TV and PSMA-TL in 24 mCRPC 
patients who underwent 177Lu-PSMA-I&T RLT pairwise pri-
or and after 2 cycles of RLT. Initial PSMA-TV and PSMA-TL and 
change in PSMA-TV and PSMA-TL were compared to best PSA 
response, PSA response, PSA progression-free survival (PSA-PFS) 
and overall survival. Results: Mean wbPSMA-TV, bonePSMA-TV, 
stPSMA-TV were 851±845, 796±869 and 91±200ml prior and 
689±854, 781±893 and 39±54ml after PSMA-targeted RLT, re-
spectively. Mean wbPSMA-TL, bonePSMA-TL, stPSMA-TL were 
7009±7102, 6364±7307 and 645±869ml prior and 5107±5211, 
4834±5197 and 344±503mL after 2 cycles PSMA targeted RLT, 
respectively. Mean (range) of changes in PSA-value, wbPSMA-TV 
and wbPSMA-TL were +39% (-98% to +594%), +31% (-96% to 
+346%) and +5% (-98% to +262%), respectively. Statistical sig-
nificant high correlations were present between changes in 
PSA-value and wbPSMA-TV (r=0.82, p<0.0001) and wbPSMA-TL 
(r=0.82, p<0.0001). Statistical significant moderate correlations 
were observed between PSA-PFS and pre-treatment wbPS-
MA-TL (r=0.51, p=0.0097) and wbPSMA-TV (r=0.43, p=0.0340). 
Moderate but not statistical significant inverse correlations 
were present between overall survival and wbPSMA-TV (r=-0.38, 
p=0.0599) and wbPSMA-TL (r=-0.34, p=0.0963). Conclusion: 
Semi-automatic analysis of total, osseous and soft-tissue whole-
body tumor burden in 68Ga-PSMA-11 PET is feasible. PSMA-TV 
and PSMA-TL are promising quantitative biomarkers during PS-
MA-targeted RLT with significant correlations to PSA changes 
and PSA progression-free survival. Despite not statistically sig-
nificant in this small proof-of-concept analysis a trend towards 
a lower overall survival in patients with high PSMA-TV and PS-
MA-TL warrants future analyses to evaluate its role as prognostic 
marker.

EP-0570
Hematological toxicity of Ra-223-dichloride therapy in 
dependance of bone marrow reserve
W. Schüler, M. Marx, M. Zuhayra, M. Jüptner, J. Ranjan, Y. Zhao, 
U. Lützen; Department of Nuclear Medicine, University Hospital 
Schleswig-Holstein, Kiel, GERMANY.

Introduction: Ra-223-dichloride (Xofigo®) therapy is known as 
a minimally myelosuppressive treatment targeting bone metas-
tases in mCRPC. The aim of the study is to analyze the bone mar-
row scan (BMS) as prognostic and predictive factor. Subjects & 
Methods: In 79 patients (74>60 and 5<60 years), a BMS with 
492-667 MBq Tc-99m Scintimun® was done approximately a 
month prior therapy. Uptake ratio (UR) was calculated by draw-
ing irregular regions of interest around the sacroiliac and back-
ground area, respectively. The cut-off value (UR=8) representing 
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the median and predetermined by us, the standard value range 
published in the literature and automated Bone Scan Index 
(BSI) were compared with our collected clinical data. SPSS 24 
was used to evaluate prognostic and predictive factors by uni-
variate and multivariate analyses. Results: 35 patients (47.3%) 
>60 years exhibit an UR located within the UR-standard range 
of 4.4-11.0. Based on the threshold, the pre-therapeutic levels 
of neutrophil granulocytes (NG) for the cohort with an UR<8 
were decreased by 18% (p=0.022). The NG-decrease before the 
third cycle was 33% (p=0.013). These results were applicable to 
values of erythrocytes, leukocytes and hemoglobin. The decline 
of NG before the 6th cycle amounted to 53% in terms of UR<4 
(p=0.022). Kaplan-Meier curves showed a survival benefit of 7.3 
months for the collective with UR>8 vs. UR<8 (95% CI: 13.43-
26.13; p=0.275). Stratification by cut-off and analysis in terms 
of the baseline-alkaline phosphatase (AP) resulted in a survival 
advantage of 10.4 months for a baseline-AP<129 U/l compared 
with a baseline-AP>129 U/l in terms of UR>8, respectively. With 
regard to an UR<8 the advantage of overall survival (OS) was 4.7 
months for a baseline-AP<129 U/l (p=0.019). A BSI<1 together 
with an UR>8 achieved the longest median OS of 21.1 months, 
compared to UR<8 and a BSI>1 with 11.1 months (p=0.379). Cox 
regression analysis showed a 1.5-fold higher treatment success 
with UR=10 compared to UR=5 (p=0.033). Other significant fac-
tors affecting the OS were number of therapy-cycles (p<0.001) 
and antiandrogenic therapy (p=0.006). The method revealed 
very good intraobserver agreement with an intercorrelation 
coefficient by 0.991 (p<0.001). Conclusion: In summary, pa-
tients with UR>8 prior Xofigo® developed a lower expression of 
hematologic toxicity and a noticeable survival advantage. Un-
derstanding baseline and risk factors associated with myelosup-
pression may assist clinicians in avoiding severe adverse effects 
with Ra-223 and other radionuclide therapies like PSMA-ther-
apy. BMS could be a valuable tool for clinicans with respect to 
radioendotherapy and improve outcome.

EP-0571
11C-choline PET/CT in the Detection of Prostate Cancer 
Relapse in 260 Patients after Radical Treatment
D. M. Pursanova1, I. P. Aslanidis1, O. V. Mukhortova1, T. A. Katunina1, 
A. S. Rumyantsev1, V. I. Shirokorad2, D. A. Roshchin3; 1Bakoulev 
Scientific Center for Cardiovascular Surgery, Moscow, RUSSIAN 
FEDERATION, 2Moscow City Oncology Hospital №62, Moscow, 
RUSSIAN FEDERATION, 3N.Lopatkin Scientific Research Institute 
od Urology and Interventional Radiology - Branch of the NMRRC, 
Moscow, RUSSIAN FEDERATION.

Purpose: To investigate the usefulness of 11C-Choline PET/CT 
in the detection of recurrent prostate cancer (PCa) in patients 
after radical treatment with biochemical relapse. Materials 
and Methods: This retrospective analysis included results of 
11C-Choline PET/CT examinations performed in 260 PCa pa-
tients with rising PSA after radical treatment. The mean PSA val-
ue in the group was 2.1±2.6 (0.2-9.7) ng/ml. Examinations were 
done on PET/CT scanner (Biograph-64, Siemens) 10 min after 
11C-Choline injection (400-550Mbq). Results: Overall, PET/CT 
detected PCa relapse in 58% (151/260) of cases: in 53%(102/193) 

after radical prostatectomy and in 73% (49/67) after radiation 
therapy. The mean PSA value in PET-positive cases was statis-
tically higher than in PET-negative (p<0.05): 3.1±2.1(0.2-9.7) vs 
1.7±1.5(0.2-4.6) ng/ml. The majority of PET-negative patients - 
71% (77/109) had low PSA levels (< 2ng/ml). PET/CT results were 
positive in 43% (59/136) patients with PSA of <2 ng/ml, in 68% 
(59/87) with PSA of 2-5 ng/ml, and in 89% (33/37) with PSA of >5 
ng/ml. Local relapse was detected in 50% (76/151), distant me-
tastases - in 29% (43/151), both local and distant metastases - in 
21% (32/151) of cases. Lymph node metastases were detected 
in 39% (101/260) of all patients included in the analysis, of which 
28% (28/101) had lesions in lymph nodes of normal size (me-
dian 7mm). Of all PET-positive patients bone metastases were 
detected in 30% (46/151), of which 63% (29/46) had isolated 
skeletal involvement. Importantly, that 28% (13/46) of PET-pos-
itive patients with bone metastases had no structural abnor-
malities on CT images (CT-negative cases), corresponding to 
isolated involvement of bone marrow. And 61% (6/13) of these 
CT-negative patients had single lesions. The mean PSA value in 
patients with bone metastases was 3.6±2.2(0.4-9.1) ng/ml, me-
dian - 3.0 ng/ml. According to 11C-Choline PET/CT results oligo-
metastatic PCa recurrence was revealed in 39% (102/260) of all 
patients, of which 63% (64/102) had local relapse only. Distant 
oligometastatic lesions were detected in 37% (38/102), of which 
16% (6/38) were presented by normal-size lymph nodes and 
21% (8/38) - by early bone marrow metastases. 52%(79/151) of 
PET-positive results were confirmed by data of repeated PET/CT 
examinations. Conclusion: 11C-Choline PET/CT allows to differ-
entiate patients with local and distant metastases in one study, 
as well as identify oligometastatic process, metastases to lymph 
nodes of normal size and bone marrow. PET/CT results play cru-
cial role in determining the further personalized treatment.

EP-0572
Can SUVmax Values of 68Ga-PSMA PET/CT scan Predict 
the Clinically Significant Prostate Cancer
O. E. Sahin1, E. Akgun1, E. Demirci2, M. Gültekin3, T. Doğanca4, M. 
Tuna5, C. Obek4, M. Kılıc6, T. Esen7, A. Kural8, L. Kabasakal1; 1Istanbul 
University,Cerrahpasa Medical Faculty,Department of Nuclear 
Medicine, Istanbul, TURKEY, 2Yeditepe University,Department 
of Nuclear Medicine, Istanbul, TURKEY, 3Erzincan University, 
Department of Urology, Erzincan, TURKEY, 4Acıbadem Health 
Group Taksim Hospital, Department of Urology/Urooncology, 
Istanbul, TURKEY, 5Acıbadem Health Group Maslak Hospital, 
Depertment of Urology, Istanbul, TURKEY, 6VKV American Hospital, 
Department of Urology, Istanbul, TURKEY, 7Koc University Medical 
faculty, Department of Urology, Istanbul, TURKEY, 8Acıbadem 
University Medical Faculty, Department of Urology, Istanbul, 
TURKEY.

Introduction: According to the European Association of Urol-
ogy guidelines 10-12 core systematic transrectal-ultrasonog-
raphy guided prostate biopsy (TRUSBx) is standard of care for 
the primary diagnosis and risk stratification of prostate cancer. 
It has been reported that 20%-30% of clinically important can-
cers are missing due to anterior or apical localization leading in-
accurate grading and staging. We know that intensity of PSMA 
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expression is increasing as the tumor grade increases. The aim 
of the study was to evaluate the correlation of tracer uptake to 
gleason score(GS) obtained from definitive pathology report in 
patients who underwent radical prostatectomy and who had 
68Ga-PSMA PET/CT scan prior to operation performed for pri-
mary staging. Methods: We retrospectively evaluated 141 pa-
tient who had 68Ga-PSMA PET/CT imaging for a purpose of 
primary staging and who underwent radical prostatectomy. All 
patient had a diagnosis of prostate cancer based on 10-24 quad-
rants TRUSBx. All patients had histopathology analysis including 
GS sum and grade groups(GG) in biopsy and postoperative tis-
sue specimens and a PSA measurement within maximum of 28 
days prior to 68Ga-PSMA scan The highest SUVmax value from 
whole prostate gland is assumed to be the highest site of PSMA 
expression and recorded for further evaluation. Results: There 
were 141 patients with a mean age of 64.6±6. When we com-
pared the final pathology reports with biopsy results we ob-
served 49% change in GG (%41 upgrading,%11 downgrading) 
which was significant (p<0.001).According to pathology reports 
21% (n=16) of patients moved from low-risk (GG1+2) to high-
risk level (GG3+4+5) and 10% (n=6) patients moved from high-
risk to low-risk level. Mean SUVmax value was 13.2±11.7 with 
a median of 8.8. The mean SUVmax values for GG3 (13.3±8.5) 
was significantly higher than GG2 tumors (7.4±4.6),(p<0.001). 
The mean SUVmax values of high-risk patients according to 
final pathology reports were significantly higher than those of 
low-risk patients, which were 18.9±12.1 and 7.16±6.2, respec-
tively (p<0.001). ROC curve analysis of SUVmax (AUC:0.85,95% 
CI,0.79-0.91) showed a cut of value of 9.1 giving a sensitivity 
and specificity of 78% and 81%,respectively. PSA values for low 
risk patients were significantly lower than high risk patients 
(12.8±14.3 ng/ml and 23.0±24.5 ng/ml),(p<0.001). There wasn’t 
any correlation between PSA and GG (P=0.21). Conclusion: SU-
Vmax values significantly correlate with the GG of the primary 
tumor. The accumulation sites may potentially predict the clini-
cally significant cancer. The accumulation sites of the tracer may 
potentially serve as a target for biopsy sampling in conjunction 
with mpMRI in selected patients.

EP-0573
Contribution of 68Ga-PSMA-11 PET/CT imaging in Gleason 
Score 3+3=6 Prostate Cancer
O. E. Sahin, S. Gilgic, S. Sager, B. Akovali, E. Akgun, L. Uslu-Besli, S. 
Asa, S. R. Khosroshahi, A. Aygun, E. Karayel, H. Pehlivanoglu, H. B. 
Sayman, K. Sonmezoglu; Istanbul University, Cerrahpasa Medical 
Faculty, Department Of Nuclear Medicine, Istanbul, TURKEY, 

Introduction: 68Ga-PSMA-11 PET/CT imaging, which has come 
into use in recent years for detection of prostate cancer (pCa) 
that relapses and metastases, is an effective imaging procedure. 
Recent studies demonstrated that 68Ga -PSMA PET/CT imag-
ing has indications of staging and biopsy guidance but it is not 
being used routinely for pCa patients with gleason score(GS) 
3+3=6. The purpose of our study is to evaluate contribution 
of 68Ga-PSMA-11 PET/CT imaging for GS6 patients. Methods: 
Pathologically proven 127 pCa patients with GS6 and their 154 
68Ga-PSMA PET/CT scans are included. PSMA-PET/CT was per-

formed and evaluated at a single center. Patients are divided 
into two major groups: Group A includes 36 patients (70.2 ± 7 
years) who underwent radical prostatectomy and their 52 PS-
MA-PET/CT scans and Group B includes 91 patients (68.8 ± 8.9 
years) who were diagnosed only via biopsy and 102 PSMA-PET/
CT scans. For each imaging, primary/relapsed lesion, lymph 
nodes (LN), bone and visceral metastases were evaluated sep-
arately. Correlation of the lesions was made by previous PSMA 
PET/CT scans and other procedures if it is available or via PSA 
values if it is not. Results: In assessment of Group A patients, 
no lesions were detected in 16 of 36(%45) patients and 20(%55) 
patients had one or more positive PSMA lesions. 3(%8) patients 
had local relapse, 14(%38) patients had LN metastases, 11(%30) 
patients had bone metastases and only 1 of them had liver me-
tastasis. 52 PSMA-PET/CT imaging of Group A patients (average 
PSA: 4,7 ± 12,1) were evaluated separately: 34(%65) imaging de-
tected at least a lesion of relapse or metastates and no lesions 
were detected on 19(%35) imaging. In assessment of Group B 
patients, no lesions were detected in 18 of 91(%20) patients. 
51(%56) patients had a primary lesion but no metastatic lesions 
detected. 22(%24) patients had one or more metastatic lesions: 
16(%17) patients had bone metastases, 17(%18) patients had LN 
metastases and 4(%4) patients had visceral organ metastases. 
102 PSMA-PET/CT imaging of Group B patients (average PSA= 
61.6 ± 230) were evaluated separately: 29(%28) imaging detect-
ed one or more metastatic lesions. 52(%51) imaging detected 
only primary lesion . 21(%21) imaging had no PSMA positive le-
sions. Conclusion: 68Ga-PSMA-PET/CT CT imaging is routinely 
used for prostate cancer patients with gleason score 7 or more. 
We found that 68Ga-PSMA-PET/CT is an effective imaging pro-
cedure for prostate cancer patients with GS 3+3=6, who are clin-
ically suspected as having relapse or metastasis.

EP-0574
Standardized uptake value atlas: physiological and 
abnormal 68Ga-RM2 uptake in patients with prostate 
cancer
L. Baratto, H. Duan, A. Torihara, N. Hatami, R. Laudicella, T. 
Nobashi, A. Iagaru; Stanford University, Stanford, CA, UNITED 
STATES OF AMERICA.

Object: To describe the distribution and range of physiologi-
cal uptake of 68Ga-RM2 in patients with prostate cancer and to 
evaluate the spectrum of abnormal uptake using standardized 
uptake values (SUVs). Materials & Methods: We retrospectively 
reviewed images of 29 prostate cancer patients who performed 
either an 68Ga-RM2 PET/CT for primary diagnosis and staging 
(n=7) or 68Ga-RM2 PET/MRI for a biochemical recurrence (n=22). 
Two nuclear medicine physicians evaluated images using an 
AW workstation (GE Healthcare). SUVmax and SUVmean were 
measured in 24 normal anatomical structures for each patient. 
68Ga-RM2 uptake values of each organ was classified as “none” if 
SUVmean value was less than of the aortic blood pool, “mild” if 
SUVmean was greater than SUVmean of aortic blood pool, but 
less than 2.5, “moderate” if SUVmean was between 2.5 and 5 and 
“intense” if SUVmean was greater than 5. Areas of focal increased 
68Ga-RM2 uptake were also collected. Results: The highest ac-
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tivity was observed in bladder and renal collecting system, re-
lated to urinary excretion of radiotracer. The highest physiolog-
ic uptake was present in the pancreas (SUVmax 64.08±16.85). 
Uptake in the kidney cortex, duodenum and esophagus was 
mostly classified as mild (average SUVmax of 3.56) and only few 
times as moderate. Uptake in the in the stomach wall and rec-
tum was classified as mild in half of the cases and not signifi-
cant in the other half (average SUVmax of 2.3). Uptake in left 
ventricle wall, adrenals, liver and spleen was mostly classified as 
not significant (average SUVmax of 1.68) and only few times as 
mild. Brain, parotids, lungs, bone, gluteal muscle and fat had not 
significant uptake. Nineteen avid foci of 68Ga-RM2 uptake were 
detected in 11 patients. Uptake was identified in the prostate 
bed (n=6, average SUVmax 37.6), abdominopelvic and medias-
tinal lymphnodes (n=8, average SUVmax 21.3 and n=2 average 
SUVmax 27.1, respectively), skeleton (n=2 average SUVmax 21.4) 
and lungs (n=1). Conclusion: We presented data on patterns of 
physiological 68Ga-RM2 uptake in normal tissues with the aim of 
creating an atlas to improve the interpretation accuracy of 68Ga-
RM2 PET scan. Our data also confirmed that 68Ga-RM2 is a prom-
ising tracer for the assessment of GRPr expression in prostate 
cancer patients. Further evaluation in a larger cohort are needed 
to confirm these data.

EP-0575
18F-PSMA-1007 PET/CT in stating of primary prostate 
cancer: correlation between SUVmax and both PSA level 
and Gleason score
R. Fernández1, V. Kramer2, B. Morales1, H. Lavados1, E. Hernández1, 
R. Pruzzo1, A. Haeger1, C. Soza2, H. Amaral1; 1PositronMed, Santiago, 
CHILE, 2PositronPharma, Santiago, CHILE.

In newly diagnosed prostate cancer patients (PC) the assess-
ment of tumor stage by PSA level and Gleason score (GS), has 
major implications for prognosis and treatment. The novel ra-
diotracer 18F-PSMA-1007 has demonstrated promising results 
for the diagnostic workup of prostate cancer. 18F-PSMA-1007 is 
comparable to 68Ga-PSMA-11, but has some advantages such 
as a longer half-life and non-urinary excretion[1]. Aim: To assess 
the intensity of 18F-PSMA-1007 accumulation in tumor lesions 
in newly diagnosed PC patients in correlation to both PSA level 
and GS, according to the recently published Gleason grading 
system the grade group (GG)[2]. Methods: A retrospective anal-
ysis of 67 patients (mean age: 66.7±8.0 years) referred for PET/
CT (Siemens Biograph mCT 20) in primary stating of PC was 
performed. All with proven PC by transrectal ultrasound guid-
ed biopsy with GS (6-10) and PSA level (mean: 33±58.1 ng/mL). 
PET images were acquired sixty minutes after injection of 18F-PS-
MA-1007 (mean activity: 284±18.3 MBq; range: 257-343 MBq). 
All the images were analyzed visually and semi-quantitatively 
by measuring SUVmax of the primary tumor and pathologic 
lesions suspicious for metastasis. A p-value <0.05 was consid-
ered a statistically significant difference. Results: 100% of the 
patients demonstrated pathologic uptake in the primary tumor 
(mean SUVmax: 15.1±15.3), 40.3% suspicious lymph node in-
volvement (mean SUVmax: 10.7±12.7) and 22.4% possible bone 
metastases (mean SUVmax: 7.8±7.4). Patients with PSA >10 ng/

mL exhibited significantly higher uptake in primary tumor than 
those with PSA levels ≤10 ng/mL (mean SUVmax: 20.4 versus 
10.3; p=0.0056). The intensity of 18F-PSMA-1007 uptake in the 
primary tumor and suspicious lymphatic involvement correlates 
with PSA levels (r=0.5729, p<0.0001 and r=0.5846, p=0.014, re-
spectively). No correlations were found between GG and SU-
Vmax or PSA level. Conclusions: In newly diagnosed prostate 
cancer patients the intensity of tracer accumulation of 18F-PS-
MA-1007 in the primary tumor is significantly higher in patients 
with PSA levels >10 ng/mL but failed to show correlation with 
the new Gleason grading system. [1] Giesel et al. Eur J Nucl Med 
Mol Imaging. 2017; 44(4): 678-688. [2] Epstein et al. Am J Surg 
Pathol 2016; 40: 244-252.

EP-0576
68Gallium-PSMA-11-PET/CT changes external beam 
radiation therapy concept even in low PSA-recurrences up 
to 0,5ng/ml
J. Miksch, R. Thamm, C. Solbach, C. Bolenz, T. Wiegel, T. Krohn, V. 
Prasad, A. J. Beer; University Hospital of Ulm, Ulm, GERMANY.

Introduction: Radiotherapy (RT) is an established part of the 
salvage treatment in patients (pts) with postprostatectomy PSA 
progression. Improved diagnostics by 68Gallium PSMA-11 PET/
CT (PET) may lead to changes in treatment procedures (e.g. tar-
get volume, ADT). We analyzed the impact of PET on the RT con-
cept in early-stage biochemical recurrence up to PSA 0.5 ng/
ml. Subjects & methods: We retrospectively analyzed 76 pts 
with early-stage biochemical recurrence after prostatectomy 
in whom salvage RT was planned after PET. All pts had a PSA 
≤0.5 ng/ml. A radiation oncologist determined the treatment 
concept, first based on the clinical and pathological situation 
without PET and second with consideration of the PET results. 
Changes in the treatment concept were defined as major, if 
a new target volume region (TVR) was elected. Minor chang-
es were defined as target modifications inside a TVR. Results: 
Median PSA in the overall cohort was 0.245ng/ml. A change in 
the treatment concept occurred in 21 (28%) pts: major chang-
es were noticed in 13(17%); minor changes in 8(11%). In 6 out 
of these 21 patients, the changes occurred due to detection of 
bone metastases on PET. Without PET, all (76) pts would have 
been given RT, 60 (79%) to the bed of the prostate and semi-
nal vesicles alone, and 16(21%) also to the pelvic lymph nodes. 
Based on the PET, the indication for an extended dose-escalated 
RT to the pelvic lymph nodes was set in 17(22%) pats. Conclu-
sion: 68Gallium PSMA-11 PET/CT changes treatment concept in 
up to 28% of the patients with low PSA value thereby enabling 
personalized treatment with external beam radiation therapy. 
Longer follow up and further prospective study is needed to 
assess the impact of PET on PSA progression rate and median 
progression free survival.

EP-0577
FDG PET/CT as a tool to provide the prognostic 
stratification and response assessment of metastatic 
castration-resistant prostate cancer (mCRPC) treated with 
radium-223 dichloride (Ra-223)
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M. Bauckneht1, S. Capitanio1, G. Fornarini1, V. Ceriani1, M. Ippoliti1, 
A. Ciarmiello2, G. Giovacchini2, F. Bongioanni3, E. Piccardo3, G. 
Agnese3, L. Di Ciolo3, G. Sambuceti1, S. Morbelli1; 1IRCCS AUO San 
Martino IST, Genova, ITALY, 2S. Andrea Hospital, La Spezia, ITALY, 3S. 
Corona Hospital, Pietra Ligure (SV), ITALY.

Aim: Ra-223 is the only bone-directed treatment demonstrat-
ing an improvement in overall survival (OS) in mCRPC. Beyond 
its effect on OS, its clinical benefit has been mainly measured in 
terms of stabilisation of PSA, normalisation of the bone alkaline 
phosphatase (BAP) or reduction of number of lesions on bone 
scan. However, an effective and widely available method to pre-
dict and/or measure response to Ra-223 has not yet identified. 
Despite the well-known notion that FDG-PET/CT is not appro-
priate in the general population of prostate cancer patients, 
preliminary evidences suggest that it can be useful for the eval-
uation of the extent of metastatic disease, prognosis and assess-
ment therapy response in patients with mCRPC. The aim of the 
present study is to evaluate the role of FDG-PET/CT as a tool to 
provide the prognostic stratification and response assessment 
of mCRPC treated with Ra-223. Methods: 20 mCRPC patients 
undergoing Ra-223 were enrolled. FDG-PET/CT was acquired 
at baseline and two months after the end of therapy. Similarly, 
BAP, PSA and blood cells counts were measured at baseline and 
at the end of therapy. Difference between final and initial BAP 
and PSA levels as well as blood cells counts were evaluated (Del-
ta-BAP, Delta-PSA, Delta-Hb, Delta-WBC and Delta-Pt respective-
ly). Maximum SUV of the hottest lesion (hSUVmax), mean SUV 
of all lesions (SUVmean) and metabolic tumour volume (MTV) 
of avid bone metastases were computed. Results: At baseline, 
hSUVmax, SUVmean and MTV were 9.78±3.82, 3.61±0.66 and 
362.58±394.61, respectively. MTV was inversely correlated with 
Delta-Pt (R2=0.29, p<0.05), while hSUVmax and SUVmean were 
directly correlated with Delta-BAP (R2=0.44, p<0.01 and R2=0.45, 
p<0.01, respectively). By contrast, baseline FDG-PET-derived pa-
rameters were not significantly correlated with Delta-PSA val-
ue. In the five patients in which end-therapy FDG-PET/CT was 
available, hSUVmax and SUVmean were significantly reduced 
with respect to baseline (7.11±3.3 vs 9.98±3.82, p<0.05 and 
3.34±0.5 vs 3.92±0.6, p<0.05, respectively). Conclusion: High-
er FDG uptake at baseline seems to result in a lower effect on 
reduction of BAP after Ra-223 administration. The amount of 
non-differentiated disease might thus predict the low biochem-
ical response to Ra-223 therapy. Additionally, baseline metabolic 
tumour burden predicts the degree of bone marrow toxicity. On 
the other hand, FDG-PET/CT-derived parameter might be able 
to capture the metabolic effect provided by Ra-223 administra-
tion in mCRPC patients. Based on the present data, FDG-PET/CT 
might represent a widely available method to improve patients’ 
prognostic stratification and patients’ selection and to assess re-
sponse to Ra-223 therapy.

EP-0578
The positivity rates of 18F-fluciclovine and 18F-choline 
PET/CT in men with recurrent prostate cancer
P. Lovrec1,2, A. Golubic2, D. Huic2, R. Wagner1, S. Gabriel1, A. Solanki1, 
G. Gupta1, B. Savir-Baruch1; 1Loyola University Medical Center, 

Maywood, IL, UNITED STATES OF AMERICA, 2University Hospital 
Center Zagreb, Zagreb, CROATIA.

Introduction: Prostate cancer recurrence detection is increasing 
due to improvement in positron emission tomography/comput-
ed tomography (PET/CT) imaging utilizing new tracers such as 
18F-choline and 18F-fluciclovine. In Europe choline PET/CT has 
changed the management of prostate cancer, while in the USA 
fluciclovine PET/CT has shown promising results. The objective 
of this study is to evaluate the positivity rates of choline and fluci-
clovine for detecting prostate cancer recurrence in patients with 
similar levels of prostate-specific antigen (PSA). Subjects and 
Methods: We retrospectively assessed 111 18F-choline PET/CT 
scans and 147 18F-fluciclovine PET/CT scans of patients with sus-
pected recurrent prostate cancer after initial treatment, obtained 
from two different academic institutions, one from Europe and 
the other from the USA. Patients were grouped according to their 
PSA levels, as follows: G1 (PSA<0.5), G2 (PSA≥0.5-1), G3 (PSA≥1-2), 
G4 (PSA≥2-5), and G5 (PSA≥5). The positivity rates of both tracers 
were calculated for extraprostatic locations (overall and in bones 
only) in each group. Positivity rates for local recurrence were 
evaluated only for patients with prior prostatectomy. Evaluation 
of prostate cancer local recurrence in patients with preserved 
prostate was omitted, due to known high nonspecific tracer up-
take and potential interpretation bias. A chi-square test was used 
to compare all positivity rates. Results: The overall extraprostat-
ic positivity rates were 30% (G1,n=3/10), 27% (G2,n=3/11), 50% 
(G3,n=8/16), 56% (G4,n=19/34) and 80% (G5,n=32/40) for cho-
line, and 39% (G1,n=14/36), 37% (G2,n=7/19), 60% (G3,n=9/15), 
64% (G4,n=25/39) and 66% (G5,n=25/38), for fluciclovine. Posi-
tive bone lesions were found in 0% (G1,n=0/10), 0% (G2,n=0/11), 
19% (G3,n=3/16), 24% (G4,n=8/34) and 50% (G5,n=20/40) of 
choline scans and in 11% (G1,n=4/36), 16% (G2,n=3/19), 33% 
(G3,n=5/15), 23% (G4,n=9/39) and 34% (G5,n=13/38) of fluci-
clovine scans. No significant difference in extraprostatic pos-
itivity rates was found between the two tracers (p>0.05). The 
local recurrence positivity rates among patient who under-
went prostatectomy were 11% (G1,n=1/9), 0% (G2,n=0/9), 13% 
(G3,n=2/15), 25% (G4,n=4/16) and 11% (G5,n=2/19) for choline 
and 34% (G1,n=11/32), 22% (G2,n=4/18), 45% (G3,n=5/11), 53% 
(G4,n=10/19) and 50% (G5,n=6/12) for fluciclovine. Significant 
difference was found only in group G5, with higher positivity 
rates for fluciclovine scans (p=0.014). Conclusion: Both 18F-cho-
line and 18F-fluciclovine PET/CT have high positivity rates for de-
tecting extraprostatic lesions, with direct correlation of positivity 
rates and PSA levels. Overall, no significant difference between 
the two tracer positivity rates was found. However, population 
bias may have affected these data. Further intrapatient analysis 
should be performed.

EP-0579
Comparison between 68Ga-PSMA PET/CT and mpMRI to 
detect local recurrence of prostate cancer and local lymph 
node restaging in patients with biochemical recurrence of 
prostate cancer
L. Zemniece1, L. Roznere1, M. Tirane1, M. Kalnina2, V. Lietuvietis3, 
A. Freimanis3, E. Vjaters4, M. Radzina1; 1Riga Stradins University 
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Radiology Research Laboratory, Riga, LATVIA, 2Riga Stradins 
University Nuclear Medicine Clinic, Riga, LATVIA, 3Center of Urology, 
Riga East Clinical University Hospital, Riga, LATVIA, 4Center of 
Urology, Pauls Stradins Clinical University Hospital, Riga, LATVIA.

Purpose: Purpose of this prospective study is to compare di-
agnostic modalities (68Ga-Labeled Prostate-specific Membrane 
Antigen Ligand Positron Emission Tomography/Computed To-
mography and multi parametric Magnetic resonance imaging) 
for localisation of recurrent prostate cancer in prostate or pros-
tate bed and local lymph node restaging. Subjects & methods: 
This study included 111 patients after initial radical treatment of 
prostate cancer with biochemical recurrence with PSA value 0,2-
10,0 ng/ml, who underwent 68Ga-PSMA PET/CT. Study group 
underwent additional bone scintigraphy and mpMRI within 3 
months before or 1 month after PET/CT. The PET/CT, MRI and 
scintigraphy results were compared based by patients, as well as 
based by site, using TNM classification: local recurrence, regional 
lymph node metastases and distant metastases. Sensitivity and 
specificity between all three methods were calculated. Histopa-
thology and/or clinical and imaging follow-up data were tak-
en as the reference standard. Results: From total 111 patients 
scanned with 68Ga-PSMA included were 24 patients, who met 
inclusion criteria. Sensitivity, specificity, positive predictive value, 
negative predictive value for evaluation of local recurrence in 
PET/CT and MRI - 62,5%, 92,9%, 89,80% 71% and 100%, 85,7%, 
87%, 100%, respectively. Sensitivity, specificity, positive predic-
tive value, negative predictive value for evaluation of regional 
lymph nodes in PET/CT and MRI - 100%, 100%, 100%, 100% and 
62,5%, 92,9%, 89,80%, 71,24%. There was no statistical difference 
in sensitivity (p=0,250) and specificity (p=1,0) between study 
groups. Conclusion: There is a tendency of better diagnostic 
rates for local prostate cancer recurrence with MRI than PET/CT, 
whereas PET/CT shows higher diagnostic value for evaluation of 
regional lymph nodes, although our results did not prove any 
statistical difference between groups. This study should be con-
tinued to evaluate a clear diagnostic value of both methods in a 
case of biochemical recurrence of prostate cancer.

EP-0580
Comparison of Ga68-HBED-CC and F18-PSMA-1007 PET/
CT in Staging Intermediate and High-risk Prostate Cancer
J. Kuten1, E. Mishani2, E. Even-Sapir1; 1Tel-Aviv Sourasky Medical 
Center, Tel-Aviv, ISRAEL, 2Hadassah Cyclotron Unit, Hadassah 
Medical Center, Jerusalem, ISRAEL.

Aim: Comparing the findings of F18-PSMA-1007 PET/CT and 
Ga68-HBED-CC PET/CT in same patients presenting with newly 
diagnosed intermediate and high-risk prostate cancer. Patients 
& Methods: Giving a written informed consent, six patients with 
Gleason score > 7 or Gleason score = 6 and PSA > 10 underwent 
F18-PSMA-1007 and Ga68-HBED-CC PET/CTs within two-weeks. 
Normal bio-distribution of the two tracers and scintigraphic le-
sions were compared. The radical prostatectomy pathological 
specimens were available for correlation in three patients. Spec-
imens were divided into 24 segments (base/ mid-gland/ apex; 
left and right lobes and each lobe into central or peripheral ar-

eas), and location of the actual tumor sites were correlated with 
the scintigraphic abnormalities. Results: PSMA-avid lesions in 
the prostate were identified in all six patients. One patient had 
uptake also in both seminal vesicles and one patient had up-
take in a pelvic lymph-node. In four of the six patients, the two 
tracers detected exactly the same lesion (including the above 
mentioned extra-prostatic lesions) and in two other there was 
partial agreement, with F18-PSMA-1007 detecting more le-
sions. Target to background ratios (T/B ratio) was higher with 
F18-PSMA-1007 (mean ratio 7.61 for the F18 tracer and 4.91 for 
the Ga68). F18-PSMA-1007 had almost no-urinary excretion as 
opposed to Ga68-HBED-CC. In one patient, who previously un-
derwent TURP, the lack of increased uptake in the dilated area 
of the prostatic urethra, allowed better visualization of a central 
tumor that seemed equivocal on Ga68-HBED-CC. A good cor-
relation was found between the scintigraphic abnormalities and 
histopathological findings. Conclusion: F18-labeled PSMA is a 
valuable tracer for staging prostate cancer, comparable to the 
routinely used Ga68 labeled tracer and at times superior, in view 
of its higher T/B ratio and no interference with physiologic urine 
uptake at the prostatic urethra.

EP-0581
Impact of 68Ga-PSMA-PET/CT to drive targeted therapies in 
biochemical relapse prostate cancer
C. Paschetta1, A. Skanjeti2, W. Sotlar2, F. Giammarile3, J. Kubinyi1, 
A. Vondrak1; 1IZOTOPCENTRUM, s.r.o., Nitra, SLOVAKIA, 2Nuclear 
Medicine Department, Hospices Civils de Lyon, Université Claude 
Bernard Lyon 1, Lyon, FRANCE, 3IAEA, Vienna, AUSTRIA.

Aim: Targeted curative therapies are increasingly proposed 
during the treatment of patients affected by prostate cancer 
in order to prolong survival without (biochemical) relapse, and 
even more to increase the overall survival. PSMA-PET/CT is 
recommended in the restaging of biochemical recurrence in 
patients affected by prostate cancer. Aim of this study was to 
establish the impact of PSMA-PET/CT in the management of 
patients during biochemical relapse of prostate cancer, in par-
ticular by calculating the PSMA-PET/CT driven therapy rate in a 
bi-centric study. Subjects and Methods: From December 2016 
to March 2018, 297 males underwent 68Ga-PSMA-PET/CT in one 
of the two centres that lead this study. For fifty-seven consecu-
tive patients (mean age: 69.5 years old, range 44.5-81.4) under-
going 68Ga-PSMA-PET/CT during biochemical relapse, the treat-
ment established after 68Ga-PSMA-PET/CT was collected and 
correlated with 68Ga-PSMA-PET/CT result. The treatment was 
usually established in a tumour board including urologists, on-
cologists, radiation therapy physicians, radiologists and nuclear 
physicians. Other data such as Prostate cancer diagnosis date, 
the initial PSA, actual PSA, actual PSA doubling time, actual PSA 
velocity, Gleason Score, T staging, N staging, initial treatment 
and imaging data (including PSMA-PET/CT) were also collect-
ed. Results: Mean PSA value was 9.84 ng/ml, (range 0.05-108.68 
ng/ml). 68Ga-PSMA-PET/CT was positive in 44 cases (mean PSA 
value: 12.47 range 0.09-108.68 ng/ml) for a detection rate of 
77.2%, 68Ga-PSMA-PET/CT was negative in the remaining 13 
patients (mean PSA value: 0.64 range 0.05-3.15 ng/ml, p-value 
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0.0687). In 32 patients relapse was localized in the prostate bed, 
in 26 cases metastatic lymph nodes were identified, in 11 men 
bone metastases were detected and in 2 scans lung metastases 
were described. Driven 68Ga-PSMA-PET/CT therapies such as ex-
ternal beam radiation therapy (17), surgery (5), HIFU (5), 177Lu-PS-
MA treatment (2), and brachytherapy (1) based on positive scan 
took place in 30 out 57 patients (53%). Conclusion: 68Ga-PSMA-
PET/CT impacted significantly in the management of more than 
half of patients in biochemical relapse of prostate cancer and in 
more than 2/3 (30/44) of patients with positive scan, particular-
ly to drive targeted therapy. 68Ga-PSMA-PET/CT proved to be a 
game changer in this clinical setting, moreover, efforts should 
be done to demonstrate its impact at staging of prostate cancer 
as well as during the management of mCRPC patients.

EP-0582
Detection of non-prostatic pathologies on 68Ga-PSMA-11 
PET/CT: Gauging the ‘specificity’ of Prostate Specific 
Membrane Antigen
B. Mittal, A. S. Parihar, R. K. Basher, H. Singh, R. Vatsa, J. Shukla, 
A. Bhattacharya; Postgraduate Institute of Medical Education & 
Research, Pgimer, Chandigarh, INDIA.

Aims: Prostate specific membrane antigen (PSMA), as the name 
suggests, was initially proclaimed to be exclusively expressed 
in prostate tissue, more so in prostate malignancy. However, 
with wider availability and growing experience with 68Ga-PS-
MA-11 imaging, several cases have been reported in literature 
documenting the ‘non-prostatic specificity’ of PSMA due to its 
expression on the neo-vasculature. The present study aimed to 
evaluate the in-vivo expression of PSMA on non-prostatic tis-
sue on 68Ga-PSMA-11 PET/CT. Materials and Methods: Clinical 
records of all the patients who underwent 68Ga-PSMA-11 PET/
CT imaging between January 2017 to January 2018, were ret-
rospectively analyzed. All the cases showing atypical/ abnormal 
extra-prostatic 68Ga-PSMA-11 uptake, not correlating with met-
astatic involvement and having documented histopathology 
confirmation were included. 68Ga-PSMA avidity of these sites 
was assessed using standardized uptake value (SUV) and the 
sites were classified into neoplastic (benign/ malignant) and 
non-neoplastic based on the histopathologic features. Results: 
Out of a total of 334 male patients, who underwent 68Ga-PS-
MA-11 PET/CT imaging during the study period, 69 had atypi-
cal PSMA avid sites, out of which histopathologic confirmation 
was available in 21 patients. Of these 21 patients, 17 had biopsy 
proved prostate adenocarcinoma while four underwent PET/CT 
due to elevated serum Prostate specific antigen. 5/21 patients 
were found to have 68Ga-PSMA-11 uptake in a non-neoplas-
tic entity (Inflammatory mediastinal lymph nodes, intracranial 
hemorrhage, cerebral infarct, stromal hyperplasia of breast and 
neurocysticercosis) with mean SUVmax of 5.9 (range:5.3-8.1). 
16/21 patients had 68Ga-PSMA-11 uptake in a non-prostatic 
neoplasm, 4/16 in benign (2-meningioma, paraganglioma, thy-
moma) with mean SUVmax of 14.5 (range:1.9-25) and 12/16 in 
malignant entities (Papillary urothelial carcinoma, adenocarci-
noma of lung, rectum, stomach, papillary carcinoma thyroid, 
liposarcoma and breast invasive ductal carcinoma) with mean 

SUVmax of 10.6 (range:2.3-25). Difference in SUVmax between 
neoplastic and non-neoplastic entities was not statistically sig-
nificant on Mann-Whitney test (U value: 21). Conclusion: The 
present study reaffirms the non specificity of PSMA towards 
prostatic malignancy. This emphasizes on the need to cautiously 
interpret atypical/abnormal sites of PSMA uptake rather than in-
stinctively marking them as metastatic prostatic carcinoma and 
histopathology should be used to solve the diagnostic quan-
dary. This knowledge about non-prostatic 68Ga-PSMA-11 avidity 
can significantly alter the patient management as is evident in 
the present study. Few of these cases have been published or 
accepted for publication. Finally, non-prostatic malignancies 
showing PSMA expression can be potential candidates for alter-
nate novel theranostics.

EP-0583
Clinical implications of Ga-68-PSMA11-PET/CT scan in 
patients with very early biochemical relapse of prostate 
cancer following radical prostatectomy
U. Bashir1, I. Zerizer2, D. Levine2, Y. Du2, S. Chua2, W. Oyen2; 1The 
Institute of Cancer Research, London, UNITED KINGDOM, 2The 
Royal Marsden NHS Foundation Trust, London, UNITED KINGDOM.

Aim: Patients with early biochemical relapse (eBCR) of prostate 
cancer may harbour potentially curable disease limited to the 
pelvis or a few treatable distant sites (oligometastases). Ga-68-
HBED-CC-PSMA-11 (PSMA11) PET/CT is a recent imaging tech-
nique that has the potential to detect localised disease in the 
eBCR cohort with high sensitivity. The purpose of this study was 
to determine the sites of relapse identified by PSMA11-PET/CT 
imaging, and its impact on clinical decision making. Materials 
and Methods: 154 patients with BCR of prostate cancer were 
referred to our centre for PSMA11-PET/CT between Novem-
ber 2015 and August 2017. After excluding patients who had 
prostate-specific antigen (PSA) >0.5 ng/ml, had received recent 
(<12 months) androgen-deprivation therapy (ADT), or had un-
dergone primary radiotherapy instead of radical prostatectomy, 
we identified 28 patients who underwent primary radical pros-
tatectomy and experienced eBCR (PSA <0.5 ng/ml). Scans were 
scored for sites of disease and multi-disciplinary meeting (MDM) 
records were reviewed to access management decisions follow-
ing PSMA11-PET/CT. Results: PSMA11-PET/CT was positive in 
16 (57.1%) and negative in 12 (42.9%) cases. Mean PSA levels 
were similar for PET-positive (0.26± 0.1ng/ml) and PET-nega-
tive (0.23±0.15 ng/ml) patients (p=0.57). Management decision 
differed significantly for PET-positive versus PET-negative pa-
tients (Fisher’s exact test; p=0.004). Specifically, 6 of 16 (37.5%) 
PET-positive patients received metastasis-directed therapy with 
surgical metastatectomy or ablative cyberknife radiotherapy 
(p=0.02). None of the PET-positive patients was subjected to 
active surveillance, compared with 7/12 (58.3%) PET-negative 
patients (p=0.009). In contrast, 4/16 (25%) PET-positive patients 
were started on palliative treatment compared with 1/12 (8.3%) 
PET-negative patient (p=0.35). Salvage radiotherapy (sXRT) was 
opted with similar frequency in both groups, i.e., 6/16 (37.5%) 
PET-positive patients versus 4/12 (33.3%) PET-negative versus 
patients (p=1). Conclusion: Ga-68-PSMA11-PET/CT had a sig-
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nificant impact on decision-making by allowing metastasis-di-
rected treatment in 6/28 (21.4%) patients with eBCR of prostate 
cancer, thus avoiding the side-effects of sXRT or ADT in these 
patients. It also assisted triage of patients into active surveillance 
or palliative treatment based on PSMA11-PET/CT results, where-
as equivalent proportions of patients with positive or negative 
PSMA11-PET/CT imaging underwent sXRT. 

EP-0584
Manifestation of coeliac ganglia on 68Ga-PSMA-11 PET 
enhances the risk of a morphologic MR misinterpretation 
of them as metastatic lymph nodes on PET/MR imaging
B. Malkowski1,2, E. J. Bialek1,3,4; 1Department of Nuclear Medicine, 
The Franciszek Lukaszczyk Oncology Centre, Bydgoszcz, POLAND, 
2Department of Positron Emission Tomography and Molecular 
Diagnostics, Collegium Medicum of Nicolaus Copernicus 
University, Bydgoszcz, POLAND, 3Department of Nuclear Medicine, 
Military Institute of Medicine, Warsaw, POLAND, 4Department of 
Diagnostic Ultrasound, Masovian Bródnowski Hospital, Warsaw, 
POLAND.

Objectives: Coeliac ganglia (CG) has been reported to cause 
pitfalls on 68Ga-PSMA-ligand on PET/CT scans. The aim of this 
study was to investigate the morphologic features and 68Ga-PS-
MA-ligand avidity of coeliac ganglia on hybrid PET/MR imaging. 
Methods: 68Ga-PSMA-11 whole body PET/MR examinations in 
120 patients (mean age 64years; mean dose 169MBq), referred 
for primary staging or follow-up of prostate cancer, were retro-
spectively reviewed to investigate the radiotracer uptake (SU-
Vmax) and morphologic features (size, shape and location on 
T1-weighted and T2-weighted MR images) of the coeliac sym-
pathetic ganglia. The background 68Ga-PSMA-11 activity was 
measured in gluteal muscles and descending aorta. Nodular 
(variable in number), nodular-longitudinal, nodular-linear, oval 
and longitudinal nodular, thick or with oval parts shapes of CG 
were regarded as mistakable with lymph nodes, whereas linear 
(regular, irregular, wavy, intermittent or with small nodules) and 
longitudinal shapes as non-mistakable. Results: On MR scans 
coeliac ganglia were visible in the case of 117 patients out of 120 
(98%) on both sides and in the case of 1 patient only on the left 
side. In the case of 2 patients reliable identification of both CG 
was not possible neither on MR nor on PET scans, probably due 
to their extreme thinness. Mistakable with lymph nodes shape 
on both or at least one side presented 69% (83/120) of patients. 
The left CG were thicker (1,5-7,5, mean 4±1.4mm) than the right 
ones (0.5-7, mean 3±1.3mm). Mean SUVmax was 2.51±1.17 
(range 0.02-5.48) in the left CG and 2.23±1.22 (range 0.02-5.91) 
in the right CG. Increased 68Ga-PSMA-11 uptake, SUVmax above 
2 on both or at least one side, was detected in 75% (90/120) of 
all patients. Both - erroneous shape and elevated 68Ga-PSMA-li-
gand uptake - was observed in 55% (66/120) of all patients. The 
majority of CG: 48% (56/117) of the right and 38% (45/119) of 
the left CG, lied between coeliac trunk (CT) and superior mesen-
teric artery (SMA) not exceeding their levels. Conclusions: the 
nodular, oval and longitudinal (nodular, thick or with oval parts) 
shape of coeliac ganglia itself, especially of the thicker left CG, 
on MR scans may cause mistaking them for metastatic lymph 

nodes. On whole body PET/MR imaging evident and sometimes 
high 68Ga-PSMA-11 uptake in coeliac ganglia increases the risk 
of a misinterpretation of them as prostate cancer metastases. 
Coeliac ganglia on in-vivo PET/MR imaging are located lower 
than it has been presented in most anatomical atlases so far.

EP-0585
68Ga-PSMA PET/CT Interobserver Agreement: Preliminary 
Results of a Lesion Based and Subregional Comparison 
Study
S. Soyluoglu, G. Aktas, F. Ustun, G. Durmus-Altun; Trakya University, 
Faculty of Medicine, Edirne, TURKEY.

Purpose: 68Ga- prostate-specific membrane antigen (68Ga-PS-
MA) Positron emission tomography (PET) is an increasingly 
important imaging tool for detecting local recurrence and 
extra-prostatic disease in prostate cancer. The purpose of this 
study is to evaluate the interobserver agreement for 68Ga-PSMA 
PET/CT study interpretations. Subjects and Methods: 68Ga-PS-
MA PET/CT images of 50 patients with diagnosis of prostate 
cancer were included in the study (14 with primary diagnosis, 
31 with biochemical recurrence and 5 with biochemical per-
sistence after primary therapy). Images were reviewed by two 
high (>5 years with 18F-FDG PET/CT and >2 years with 68Ga-PS-
MA PET/CT), and one low (>5 years with 18F-FDG PET/CT but <2 
years with 68Ga-PSMA PET/CT) experienced observers. Lesion 
detectibilites for local (T), nodal (N) and bone (B) involvement 
and the number of detected lesions for each lymph node re-
gions were analyzed. Lymph nodes were separated into regions 
as pelvis minor (N-1), pelvis major (N-2), abdominal (N-3), and 
distant lymph nodes (N-4). Interobserver agreement was deter-
mined by Cohens κ and corresponding 95% confidence interval 
(CI). Results: Agreement among observers was substantial for 
positive versus negative scan results for almost all lymph nodes 
regions N-2 (κ = 0.77; p<0.001), N-3 (κ = 1.00; p<0.001), N-4 (κ = 
0.82; p<0.001) except N-1 (κ = 0.52; p<0.001). Agreement was 
substantial to almost perfect for local lesions (κ = 0.91; p<0.001) 
and bone involvement (κ = 0.92; p<0.001). Also agreement 
among observers was substantial when analyzed the number 
of detected lymph nodes for seperated regions N-1 (κ = 0.78; 
95% CI, 0.62-0.88), N-2 (κ = 0.94; 95% CI, 0.91-0.97), N-3 (κ = 1.00; 
95% CI, 1.00-1.00), N-4 (κ = 0.97; 95% CI, 0.96-0.98). Conclusion: 
In prostat cancer, the interpretation of 68Ga-PSMA PET/CT im-
ages for local and extra-prostatic lesion detection is consistent 
among observers with low and high levels of experience. In 
pelvis minor, evaluation should be done more algorithmically, 
since experienced and inexperienced observers have relatively 
lower agreement in the assessment of this region than the other 
regions.

EP-0586
Artificial Intelligence Based Method for Automated PET/
CT Measurements of Prostate Gland Volume and Choline 
Uptake
P. Borrelli1, M. Mortensen2, O. Enqvist3, J. Ulen4, M. H. Poulsen5, 
E. Tragardh6, P. Hoilund-Carlsen2, L. Edenbrandt1; 1Sahlgrenska 
University Hospital, Gothenburg, SWEDEN, 2Odense University 
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Hospital, Odense, DENMARK, 3Chalmers University of Technology, 
Gothenburg, SWEDEN, 4Eigenvision, Malmo, SWEDEN, 5Odenses 
University Hospital, Odense, DENMARK, 6Lund University, Malmo, 
SWEDEN.

Purpose/Introduction: Artificial intelligence (AI) provides new 
opportunities for automated image analysis. Uptake of PET trac-
ers in the prostate gland and the size of the gland may serve as 
guidance for management of patients with prostate cancer. We 
aimed to develop and validate an AI-based method for analysis 
of PET/CT studies of the prostate gland. Subjects & Methods: 
The AI-based method included a convolutional neural network 
trained by means of manually segmented PET/CT studies. The 
prostate gland and urinary bladder were segmented in the 150 
PET/CT scans, by experienced nuclear medicine physicians. A 
network, taking both the PET and the CT scans as input, was 
used to delineate the prostate and the urinary bladder in the PET 
scans and a similar model was trained to delineate the prostate 
in the CT scans. Based on the resulting delineation in the PET 
scan the maximum standard uptake value (SUVmax) was calcu-
lated. Based on the prostate delineation in the CT scan the pros-
tate gland volume was calculated. After training, the AI-based 
method was applied to a study group comprising 52 prostate 
cancer patients, who had undergone 18F-choline PET/CT prior 
to radical prostatectomy. Forty-five of these patients were oper-
ated within three months of the PET/CT study. The weight of the 
prostatectomy specimens after removal of the seminal vesicles 
were compared to the corresponding prostate gland volumes 
measured automatically in the CT studies. A nuclear medicine 
specialist recorded “manually” SUVmax in the prostate gland in 
all PET/CT studies for comparison with the corresponding au-
tomatically derived SUVmax scores. Results: The processing 
time with the AI-based method was less than one minute. The 
prostate weight was on average 50g (SD 19g) in the 45 patients 
with a prostatectomy less than 90 days after the PET/CT scan. 
The average volume of the prostate gland automatically mea-
sured from the CT studies was 63mL (SD 19mL). The correlation 
between prostate weight and the automated prostate volume 
measurements was 0.77. SUVmax was on average 7.5 (SD 3.1) 
and the manual and automated SUVmax measurements were 
the same in 49 of the 52 patients. Discussion/Conclusion: Our 
AI-based method for fast automated analysis of the prostate 
gland in PET/CT studies showed good agreement with manual-
ly obtained SUV measurements and pathology-derived weight 
of the prostatectomy specimens suggesting that this approach 
may become a promising adjunct to quantitative assessment of 
PET/CT studies in prostate cancer patients.

EP-0587
68Ga-PSMA-11 PET/CT in assessment of prostate cancer 
patients - comparison with18F-Choline PET/CT with regard 
topatient’s management and therapy monitoring
M. Beheshti1,2, Z. Paymani1,3, H. Geinitz4, F. Moinfar5, W. Loidl6, 
W. Langsteger1; 1PET-CT Center Linz, St. Vincent’s Hospital, Linz, 
AUSTRIA, 2Nuclear Medicine, Paracelsus Medical University, 
Salzburg, AUSTRIA, 3Reasearch Center for Nuclear Medicine, 
Shariati Hospital, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Department 

of Radiation Oncology, St. Vincent’s Hospital, Linz, AUSTRIA, 
5Department of Clinical Pathology, St. Vincent’s Hospital, Linz, 
AUSTRIA, 6Department of Urology, St. Vincent’s Hospital, Linz, 
AUSTRIA.

Aim: 68Ga-PSMA-11 PET/CT is introduced as promising imaging 
in assessment of prostate cancer (PCa). 18F-fluoromethylcholine 
(18F-FCH) has been widely used in patients with recurrent PCa. 
This study compared the value of 68Ga-PSMA-11 with 18F-FCH 
PET/CT in primary and recurrent Pca patients especially with 
regards to pattern of tracer uptake, patient’s management 
and therapy monitoring. Material & Methods: Twenty-nine 
patients with PCa (mean age: 68.8±7.4) who underwent both 
imaging modalities within 30 days either in primary staging 
(n=11 Pts.) or recurrent disease (n=18 Pts.) were included in this 
study. Pathologic lesions were classified in 3 anatomical sections 
of local disease, lymph node metastases (LNM) and bone me-
tastases (BM). Pathologic imaging findings have to be clarified 
histopathologically or by other imaging modalities and/or clin-
ical follow-up. Results: Mean of PSA level was 32.2 ±23.8 ng/
ml (range: 5.0 - 81.0 ng/ml) and 3.46±860 ng/ml (range: 0.21 
to 3133.0 ng/ml) in staging and recurrent group, respectively. 
Overall 145 lesions (16 local, 69 LNM and 60 BM) were analyzed 
on both 68Ga-PSMA-11 with18F-FCH PET/CT. Significantly higher 
SUVmax was seen on 68Ga-PSMA-11 comparing to 18F-FCHPET/
CT in all 3 anatomical localizations (p<0.001). However, it has 
not led to change in patient’s management in staging group.
In recurrent group discordant findings were found between 2 
imaging modalities in 3 groups of patients which led to change 
in patient’s management: 1. Patients with recurrent disease and 
low PSA level of <0.5 ng/ml under anti-androgen therapy (ADT) 
(n=3 Pts.) in whom 18F-FCH PET/CTwere negative; however, 
68Ga-PSMA PET/CTwas able to detect local recurrence (n=1 Pts.) 
and LNM (n=2 Pts.).2. Patients clinically defined as responders 
under ADT (n=7 Pts.) who underwent both imaging modalities 
for therapy monitoring in whom 68Ga-PSMA PET/CT was clearly 
superior providing more reliable findings with significantly high-
er SUVmax (mean: 19.8±12.9, p=<0.01) comparing 18F-FCH PET/
CT(mean SUVmax: 10.8±3.4) in both LNM and BM. ADT seems to 
affect the 18F-FCH uptake in this group of patients. 3. Hormone 
refractory patients with clinically evidence of progressive dis-
ease under ADT (n=4 Pts.) in whom 18F-FCHPET/CTwas able to 
detect additional LNM (n = 1 Pts.) and BM (n=3 Pts.) which were 
unremarkable on 68Ga-PSMA PET/CT. Conclusion: 68Ga-PSMA 
PET/CT showed superior results to 18F-FCH PET/CT with higher 
detection rate particularly in primary staging, therapy monitor-
ing and recurrent disease in patients with low PSA. 18F-FCH PET/
CT seems to be superior especially in assessment of BM in hor-
mone refractory PCa patients with clinical evidence of disease 
progression under ADT. However, further studies are warranted.

EP-0588
Does fluorescence imaging provide sufficient surgical 
guidance or is preoperative imaging required? A blinded 
study in prostate cancer patients
P. Meershoek1,2, E. M. K. Wit2, N. S. van den Berg1, G. H. KleinJan1, 
H. G. van der Poel2, F. W. B. van Leeuwen1,2; 1Leiden University 
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Medical Center, Leiden, NETHERLANDS, 2NKI-AvL, Amsterdam, 
NETHERLANDS.

Introduction: Despite its increasing popularity, fluorescence 
guided surgery imaging is severely handicapped by tissue in-
duced signal attenuation that limits the signal penetration 
(<1cm). The superficial nature of this modality, when using as 
primary imaging tool, could convert into an underestimation 
of the number of targets that have to be surgically removed. 
This theoretical shortcoming was the basis for the clinical intro-
duction of dual-modality/ hybrid tracers. To for-the-first-time 
quantitatively document the detection limits of fluorescence 
imaging in clinical sentinel node (SN) trials, we performed a 
randomized and partially blinded comparison between pre-op-
erative (nuclear medicine) and intraoperative (fluorescence 
based) findings. Subjects & Methods: 27 Patients scheduled 
for robot-assisted prostatectomy, receiving SN dissection and 
extended lymphadenectomy (ePLND), were randomized be-
tween a single injection of the hybrid tracer ICG-99mTc-nanocol-
loid (group 1) or two separate injections using 99mTc-nanocolloid 
and “free” ICG (group 2). Prior to surgery lymphoscintigraphy and 
SPECT/CT were used to non-invasively map the SN templates. 
During the nodal excision the surgeon was initially blinded for 
the preoperative imaging data and had to rely on fluorescence 
guidance alone. Subsequently the preoperative imaging data 
was presented and the SNs missed were removed. Results: The 
different SNB techniques did not yield a significant difference 
in the amount of harvested SNs (mean 8.4 versus 9.3, p=0.782) 
and ePLND LNs (mean 12.2 versus 13.8, p=0.466). In 14 of the 27 
patients (52%), one or more radioactive SNs could not be resect-
ed under fluorescence guidance only; SPECT/CT findings were 
needed to isolate the anatomical location of SNs and dissect 
them. In 6 patients (20%; 18 SNs) remained in situ because the 
SPECT/CT images indicated that resection could lead to surgical 
complications. Conclusion: Fluorescence imaging alone does 
not provide reliable surgical guidance and demands the addi-
tion of preoperative imaging, in this case SPECT/CT, for accu-
rate execution of the surgical procedure. With this study a clear 
warning is issued for the use of fluorescence as primary modal-
ity in surgical guidance.

EP-0589
Neutrophil/Lymphocyte and Platelet/Lymphocyte Rates 
Can Foresee Bone Metastasis in Prostate Cancer Patients?
Y. Ceylan1, S. Tatlıdil2, S. Şen3, B. Sarsık4, Z. Ozcan2; 1Adıyaman 
University Training and Research Hospital, Department of Nuclear 
Medicine, Adıyaman, TURKEY, 2Ege University Medical Faculty, 
Department of Nuclear Medicine, İzmir, TURKEY, 3Ege University 
Medical Faculty, Department of Pathology, Izmir, TURKEY, 4Ege 
University Medical Faculty, Department of Pathology, İzmir, 
TURKEY.

Introduction: Bone metastasis is common in advanced pros-
tate cancer cases, pathologic bone fractures and bone pain 
caused by these metastases affect the quality of life of patients. 
It is noted that inflammatory markers such as neutrophil to 
lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR) and 

neutrophil to monocyte ratio (NMR) may be prognostic bio-
markers in solid tumors in recent years. Our aim is evaluate 
the relation between NLR, PLR, NMR and bone metastases de-
tected in scintigraphy in cases with prostate cancer. Methods: 
Between March 2015 and January 2017, 85 patients with bone 
scintigraphy due to prostate cancer were included. The age 
of the patient, prostate-specific antigen (PSA) values, Gleason 
score, histopathologic features, presence of metastatic focus on 
bone scintigraphy and complete blood count were retrospec-
tively studied. Bone scintigraphic images were obtained with 
a dual-headed gamma camera (Infiniia II GP & Hawkeye 4) by 
obtaining whole body static images from the anterior and pos-
terior projections. Neutrophil, lymphocyte, thrombocyte counts 
were measured with automatic blood counting analyzer (Dyn 
Ruby Cell, ABBOTT, USA). Patients were divided into two groups 
according to the median values   of NLR, PLR and NMR. The re-
lationship between clinicopathological features such as PSA, 
Gleason score, periprostatic invasion, surgical margin positivity, 
seminal vesicle invasion, perineural invasion, bone scintigraphy 
with and without metastatic findings and median NLR, PLR and 
NMR were evaluated. Chi square test was used for statistical 
analysis (p <0.05, significant). Results: The ages of 85 male pa-
tients who met the study criteria ranged from 52 to 86 years. 
The mean age of the patients was 68,5 ± 8,58. Median NLR, PLR 
and NMR were 2.90, 125.69 and 8.38 respectively. When the re-
lationship between NLR, PLR, NMR with bone scintigraphic find-
ings and clinicopathologic features such as, PSA, Gleason score, 
extraprostatic invasion, seminal vesicle invasion, surgical border 
positivity and perineural invasion were analyzed, a statistical-
ly significant relationship was found between high NLR value 
and presence of scintigraphic bone metastasis (p: 0.018, table 
1) and high Gleason score (p: 0.034). There was no significant 
statistical correlation between PLR and NMR and clinicopatho-
logic features (p> 0.05). Conclusion: We present a significant 
relationship between high NLR and bone metastasis in patients 
with prostate cancer in our study. Although there are studies 
that suggest that NLR is an independent risk factor for prostate 
cancer prognosis, we think that its possible prognostic contribu-
tion can be determined by more extensive and detailed studies 
in this patient group.

EP-0590
Comparison of PET and DWI images in the detection of 
bone metastasis of prostate cancer in Ga-68 PSMA PET / MR
S. Asa1, R. Uslu Beşli1, E. Özgür2, S. Khosroshahi1, B. Bakır2, 
Ç. Demirdağ3, E. Güner4, S. Sager1, H. Sayman1, &. Uslu1, K. 
Sönmezoğlu1; 1Istanbul University Cerrahpasa Medical Faculty 
Department of Nuclear Medicine, Istanbul, TURKEY, 2Istanbul 
University Medical Faculty Department of Radiology, Istanbul, 
TURKEY, 3Istanbul University Cerrahpasa Medical Faculty 
Department of Urology, Istanbul, TURKEY, 4Bakırkoy Sadi Konuk 
Training and Research Hospital Department of Urology, Istanbul, 
TURKEY.

Aim: In this retrospective study we aimed to com-
pare PET and DWI images in the detection of bone 
metastases in prostate cancer patients who under-
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went Ga-68 PSMA PET / MR. Materials & Methods:  
A retrospective analysis of 23 Ga-68- PSMA PET/MRI (1 h after 
injection) of prostate cancer patients was performed. MRI se-
quences involved T1W, STIR, and diffusion-weighted images 
(DWI-b:1000). Two readers separately (nuclear medicine and 
radiology physician) assessed both datasets regarding charac-
terisation of bone lesions (negative, suspicious, positive). Both 
patient based and lesion based analysis were performed (max-
imum 10 lesion/patient). All bone lesions were also compared 
with CT, if present. Results: On patient-based analysis, we ob-
served at least one abnormal lesion in 11 of 23 patients using 
both PET and DWI images. Among 64 lesions, that were detect-
ed using both imaging, 3/64 were negative and 61/64 were pos-
itive with PET; whereas DWI was negative in 12/64, suspicious in 
2/64 and positive in 50/64 lesions. Among 12 lesions, that were 
PET positive and DWI negative; 10 of them had an additional CT 
scan, which confirmed sclerotic metastasis in 7 lesions and trau-
matic bone fractures in the rest of them. Re-evaluation of the 
DWI images of the remaining 2 lesions that were initially scored 
as PET positive and DWI negative were noticed to be positive on 
DWI images. Only one lesion was DWI positive and PET negative 
and additional CT image confirmed the presence of degenera-
tive discopathy. Two bone lesions that were negative with PET 
and suspicious in DWI were confirmed to be false positive on 
CT. PET sensitivity, specificity, accuracy, PPV and NPV were 100%, 
50%, 95%, 95% and 100%, respectively. Diffusion-weighted im-
age sensitivity, specificity, accuracy, PPV and NPV were 84%, 
50%, 81%, 94% and 25%, respectively. Conclusion: PSMA PET 
has higher sensitivity, accuracy and NPV in terms of bone me-
tastasis detection compared to DWI.

EP-0591
Response assessment with 68Ga-PSMA PET/CT in 
metastatic castrate resistant prostate cancer patients 
treated with Radium-223. Preliminary results
C. Artigas1, I. Karfis1, S. Sideris1, G. Gebhart1, T. Gil1, E. Woff1, Z. El Ali1, 
A. Kouatang2, A. Peltier1, W. Delbart1, W. Zena1, T. Roumeguere3, P. 
Flamen1; 1Jules Bordet Institute, Brussels, BELGIUM, 2Hopital Saint 
Pierre, Brussels, BELGIUM, 3Hopital Erasme, Brussels, BELGIUM.

Introduction: Response assessment in prostate cancer (PCa) 
patients treated with Radium-223 is challenging as PSA values 
can increase in responding patients and conventional imaging 
techniques (CIT) including bone scan and computed tomogra-
phy are limited by the flare phenomena in bone lesions. Con-
sequently there is a need for better response assessment tools. 
68Ga-PSMA is an oncotropic PET-tracer which has shown prom-
ising results depicting PCa metastases. Moreover, it has recently 
been proposed as a response assessment tool for docetaxel. The 
aim of our study was to evaluate if 68Ga-PSMA PET/CT can be used 
as a tool for response assessment in mCRPC treated with Radi-
um-223. Material and Methods: This is a retrospective analysis 
of 11 progressive mCRPC patients treated in our institution with 
223Ra-dichloride (55kBq/kg) between January 2016 and March 
2018. Follow-up evaluation was performed at baseline, 3 cycles 
(interim) and end-of-treatment (EoT). Patients were classified as 
having progressive disease (PD), stable disease (SD), partial re-

sponse (PR) or complete response (CR) based on three different 
response tools: 1) clinical evaluation (CE) including pain score, 
performance status, blood test, tumor markers PSA and ALP, as 
done in routine clinical practice; 2) CIT following PCWG3 criteria 
(Scher et al JCO2016) and 3)68Ga-PSMA PET/CT using adapted 
PERCIST criteria (PR: decrease SUVmean≥30%; PD: new lesions 
or increase SUVmean≥30%; SD: SUVmean change<30%; CR: no 
lesion). Proportion of patients in each group and concordance 
of response between the three different response tools was 
measured taking CE as the standard reference. Results: All 11 
patients received at least 3 cycles of Radium-223. 6/11 present-
ed PD at interim-CE and stopped treatment, while 4/11 (36%) 
presented PR and 1/11 SD, continuing treatment. EoT-CE pre-
sented PD in 10/11 (90%). Interim-PET showed PD in 9/11 (73%) 
and PR in 2/11 (18%). EoT-PET: PD in 10/11 and 1 PR. Interim-CIT 
presented PD in 6/11 (55%) and SD in 5/11 with no changes at 
EoT. Concordance between CE and PET was found in 8/11 (73%) 
at interim and in 11/11 (100%) at EoT. Concordance between CE 
and CIT was found in 36% (4/11) at interim and 6/11 (55%) at 
EoT. Concordance between interim-PET and EoT-CE was found 
in 10/11 patients (91%). Conclusion: This study suggests that 
68Ga-PSMA PET/CT might be a promising tool for response as-
sessment of mCRPC treated with Radium-223, better than CIT. 
Interim PET at 3 cycles seems to predict response at EoT. Future 
prospective studies are needed to confirm these encouraging 
preliminary findings.

EP-0592
Bone scan activity concentration in prostate cancer bone 
metastases predicts response to Ra-223Cl2-therapy: a 
SPECT/CT study
F. Fiz1, M. Weissinger1, H. Dittman1, C. Campi2, S. Morbelli3, M. 
Piana4, G. Sambuceti3, C. la Fougère1; 1Uni-Klinikum Tübingen - 
Nuclear Medicine Unit, Tübingen, GERMANY, 2National Council of 
Research -SPIN, Genoa, ITALY, 3University of Genoa - Department of 
Health Sciences - Nuclear Medicine Unit, Genoa, ITALY, 4University 
of Genoa - Department of Mathematics, Genoa, ITALY.

Rationale: Assessing the prognostic significance of intensity of 
bone uptake in metastatic castration-resistant prostate cancer 
(mCRPC), which are to be treated with 223RaCl2, is challenging. In 
fact, intense uptake or “superscan” on pretreatment bone scin-
tigraphy was shown to be associated with poor survival after 
223RaCl2 therapy. On the other hand, high uptake of tumor le-
sions would be expected to be associated with high irradiation 
dose and thus favorable antitumoral effect. In this study, we ap-
plied a computational software analysis to bone scan SPECT/CT 
images to identify osteoblastic activity in bone metastases and 
normal bone and correlated findings to treatment response. 
Methods: 76 mCRPC patients, treated with 223RaCl2 therapy, 
were retrospectively enrolled. Patients who were not able to 
complete 6 cycles of 223RaCl2 therapy were excluded. Each pa-
tient underwent a whole-body bone SPECT/CT (99mTc-DPD) for 
baseline staging. This scan was analyzed with a segmentation 
analysis software, which identified bone volumes occupied by 
metastases (mVol) and the normal trabecular bone (bVol) to cal-
culate mean activity concentration within these compartments. 
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A second SPECT/CT was carried out after completion of ther-
apy: patients with newly evolved bone lesions were classified 
as having progressive disease (PD), clearly diminished uptake 
in known metastases was considered partial response (PR) with 
the remaining findings classified as stable disease (SD). Results: 
PR was achieved in 20/76 cases while SD or PD was observed 
in 35 and 21 cases, respectively. At baseline, mean counts in 
mVol of PD patients were significantly lower when compared to 
the other two groups (715±190, 1058±255 and 975±215 mean 
counts, for PD, SD, and PR, respectively, p<0.01). The same pat-
tern (lower mean counts in PD patients) was observed in bVol 
(275±60, 515±188 and 975±215 p<0.001). Conclusions: High 
uptake of bone metastatic lesions and normal trabecular bone 
appears to be associated with therapeutic response in patients 
able to receive a complete course of 223RaCl2. Further evalu-
ation will elucidate whether this uptake/response relationship 
translates into favorable survival.

EP-0593
Uptake In Non-affected Bone Tissue Does Not Differ 
Between [18f]-DCFPyL And [68Ga]-HBED-CC PSMA PET/CT
J. Hammes, M. Hohberg, P. Taeger, M. Wild, B. Zlatopolskiy, P. Krapf, 
B. Neumaier, K. Schomaecker, C. Kobe, M. Schmidt, M. Dietlein, A. 
Drzezga; University Hospital Cologne, Cologne, GERMANY.

Purpose: [68Ga]PSMA-HBED-CC and [18F]DCFPyL have demon-
strated high potential for the detection of recurrent prostate 
cancer. While 18F-based tracers have several advantages with 
respect to availability and image resolution, sensitivity in the 
skeleton might be lower in comparison to 68Ga-based tracers 
due to high bone affinity of [18F]fluoride released from [18F]
DCFPyL. In turn, chemically unbound trivalent 68Ga might also 
exhibit high binding affinities to bone structures and thereby 
influence bone signal. Methods: An analysis of average bone 
SUV was performed using a tool for automated bone tracer up-
take-assessment (EBONI) in 17 patients who underwent PET/CT 
with both [68Ga]PSMA-HBED-CC and [18F]DCFPyL and did not 
have any skeletal lesions. Native bone SUVs, and SUVs relative to 
background uptake in gluteal muscles and liver were compared 
with paired T-test and Wilcoxon signed rank test. Results: Native 
SUVs in unaffected bone tissue and SUVs relative to liver uptake 
were lower in [18F]DCFPyL (0.49) than in [68Ga]PSMA-HBED-CC 
scans (0.52). SUVs relative to gluteal muscles did not differ be-
tween the two tracers. Conclusion: No increase of average 
bone signal intensity was observed for [18F]DCFPyL -PET/CT in 
comparison to [68Ga]PSMA-HBED-CC scans. This indicates that 
diagnostic assessment of the skeleton does not appear to be 
affected by non-specific accumulation of released [18F]fluoride 
or trivalent 68Ga.

EP-0594
18F-DCFPyL PET/CT in Primary Staging of Prostate Cancer
M. Wondergem, F. M. van der Zant, S. V. Lazarenko, R. J. J. Knol; 
Noordwest Ziekenhuisgroep, Alkmaar, NETHERLANDS.

Purpose: Correct primary staging is mandatory for therapy se-
lection and to determine prognosis in prostate cancer patients. 

Commonly used cross-sectional imaging procedures including 
CT, MRI and Choline PET/CT and extended lymph node dissec-
tion (ePLND) have suboptimal diagnostic accuracy for primary 
staging. PSMA targeting radiopharmaceuticals have shown 
better diagnostic accuracy than commonly used imaging pro-
cedures. This study presents data of a retrospective cohort of 
patients that received PET/CT with 18F-DCFPyL for staging of 
primary prostate cancer. Material and Methods: From Novem-
ber 2016 all consecutive patients that received 18F-DCFPyL PET/
CT for primary staging of prostate cancer were included in the 
study. Detection rates of metastases were calculated for different 
clinical parameters, including PSA, Gleason score, clinical T-stage 
and risk on having lymph node metastases according to MSKCC 
nomograms and ROACH formula. Subsequently 18F-DCFPyL PET 
findings were compared to CT and extrapolated to ePLND. Re-
sults: One hundred thirty-three patients were analysed. In 69 
patients suspicious lymph nodes were detected with 18F-DCF-
PyL of which 59% and 29% showed no suspected lesions on 
CT, for locoregional and distant sites, respectively. In 43% of 
patients 18F-DCFPyL PET/CT detected lesions suspicious for me-
tastases outside the ePLND area. 18F-DCFPyL PET/CT detection 
rates show great similarities in comparison to established pre-
diction models of risk on lymph node metastases. Conclusion: 
This study shows that 18F-DCFPyL PET/CT has clinical impact in 
primary staging of prostate cancer. Large prospective trials that 
compare 18F-DCFPyL findings with histopathological findings af-
ter ePLND are needed in order to position 18F-DCFPyL PET/CT in 
the staging algorithm for primary prostate cancer.

EP-0595
Comparison of Ga-68 PSMA PET/CT and Ga-68 PSMA PET/
MRI with biparametric prostate MRI in terms of location 
and extension of primary prostate gland tumour
L. Uslu Beşli1, S. Asa1, B. Bakır2, H. Sayman1, S. Sağer1, B. Razavi 
Khosroshahi1, E. Güner3, Ç. Demirdağ4, M. Demir1, I. Uslu1, 
K. Sönmezoğlu1; 1Istanbul University Cerrahpasa Medical 
Faculty, Department of Nuclear Medicine, Istanbul, TURKEY, 
2Istanbul University Istanbul Medical Faculty Department of 
Radiodiagnostics, Istanbul, TURKEY, 3Bakırköy Dr. Sadi Konuk 
Training and Research Hospital Department of Urology, Istanbul, 
TURKEY, 4Istanbul University Cerrahpaşa Medical Faculty 
Department of Urology, Istanbul, TURKEY.

Aim: Ga-68 PSMA PET/CT is an effective imaging tool for de-
tection of lymph node and organ metastasis in prostate cancer 
patients. However, it has limited efficacy in the detection of pres-
ence and extension of primary prostate gland lesions and local 
recurrence, due to both poor anatomical resolution compared 
to PET/MRI and intense nearby bladder activity. We aim to com-
pare Ga-68 PSMA PET/CT with PET/MRI including bi-parametric 
prostate MRI (bpMRI) in terms of detection of the site and exten-
sion of prostate gland tumours. Material and Methods: All pa-
tients had sequential Ga-68 PSMA PET/CT and PET/MRI involving 
bpMRI sequences of the prostatic bed including T1-weighted 
(T1W), T2-weighted (T2W) and focus diffusion weighted imag-
ing (DWI) (b=50-400-800 and b=50-1400) and ADC mapping. 
PET/CT images were compared to PET/MRI involving bpMRI in 
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terms of localisation and extension of prostate lesions. All images 
were recorded on a prostate scheme and scored according to 
imaging agreement: Score-1=total agreement, score-2=mostly 
in agreement, score-3=poor agreement, score-4=disagreement. 
Results: Among 28 prostate cancer patients included, no pros-
tate lesion was detected in any of the imaging modalities in 6 
patients (score-1). Comparing PET/CT and PET/MRI, among 22 
patients with positive lesion, 16 were score-1, 4 were score-2 
and 2 were score-3. In one of the score-3 patients, PET/CT un-
derestimated the real extension of the primary tumour, which in-
volved whole right lobe both in PET/MRI and bpMRI. In the other 
score-3 patient, urinary activity obscured the tumoral uptake on 
PET/CT, resulting in underestimation of the tumor involvement. 
Among score-2 patients, 2 had additional false-positive uptake 
on PET/CT, that was absent on PET/MRI or bpMRI, probably due 
to scatter artefact. In a score-2 patient, PET/CT overestimated the 
size of the prostate lesion compared to PET/MRI and bpMRI. In 
another score-2 patient, uptake on PET/CT was confirmed to be 
false-positive uptake of BPH nodules on PET/MRI. Conclusion: 
Due to better anatomical correlation, Ga-68 PSMA PET/MRI to-
gether with bpMRI, can more accurately delineate prostatic le-
sions compared to Ga-68 PSMA PET/CT.

EP-0596
11C-choline Predicits Survival In Prostate Cancer Patients 
With PSA < 1 ng/mL
G. Giovacchini1, P. Guglielmo2, E. Incerti3, P. Mapelli4, A. Samanes 
Gajate3, E. Giovannini1, M. Riondato1, A. Briganti5, L. Gianolli3, 
A. Ciarmiello6, M. Picchio4; 1Department of Nuclear Medicine, 
Sant’Andrea Hospital, La Spezia, ITALY, 2University of Milano-
Bicocca, Milan, ITALY, 3Department of Nuclear Medicine, IRCCS San 
Raffaele Scientific Institute, Milan, ITALY, 4Vita-Salute San Raffaele 
University, Milan, ITALY, 5Department of Urology, IRCCS San 
Raffaele Scientific Institute, Milan, ITALY, 6Department of Nuclear 
Medicine, S. Andrea Hospital, La Spezia, ITALY.

Purpose: The main drawback of 11C-choline PET/CT for restag-
ing prostate cancer (PCa) patients with biochemical failure is 
the low positive detection rate for prostate specific antigen 
(PSA) < 1 ng/mL. This study was performed to assess wheth-
er 11C-choline PET/CT predicts PCa survival for PSA < 1 ng/mL. 
Methods: We retrospectively reviewed 11C-choline PET/CT 
scans performed at the Department of Nuclear Medicine, IRCCS 
San Raffaele Scientific Institute, Milan, Italy on PCa consecutive 
patients treated with radical prostatectomy from December 
1st, 2004 to July 31st, 2007 and with PSA < 1 ng/mL at time of 
PET/CT. Primary outcome variables were estimates of survival 
probabilities, as determined by Kaplan-Meyer curves, and the 
association between covariances of interest and survival rates as 
identified by Cox-regression analysis. Results: Median follow-up 
after radical prostatectomy was 6.9 years (95% confidence inter-
val, CI, 2.0-14.5 years). 11C-choline PET/CT was positive in 20.5% 
of patients. Median PCa-specific survival was 13.4 years (95% CI, 
9.9-16.8 years) in patients with positive 11C-choline PET/CT and 
it was not achieved in patients with negative 11C-choline PET/CT 
(Log-Rank, Chi-Square=15.0, P<0.001). 10-year survival probabil-
ities for patients with positive 11C-choline PET/CT and with neg-

ative 11C-choline PET/CT were 86.0% (95% CI: 80.7%-91.3%) and 
63.6% (95% CI: 54.5-72.7%) respectively. At multivariate analy-
sis, only 11C-choline PET/CT significantly predicted PCa-specific 
survival (hazard ratio=2.54, 95% CI, 1.05-6.13, P=0.038). Patients 
with pathological 11C-choline uptake in the prostatic bed or in 
pelvic lymph nodes had longer PCa-specific survival in compar-
ison to patients with pathological tracer uptake in the skeleton 
(Log-Rank: Chi-Square=27.4, P<0.001). Study limitation is the 
retrospective design. Conclusion: The role of 11C-choline PET/
CT for detection recurrent disease and PSA < 1 ng/mL is debat-
ed. Our data show that 11C-choline PET/CT predicts survival in 
this low PSA range. As long as more sensitive radiotracers, such 
as 68Ga-PSMA-11, do not become more widely available, these 
results might support a broader use of radiolabeled choline in 
restaging PCa for PSA < 1 ng/mL.

EP-0597
18F-Fluciclovine for the detection of patients with 
suspected biochemical recurrence of prostate cancer: 
results of a single center
D. Wyndaele1, R. Janssen2, R. Nuyten1, S. Lardenoije1, M. Roef1, L. 
van Warmerdam1, B. Vriens1, T. Budiharto1, P. van der Toorn1, E. 
Koldewijn1, E. Vrijhof1; 1Catharina Cancer Institute, Eindhoven, 
NETHERLANDS, 2Fontys Paramedical University, Eindhoven, 
NETHERLANDS.

Purpose/Introduction: Early and accurate detection of the 
extent of local recurrence and of regional/distant metastases 
in biochemical recurrence (BCR) of prostate cancer can inform 
therapy decisions when tumours are small and most amenable 
to localized therapy. 18F-Fluciclovine is a synthetic amino acid 
positron emission tomography (PET) radiotracer that is EMA- 
and FDA-approved for use in the detection of BCR of prostate 
cancer based on its encouraging histologically-confirmed diag-
nostic performance. Here, we report the experience from our 
clinic in evaluating the utility of 18F-Fluciclovine PET/Comput-
ed Tomography (PET/CT) for the detection of lesions across a 
range of prostate-specific antigen (PSA) levels in patients with 
suspected BCR of prostate cancer. Subjects and Methods: 
Data were obtained at the Catharina Cancer Institute, Eind-
hoven, Netherlands. Scans were conducted and images were 
interpreted according to standardized procedures. The most re-
cent PSA measurement before the 18F-Fluciclovine PET/CT took 
place was recorded as the baseline PSA level for each patient. 
Detection rates (the proportion of scans containing one or more 
area considered positive for cancer) were stratified by baseline 
PSA levels and were also determined for the subject as well as 
regional levels. Results: Between February 2017 and April 2018, 
105 patients were scanned. Mean age was 72 years (range 59-
87) and mean PSA level was 7,05 ng/mL (range 0,11-47 ng/mL). 
7 patients (6,67%) had a baseline PSA between 0.1 and 0.2 ng/
mL, 10 patients (9,52%) >0.2-0.5, 7 patients (6,67%) >0.5-1.0, 9 
patients (8,57%) >1.0-2.0, 33 patients (31,43%) >2.0-5.0, and 39 
patients (37,14%) had a PSA level >5.0 ng/mL. 18F-Fluciclovine 
PET/CT detected lesions in 76 patients (76,8%); lesions were de-
tected in the prostate/prostate bed and in pelvic lymph nodes 
in 47 and 35 patients (47,5% and 35,4%), respectively. Metastat-
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ic involvement outside the pelvis was detected in 21 patient 
scans (21,2%), while 17 scans (17,2%) showed lesions in skele-
tal sites. Generally, the detection rate increased with increasing 
baseline PSA, with detection rates of 28,6%, 70%, 28,6%, 44,4%, 
81,8% and 92,3% among patients with baseline PSA levels in the 
range 0.1-0.2, >0.2-0.5, >0.5-1.0, >1.0-2.0, >2.0-5.0, and >5.0 ng/
mL, respectively. Discussion/Conclusion: In line with previous 
studies, 18F-Fluciclovine was able to sensitively detect BCR of 
prostate cancer, even at PSA levels ≤0.5 ng/mL. 18F-Fluciclovine 
PET/CT shows utility for the detection of disease in the prostate/
bed, as well as in extraprostatic tissue and bone.

EP-0598
68Ga-PSMA-11 PET/CT-derived Metabolic Parameters 
For Determination Of Whole-body Tumor Burden And 
Treatment Response In Prostate Cancer
C. Schmidkonz, M. Cordes, D. Schmidt, T. Bäuerle, T. I. Götz, M. Beck, 
O. Prante, A. Cavallaro, M. Uder, B. Wullich, P. Goebell, T. Kuwert, P. 
Ritt; Universitätsklinikum Erlangen, Erlangen, GERMANY.

Purpose: We aimed at evaluating the role of 68Ga-PSMA-11 
PET/CT-derived metabolic parameters for assessment of whole-
body tumor burden and its capability to determine therapeutic 
response in patients with prostate cancer. Methods: A total of 
142 patients with biochemical recurrence of prostate cancer 
underwent PET/CT with [68Ga]Ga-PSMA-HBED-CC (68Ga-PS-
MA-11). Quantitative assessment of all 641 68Ga-PSMA-11-pos-
itive lesions in the field-of-view was performed to calculate 
PSMA-derived parameters, including whole-body PSMA tumor 
volume (PSMA-TV) and whole-body total lesion PSMA (TL-PS-
MA), as well as the established SUVmax and SUVmean values. All 
PET-derived parameters were tested for correlation with serum 
PSA levels and for association with Gleason scores. In 23 patients 
who underwent 68Ga-PSMA-11 PET/CT before and after thera-
py with either external beam radiation, androgen deprivation, 
or docetaxel chemotherapy, SUVmax and TL-PSMA were com-
pared to radiographic response assessment of CT images based 
on RECIST 1.1 criteria and to biochemical response determined 
by changes of serum-PSA levels. Results: PSMA-TV and TL-PSMA 
demonstrated a significant correlation with serum PSA-levels (P 
< 0.0001) and TL-PSMA was significantly different for different 
Gleason scores. The agreement rate between TL-PSMA derived 
from PET and biochemical response was 87% (95% confidence 
interval, 0.66-0.97) (Cohen’s κ= 0.78; p=<0.01) and, thus, higher 
than for SUVmax, which was 74% (95% CI, 0.52-0.90) (κ= 0.55; 
p=<0.01). Furthermore, agreement to PSA was higher for TL-PS-
MA and SUVmax, than for CT-based response evaluation. Dis-
cordant findings between PET and CT were most likely due to 
limitations of CT and RECIST in rating small lymph nodes as me-
tastases, as well as bone involvement, which was sometimes not 
detectable in CT. Conclusion: 68Ga-PSMA-11 PET/CT derived 
metabolic tumor parameters showed promising results for eval-
uation of treatment response. Especially TL-PSMA demonstrated 
higher agreement rates to biochemical response, compared to 
SUVmax. Larger, ideally prospective trials are needed to help to 
reveal the full potential of metabolic parameters derived from 
PET imaging with 68Ga-PSMA-11.

EP-0599
Localization And Restaging Of Carcinoma Prostate 
By 68Ga PSMA PET/CT In Patients With Biochemical 
Recurrence
N. K. Seniaray, R. Verma, A. Pruthi, E. S. Belho, H. Mahajan; Sir 
Ganga Ram Hospital, New Delhi, INDIA.

Introduction: Prostate cancer is the most common solid cancer 
in men. Its incidence increases with age and thus is a major health 
concern for the ageing population of the developing world. Fol-
lowing definitive treatment of prostate cancer by radical pros-
tatectomy (RP) or radiotherapy, cancer recurrence is heralded 
by an increase in serum prostate-specific antigen (PSA) which is 
called biochemical recurrence. Depending on the patient pop-
ulation studied, 15-40% of patients experience rising serum PSA 
levels. Determining whether recurrence is local, regional (pelvic) 
or distant (outside the pelvis) is critical when considering ap-
propriate further treatment options. Early localization of disease 
recurrence after definitive treatment of prostate cancer is vital to 
determine suitability for salvage treatment. Aim: To investigate 
the relationship between prostate specific antigen (PSA) level 
and detection of suspected cancer recurrence using 68 Ga-PS-
MA PET/CT in patients with biochemical recurrence after radical 
prostatectomy (RP) or radiotherapy Methods: We prospective-
ly analyzed retrospective data of men with carcinoma prostate 
post RP and post radiotherapy with biochemical recurrence 
from May 2014 to Jan 2018 by 68 Ga-PSMA PET/CT We includ-
ed men with suspected recurrent prostate cancer based on an 
elevated post treatment PSA level. The data collected analyzed 
the relationship of the pre-scan PSA level to the probability of a 
positive scan finding for recurrent prostate cancer. Results: Our 
cohort included 150 men, all had adenocarcinoma of prostate, 
124/170 had a previous RP and 46/170 had prior radiotherapy. 
The median PSA of the RP group was 1.8 ng/mL and 5.6 ng/mL 
in the radiotherapy group. In the post RP cohort, the detection 
rate of 68 Ga-PSMA PET/ CT was 39.3% for PSA 0.2 to <0.5 ng/
mL, 45.3% for PSA 0.5 to <1 ng/mL, 72.0% for PSA 1 to <2 ng/
mL and 89.5% for PSA ≥2. Lymph node metastasis post RP was 
identified in 67% of men with suspected disease recurrence. In 
the post radiotherapy cohort the detection rate was 96.1 % for 
PSA 2 to 4 ng/mL, 99.2% for PSA 4 to 6 ng/ mL and 100% for 
PSA ≥6. Local recurrence after radiotherapy was present in 62 
% of the cohort and 58 % had lymph node metastasis. Conclu-
sions: 68Ga-PSMA PET/CT provides a novel imaging modality 
for the detection of prostate cancer recurrence and metastasis. 
Suspected PSMA avid metastatic lesions are common and are 
identified at low post treatment PSA levels, which if detected 
will help direct appropriate salvage treatment

EP-0600
Utility of [11C]-acetate PET/CT for prediction of prostate-
cancer specific survival in patients with biochemical 
relapse after radiation therapy
N. Regula1, S. Johansson2, V. Kastaras2, H. Honarvar1, J. Sörensen1; 
1Dept. of Surgical Sciences, Uppsala University, Uppsala, SWEDEN, 
2Dept. of Immunology, Genetics and Pathology, Uppsala University, 
Uppsala, SWEDEN.
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Purpose: [11C]-acetate PET/CT is clinically used for localizing 
biochemical relapse of prostate cancer (PCa) after primary treat-
ment and is a strong predictor of survival at relapse after pros-
tatectomy. The long-term predictive value in patients treated 
with radiation therapy (RT) is not known. This study analyzed 
the prognostic value of [11C]-acetate PET/CT and evaluated PET 
image metrics in relation to survival. Methods: All patients with 
documented PSA-relapse after previous RT alone or in combi-
nation with adjuvant therapy undergoing [11C]-acetate PET/CT 
in one institution were retrospectively evaluated and clinical 
data were recorded. All previously reported findings of local re-
currence, regional or distal lymph node metastases and bone 
metastases were counted. [11C]-acetate PET/CT scans were eval-
uated regarding [11C]-acetate uptake intensity (SUVmax) and 
tumor volume (TV). Total TV and total lesion activity (TLA; sum 
of SUVmax × TV) of all PET positive lesions in each patient were 
calculated. Survival analysis in the entire material by categoriz-
ing the patients into tertiles of PET image metrics was followed 
by Cox-proportional hazard ratios (HR) analysis. Results: Nine-
ty-nine patients were included, and 37 PCa-specific deaths were 
registered. PET/CT identified at least one PET-positive lesion in 
87% (n=86) of patients. PSA at time of PET was 10.98 ± 13.68 
(mean ± SD). Five-year PCa-specific survival was 71% and 91% 
for a positive and negative PET, respectively (p=0.09). Univariate 
HR was significantly increased for Gleason score (1.74, p<0.01), 
PSA at time of scan (1.02, p=0.02), tertile of TTV (3.43, P<0.01), 
tertile of TLA (2.01, p<0.01), number of distal lymph node me-
tastases (1.32, p=0.002) and number of bone metastases (1.13, 
p=0.01). In a multivariate model the strongest predictor was ter-
tile of TTV (HR 9.24, p<0.001), followed by Gleason score and 
age. Five-year PCa-specific survival was 94, 80 and 31% for each 
TTV tertile (p<0.001). PSA at time of scan was not independent-
ly predictive of outcome and showed moderate but significant 
correlation (ρ=0.51, p<0.001) with all PET volumetrics. Conclu-
sion: [11C]-acetate PET/CT may predict survival in the setting of 
PSA relapse after RT. Total acetate-avid tumor volume was the 
strongest predictor of survival in this study.

EP-0601
68Ga-PSMA-11 PET/CT and salvage radiotherapy in 
patients with very low PSA after radical prostatectomy
A. Farolfi1, L. Calderoni1, G. Vara1, B. Perez Lopez2, A. Lambertini1, 
V. Cervati1, G. Siepe3, G. Morganti3, P. Castellucci1, S. Fanti1; 
1Metropolitan Nuclear Medicine, S. Orsola-Malpighi Hospital, 
University of Bologna, Bologna, ITALY, 2Department of Nuclear 
Medicine, Hospital Clinico Universitario de Salamanca, Salamanca, 
SPAIN, 3Service of Radiotherapy, Department of Oncology and 
Hematology, S.Orsola-Malpighi Hospital, University of Bologna, 
Bologna, ITALY.

Purpose: To evaluate the role of 68Ga-PSMA-11 PET/CT (PS-
MA-PET) in salvage radiotherapy (SRT) in a cohort of patients 
with very low PSA after radical prostatectomy (RP). Methods: 
Enrolling criteria of our retrospective single-centre study (March 
2016 - February 2018) were: a) prostate cancer (PC) treated with 
PR; b) PSA values comprised between 0.2 and 0.5 ng/mL at the 
time of PSMA-PET and c) eligibility for SRT. SRT treatment re-

sponse was defined as PSA ≤ 0.1 ng/mL. When available, the 
mean clinical follow-up time was 13 months (range 6-22). Stu-
dent’s t-test, Pearson’s chi-squared test and logistic regression 
were employed to estimate factors associated with the post-SRT 
treatment response. Results: A total of 114 patients fulfilled these 
criteria (mean age 66 years) and 50/114 (43.9%) underwent SRT 
after performing PSMA-PET. Mean PSA value before PSMA-PET 
was 0.3 ng/mL (median 0.3). PSMA-PET resulted positive in 
19/114 (16.7 %) and among these 11/114 (9.6%) underwent SRT 
and subsequent clinical follow-up. 4/114 (3.5%) had a systemic 
spread of disease. The mean PSA values post-SRT were signifi-
cantly different (p=0.036) between patients where SRT covered 
all PSMA-positive lesions 6/36 (16.7%) and patients where SRT 
did not cover all PSMA-positive lesions in 5/36 (13.9%). Among 
PSMA-negative scans, 25/114 (21.9%) underwent SRT and clini-
cal follow-up. Treatment response was reached in 19/25 (76.0%) 
of which 4 on ADT. A slightly significant difference between PSA 
post-SRT and histological N stage was found in patients which 
performed PLND both in positive and negative PSMA-PET scans 
(p=0.08). On logistic regression none clinical parameters signifi-
cantly correlated with treatment response. In patients eligible 
for SRT with a negative PSMA-PET, avoiding SRT increase the 
risk of an increased PSA (odds ratio 2.118; 95%CI=1.499-2.991). 
Conclusions: 68Ga-PSMA-11 PET/CT may play a role in patients 
with very low PSA after RP addressing patients with a negative 
scan to a SRT whereas patients with PSMA-positive scan should 
consider a SRT covering all detected lesions and/or other metas-
tases-directed therapies if feasible.

EP-0602
Complementary role of diffusion weighted imaging and 
PSMA-PET in PET/MRI of recurrent prostate cancer
B. Noto1,2, K. Auf der Springe1,3, M. Schäfers1,2, K. Rahbar1,2, F. 
Büther1,2, T. Krähling1,4, T. Allkemper1,3, L. Stegger1,2; 1University 
Hospital Münster, Münster, GERMANY, 2Department of Nuclear 
Medicine, Münster, GERMANY, 3Institute for Clinical Radiology, 
Münster, GERMANY, 4Institutie of Clinical Radiology, Münster, 
GERMANY.

Introduction: PSMA-PET has demonstrated markedly supe-
rior performance compared to morphologic imaging for the 
localization of tumor lesions in biochemical recurrent pros-
tate cancer. However, as is known from histologic studies, 20% 
of primary prostate cancers cells and a substantial number of 
metastases do not overexpress PSMA and therefore may be 
undetectable by PSMA-PET. Diffusion-weighted MRI (DWI) is an 
evolving method, which has shown good sensitivity in the de-
tection of lymph node metastases of prostate cancer. However, 
the positive predictive value of the method has been shown to 
be limited. With the introduction of combined PET/MRI systems, 
PSMA-PET and DWI can be performed simultaneously togeth-
er with standard MRI sequences for morphological assessment. 
We hypothesized that adding DWI to a PSMA-PET/MRI proto-
col, would results in the detection of additional PSMA-nega-
tive lymph node metastases, thereby improving overall per-
formance of PET/MRI. Methods: 43 patients with biochemical 
recurrence of prostate cancer (median PSA level 3.9 ng/ml), 



S539 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

without prior systemic treatment underwent PSMA-PET/MRI, 
including DWI of the abdomen and pelvis. PSMA-PET and DWI 
images were evaluated side by side for positive lymph nodes. 
Lesions were categorized as positive in PSMA, DWI or both. As-
sessment of lesion growth in morphologic imaging was used as 
the reference standard. DWI positive but PSMA negative lymph 
node lesions that showed an increase in size were categorized 
as PSMA-negative metastases. Results: Overall PSMA-PET de-
tected 23 lymph nodes lesions in 15 patients (range 0-3 per pa-
tient). DWI detected 25 lymph nodes lesions in 15 patients (0-3 
per patient). 17 lymph nodes were positive in DWI as well as in 
PSMA (positive percent agreement 74%). 6 lymph node lesions 
were only positive in PSMA and 8 lymph node lesions were only 
positive in DWI but negative in PSMA. 4 of the 8 DWI-positive 
but PSMA-negative lymph nodes showed growth (50%). Overall 
DWI identified 4 additional lymph node metastases (+17%). All 4 
were found in 2 patients without lesion detection in PSMA-PET. 
Conclusion: Adding DWI to a PSMA-PET/MRI-protocol signifi-
cantly increases PET/MRI performance by identifying additional 
PSMA-negative metastases.

EP-0603
Prostate Cancer PET imaging: variability in healthy tissue 
uptake and quality control of [68Ga]Prostate Specific 
Membrane Antigen (PSMA), [18F]fluoromethylcholine 
(FCH) and [18F]dihydrotestosterone (FDHT).
B. H. E. Jansen1, G. M. Kramer1, M. C. F. Cysouw1, M. M. Yaqub1, 
B. de Keizer2, J. Lavalaye3, J. Booij4, O. S. Hoekstra1, R. Boellaard1, 
D. E. Oprea-Lager1; 1VU University Medical Center, Amsterdam, 
NETHERLANDS, 2UMC Utrecht, Utrecht, NETHERLANDS, 3St. 
Antonius Ziekenhuis, Nieuwegein, NETHERLANDS, 4Academic 
Medical Center Amsterdam, Amsterdam, NETHERLANDS.

Introduction: PET imaging is increasingly used in prostate 
cancer diagnostics as it enables sensitive lesion detection and 
molecular characterisation of cancer lesions in vivo. For accurate 
PET interpretation and cancer staging, understanding of healthy 
tissue uptake is important, as the uptake of suspected tumours 
is compared to background activity (surrounding healthy tissue 
or a reference organ). Hence, high variability in healthy tissue 
uptake could impair reliable PET reading, both between pa-
tients and within patients at different time points during treat-
ment. The aim of this study was to quantify the variability of 
[68Ga]Prostate Specific Membrane Antigen ([68Ga]PSMA), [18F]flu-
oromethylcholine ([18F]FCH) and [18F]dihydrotestosterone ([18F]
FDHT) uptake in healthy tissues, in order to evaluate their ap-
propriateness as reference region. Additionally, reference ranges 
for standardized uptake values (SUV) will be provided, which are 
applicable as image-derived Quality Control (QC) for future PET 
acquisitions. Materials and Methods: N=201 PET scans from 
multiple hospitals were analysed, including n=87 [68Ga]PSMA; 
n=87 [18F]FCH and n=27 [18F]FDHT PET/CT scans. Tracer uptake 
in the aortic blood pool, lung, liver, bone marrow and muscle 
was assessed, using several SUV metrics (i.e. SUVmax, SUVpeak, 
SUVmean). Variability in uptake was analysed using Coefficients 
of Variations (COV %). For image-derived QC purposes, SUV ref-
erence ranges (mean ± 1.96*SD) were provided for all healthy 

tissues, for each radiotracer. Results: For [68Ga]PSMA, lowest vari-
ability was observed for blood pool SUVpeak (COV 19.0%; ref-
erence range 0.8 - 1.7). All other tissues displayed considerable 
variability (range COV 27.6 - 32.0%). For [18F]FCH, liver SUVpeak 
was most stable (COV 16.8%; reference range 7.3 - 14.4). Reliable 
uptake was also observed in the blood pool and bone marrow 
(COV 19.1 - 19.5%). For [18F]FDHT, stable uptake was observed 
in the liver, blood pool, and bone marrow (COV 14.0 - 18.3%; 
reference range liver SUVpeak 3.3 - 5.8). Acquisition efficiency 
rates (i.e. total image-detected Bq / injected dose at start scan) 
were stable for all tracers (COV 6.2 - 10.7%). Conclusion: Only 
blood pool provide a reliable reference region for [68Ga]PSMA 
PET scans. For [18F]FCH and [18F]FDHT PET, either liver, blood pool 
or bone marrow could be used as reference regions. Reference 
ranges for healthy tissue uptake and scanner efficiency per trac-
er are proposed as image-derived QC measures.

EP-0604
Evaluation of Prostate Cancer Bone Lesions With a PSMA 
Agent (18F DCFPyL) Compared to 18F NaF
L. Lindenberg1, S. Harmon2, E. Mena1, J. Eary3, E. Bergvall4, B. 
Turkbey1, S. Adler2, M. Czarniecki1, R. Madan5, A. Couvillon5, A. 
Lindenberg4, K. Prasad6, R. Mease7, M. Pomper7, W. Dahut5, P. 
Choyke1; 1Molecular Imaging Program, CCR, NCI, NIH, Bethesda, MD, 
UNITED STATES OF AMERICA, 2Leidos Biomedical Research, Bethesda, 
MD, UNITED STATES OF AMERICA, 3NCI, NIH, Bethesda, MD, UNITED 
STATES OF AMERICA, 4Ft Belvoir Community Hospital, Ft Belvoir, 
VA, UNITED STATES OF AMERICA, 5GU Malignancies Branch, CCR, 
NCI, NIH, Bethesda, MD, UNITED STATES OF AMERICA, 6WRNMMC, 
Bethesda, MD, UNITED STATES OF AMERICA, 7Johns Hopkins Medical 
Institutions, Baltimore, MD, UNITED STATES OF AMERICA.

Introduction: PSMA radiotracers are finding prostate cancer 
imaging utility in all disease phases. A next generation PSMA 
agent, 18F DCFPyL, is being evaluated. In prostate cancer, 18F 
NaF PET/CT shows increased sensitivity for bone metastasis 
compared to standard bone scintigraphy. In this study, a com-
parison between 18F DCFPyL and 18F NaF for prostate cancer 
bone metastasis detection was performed. Methods: Patients 
with known metastatic prostate disease underwent separate 
whole-body imaging with DCFPyL and NaF. Tumor uptake was 
compared between the two scans for the number and location 
of skeletal metastases. Results: Twenty patients (ages 50-83 
years) with average serum PSA 12 ng/mL (range 0.01- 57.3 ng/
mL) were enrolled in the study. Definitive therapy for prostate 
cancer at initial diagnosis was performed in 75% (n=15/20) with 
33% (n=5/15) undergoing radiation therapy and 67% (n=10/15) 
undergoing prostatectomy. On average, patients were imaged 
6 years after initial prostate cancer diagnosis (range 1 month-17 
years). 138 bone metastases were detected by either tracer. DCF-
PyL detected 64% (n=89/138) of total bone lesions compared to 
98% (n=135/138) detected by NaF. For both tracers, lesions were 
predominantly seen in the pelvis (37%, n=51/138) and spine 
(28%, n=39/138). NaF detected more bone lesions than DCFPyL 
in 35% (n=7/20) of patients and detected equal lesions in 30% 
(n=6/20). DCFPyL detected 3 more bone lesions than NaF in 1 
patient. Superscan appearance was seen in 2 patients (11%) by 
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both agents. There were 30% (n=6/20) of patients without bone 
lesion uptake on either scan (PSA range 0.02- 13.06ng/mL). Soft 
tissue metastases were observed with DCFPyL in 3 patients with 
negative skeletal findings with either tracer. DCFPyL detected 
mixed bone and soft tissue metastases in 55% (n=11/20) of pa-
tients. Bone metastasis without soft tissue disease was seen in 
3 patients. Bone biopsy verified prostate cancer metastasis in 4 
lesions with concordant NaF/DCFPyL uptake but was negative 
in 1 lesion with concordant NaF/DCFPyL uptake. Further me-
tastasis biopsy results are pending. Conclusion: NaF detected 
more bone lesions than DCFPyL in this group. Decreased bone 
lesion visualization on DCFPyL compared to NaF could suggest 
identification of viable tumor versus continued bone remodel-
ing from metastasis reported with NaF. This information could 
impact therapeutic strategies that rely on accurate disease map-
ping. PSMA overexpression was also detected in non-osseous 
tumors by DCF Acknowledgements: This research was sup-
ported by the NCI Contract No. HHSN261200800001E.

EP-0605
Correlation of Ga-68 PSMA PET/CT Findings with Gleason 
Grades and Serum PSA Values for the Primary Staging of 
Patients with Prostate Adenocarcinoma
I. Ozturk, G. Ucmak, B. Esen Akkas, B. Demirel; S.B.U. Ankara 
Oncology Research and Training Hospital, Ankara, TURKEY.

Aim: Prostate Spesific Membrane Antigen (PSMA) is a trans-
membrane protein located mainly in the prostate tissue. PSMA 
expression is present in almost all primary and metastatic le-
sions of the adenocarcinomas of the prostate gland. With Ga-
68 PSMA PET/CT scan, prostate cancer lesions can be detect-
ed with high diagnostic accuracy. PSMA expression is known 
to increase in aggressive disease. In our study, the correlation 
of SUV max values of primary prostatic lesion with serum PSA 
levels and Gleason grade and importance of SUV max value 
in predictability of extra prostatic disease were investigated in 
the patients whom Ga-68 PSMA PET/CT were done for primary 
staging. Method: 37 patients newly diagnosed with prostate 
adenocarcinoma by fine needle aspiration biopsy and referred 
to our clinic for Ga-68 PSMA PET/CT imaging for disease staging 
are included in our study. Their mean age was 65.6 (ranged 44-
84). Gleason grades were 1 in 3 patients, 2 in 10 patients, 3 in 4 
patients, 4 in 8 patients and 5 in 12 patients. Serum PSA values, 
Gleason Grades and SUV max value of primary lesions were not-
ed. Results: When statistical analysis were done, we found out 
that there was a statistically significant correlation between SUV 
max value of primary lesion and Gleason Grade (p=0.005) and 
also between SUV max value of primary lesion and serum PSA 
values (p<0.001). In all cases, uptake of the primary tumor was 
detectable from nearby normal prostate tissue. Gleason grade 
groups were found to be statistically significantly correlated 
with detection of lymphatic metastasis (p=0.04), on the other 
hand it was found that there was no correlation between Glea-
son grade and detection of bone metastasis. Also there was no 
statistically significant correlation between serum PSA levels 
and detection of lymphatic and bone metastasis. In addition, a 
statistically significant correlation was found between SUV max 

values of the primary prostatic tumor and detection of metas-
tasis. With an optimal SUV max cut off value of 8.97, extrapros-
tatic involvement can be predicted with 81.25% sensitivity and 
66.67% specificity. Conclusion: Ga-68 PSMA PET/CT is a diag-
nostic imaging tool useful in detecting prostate cancer lesions. 
PSMA expression, which is indicated by SUVmax, is highly re-
lated with serum PSA values and Gleason scores, so that high 
expression may show more agressive disease in primary staging.

EP-0606
Comparison of multiple time-point acquision in PSMA 
PET/CT to assess pelvic biochemical failure
F. G. Barbosa, M. A. Queiroz, R. N. Fernandes, J. F. G. Marin, C. A. 
Buchpiguel; Hospital Sirio Libanes, Sao Paulo, BRAZIL.

Purpose: The aim of the study was to evaluate the diagnostic 
value of the prostate-specific membrane antigen (PSMA) ligand 
68Ga-PSMA-11 (HBEDD-CC) PET/CT in patients with biochemi-
cal failure prostate cancer and evaluate the value of early and 
late imaging of the pelvis. Methods: Patients were prospectively 
evaluated to assess biochemical failure after prostatectomy due 
to prostate cancer, in a total of 143 patients. Standard whole-
body PSMA PET/CT images were acquired at 60 minutes post 
injection (p.i.) injection. Additionaly were acquired an early static 
imaging of the pelvis starting 3 minutes after injection and a late 
static imaging of the abdominopelvic region 180 minutes after 
injection. From 143 patients, 16 had one missed acquisition (ear-
ly or late) for different reasons, being in total 127. Assessment 
of suspicious lesions was based on visual analysis and measured 
the maximum stardardized uptake (SUVmax) of pathologic le-
sion located in the pelvic region on all 3 PET images dataset (3, 
60 and 180m p.i.). Results: Overall 29 (22,8%) patients were con-
sidered positive for local recurrence (LR). On early PET acquisition 
23/29 (79,3%) were considered positive for LR, with statistical 
significant better diagnostic confidence compared to the oth-
er sequences (p<0.05). On standard 60min PET acquision 22/29 
(75,8%) were considered positive for LR and on late acquision 
20/29 (68,9%) were considered positive for LR. There was no sta-
tistical significance between early and late acquision compared 
to the standard 60min. There was significantly better signal to 
background in early acquision (SUVmax lesion / SUVmax blad-
der) compared to standard 60min and late acquisions (p<0.05). 
Conclusion: Performance of early imaging in 68Ga-PSMA PET/
CT in addition to whole-body scans 60 min p.i. increases the di-
agnostic confidence of local recurrence and despite no statistical 
difference can add detection rate of local recurrence in prostate 
cancer patients with biochemical recurrence.

EP-0607
Validation Of Diagnostic Accuracy Of Standardized Uptake 
Value (SUV) In Quantitative Skeletal SPECT/CT For Newly 
Diagnosed Patients With Bone Metastasis From Prostate 
Cancer
I. Kuji1, T. Yamane1, A. Seto1, S. Shirotake2, M. Oyama2; 1Dept. of 
Nuclear Medicine, Saitama Medical University International 
Medical Center, Hidaka, JAPAN, 2Dept. of Uro-Oncology, Saitama 
Medical University International Medical Center, Hidaka, JAPAN.
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Purpose: We previously reported the utility of standardized up-
take value (SUV) for the evaluation of active bone metastases 
using the quantitative skeletal single photon emission com-
puted tomography/computed tomography (SPECT/CT) for pa-
tients with bone metastasis from prostate cancer (Kuji I. et al. 
European Journal of Hybrid Imaging. 2017;1(1):2.). The present 
study aimed to compare the diagnostic accuracy of SUV of skel-
etal quantitative SPECT/CT with that of bone scan index (BSI), 
artificial neural network (ANN), prostate-specific antigen (PSA), 
and alkaline phosphatase (ALP) in patients with newly diag-
nosed prostate cancer. Subjects & Methods: Subjects com-
prised 92 consecutive patients with newly diagnosed prostate 
cancer who underwent bone scan with a dedicated quantita-
tive SPECT/CT scanner (Symbia Intevo, Siemens Healthcare K.K., 
Japan) 3 h after administration of Tc-99m-methylenebisphos-
phonic acid (740 MBq) for staging. The maximum and peak 
SUV (SUVmax, SUVpeak) were obtained for each patient using 
skeletal quantitative SPECT/CT based on the conjugate gradient 
reconstruction with tissue zoning and attenuation and scatter 
corrections applied (CGZAS, xSPECT bone). BSI and ANN values 
were obtained for each patient using automated analysis soft-
ware (BONENAVI, Fujifilm RI Pharma and EXINI Diagnosis) based 
on data generated from the whole-body scan. Results: Among 
92 patients, 19 patients were positive for bone metastases (pBM 
group) and 73 patients were negative for bone metastases (nBM 
group). There were significant differences between pBM and 
nBM groups with respect to SUVmax (pBM, 47.6±34.3 vs. nBM, 
16.1±5.1, p<0.001), SUVpeak (pBM, 40.1±31.5 vs. nBM, 13.5±4.4, 
p<0.001), BSI (pBM, 1.67±2.29 vs. nBM, 0.12±0.46, p<0.001), 
ANN (pBM, 0.81±0.28 vs. nBM, 0.26 ±0.30, p<0.001), PSA (pBM, 
687.3±1666.5 ng/mL vs. nBM, 20.6±50.1 ng/mL, p<0.001), and 
ALP (pBM, 697±1089 U/L vs. nBM, 238±69.4 U/L, p=0.003). Ac-
cording to receiver operatorating characteristic (ROC) curve 
analyses on the patient basis, SUVmax and SUVpeak showed 
comparable area under curve (AUC) to BSI and ANN (Table 1). 
Each threshold value at the highest sum of square of sensitivity 
and square of specificity was determined from the ROC curve 
analyses, and each positive predictive value (PPV) and negative 
predictive value (NPV) was obtained at the threshold (Table 1). 
Conclusion: On quantitative skeletal SPECT/CT, SUVmax and 
SUVpeak demonstrated comparable diagnostic accuracy to that 
of BSI and ANN, indicating that SUV measurement using bone 
SPECT/CT may be a useful and feasible imaging biomarker for 
diagnosis of bone metastases at initial staging of patients with 
prostate cancer.

EP-0608
Evaluating the impact of 18F-Choline PET/CT on prostate 
cancer management: Our retrospective study.
J. Cardona Arboniés, J. Mucientes Rasilla, A. Prieto Soriano, I. 
Zapata Paz, C. Martinez Ballesteros, B. Rodriguez Alfonso, M. 
Mitjavila Casanovas; Hospital Puerta de Hierro de Majadahonda, 
Majadahonda, SPAIN.

Purpose: To evaluate the role of the 18F-Choline PET/CT in 
prostate cancer management and the therapy changes guided 
by PET/CT results. Subjects & Methods: A retrospective evalu-

ation was performed on 18F-Choline PET/CT scans of patients 
with prostate cancer. Staging, planning radiotherapy scans and 
biochemical recurrence were selected in patients with at least 
9 months follow up. There was a total of 279 studies, 25(9%) for 
staging, 32(11,5%) for planning radiotherapy, 209 (74,9%) for 
biochemical recurrence and 13(4,6%) follow-up . All scans were 
obtained using a hybrid PET/CT scanner. The PET/CT acquisition 
protocol consisted of a dual-phase procedure after the admin-
istration of an intravenous injection of 296-370MBq of 18F-Cho-
line. Results: Of the 279 studies performed, 212 (76%) were con-
sidered positive and 67 (24%) negative.On multivariate analysis 
PSA level and Gleason were independent predictors (P < 0.001 
and P=0,008)In positive studies the involvement was local in 
57 (20,4%), 28 included local and regional lymph nodes (10%), 
13 local and distant (4,6%), 20 regional lymph nodes (7,2%), 32 
(11.5%) only distant, 36 only regional lymph nodes and in 26 
(9,4%) the involvement was at all levels (local, lymph nodes and 
distant).Changes in therapy after 18F-choline PET/CT were im-
plemented in 171 of the 279 studies (61,3 %). A major clinical 
impact was observed in 139 studies and a minor clinical impact 
in 32 (28.7 %)In 55 of the 279 studies (19,7%%) the 18F-choline 
PET/CT findings modified the classification of metastasis (M). In 
7 of the 55 studies the M status reduced (discarding distant in-
volvement), and in 48 (69.3%) unknown distant disease was de-
tected. Conclusion: 18F-choline PET/CT is an useful technique 
for staging, detection of biochemical recurrence and RT plan-
ning in patients with PC as well as localization of distant disease 
not detected with conventional imaging studies. Evidence of 
this is increasingly greater, and greater mention of its use should 
be included in the current guidelines for the management of 
PC.

EP-0609
Comparison of Ga-68 PSMA PET/CT and Bone Scintigraphy 
Findings in the Primary Staging of Prostate Carcinoma
G. Ucmak, I. Ozturk, B. Demirel, B. Esen Akkas; S.B.U. Ankara 
Oncology Research and Training Hospital, Ankara, TURKEY.

Aim: Prostate cancer is the second most common cancer in 
the world and is ranked fifth on the list of cancer related deaths. 
Lymphatic and skeletal metastases are most frequently ob-
served in prostate cancer and skeletal metastasis particularly 
affects the prognosis of the disease. According to international 
guidelines, bone scintigraphy (BS) is recommended in primary 
staging of moderate to high risk patients, for restaging when 
PSA relapse is seen after operation or radiotherapy, or when the 
patient is symptomatic independently from the clinical stage. 
However, due to low specifity, additional imaging methods are 
needed for differential diagnosis when there is a finding on BS. 
By demonstrating the PSMA expression of prostate cancer cells, 
it is known that bone metastases can be detected with Ga-68 
PSMA PET/CT examination with high diagnostic accuracy. In 
our study, we aimed to compare the findings of patients with 
prostate cancer who underwent BS and Ga-68 PSMA PET/CT 
imaging at the time of primary staging. Method: 33 patients 
who were diagnosed with prostate adenocarcinoma and who 
underwent concurrent BS and Ga-68 PSMA PET/CT for preop-
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erative staging were included in our study. The findings of BS 
and Ga-68 PSMA PET/CT were analysed comparatively. Results: 
Scintigraphic findings were normal in 6 out of 33 patients (%18), 
findings were evaluated as metastases in 2 patients (6%), in 25 
patients (76%) there were suspicious findings in terms of me-
tastasis. In 8 out of 33 patients (6 patients with no evidence of 
metastases on BS and 2 patients with metastatic findings on BS), 
concurrent PET/CT results were similar to scintigraphic findings. 
On the other hand, in 20 out of 25 patients with suspicious scin-
tigraphic findings, bone metastasis was excluded as there were 
no skeletal PSMA expression on PET/CT and the findings on BS 
were accepted secondary to benign (degenerative or traumatic) 
processes. In the other 5 patients, pathological PSMA expression 
accepted as metastatic processes was seen in PET/CT scan and 
bone metastasis was confirmed. Conclusion: When concurrent 
BS and PET/CT findings were evaluated, in 76% of the patients 
who had suspicious scintigraphic findings, Ga-68 PSMA PET/CT 
was superior in distinguishing benign and metastatic lesions, 
providing an important clinical contribution in terms of clinical 
staging and patient management.

EP-0610
Comparison of 68Ga-PSMA and 64Cu-PSMA in Patients with 
Recurrent Prostate Cancer
C. Villano1, E. Sindona2, G. Pigotti3, C. Ferrari4, G. Cascini5, A. 
Bruno6; 1U.O. Medicina Nucleare, USL di Pescara - Ospedale 
Civile “Spirito Santo” di Pescara, Pescara, ITALY, 2C.M.O. – Centro 
Medico Polispecialistico, Torre Annunziata (NA), ITALY, 3ACOM 
SRL, Montecosaro, ITALY, 4U.O.C. Medicina Nucleare, Policlinico 
di Bari, Università di Bari, Bari, ITALY, 5U.O. Medicina Nucleare, 
Azienda Ospedaliero-Universitaria “Mater Domini”, Catanzaro, 
ITALY, 6Medicina Nucleare, ASST Papa Giovanni XXIII – Ospedale di 
Bergamo, Bergamo, ITALY.

Purpose/Introduction: The aim of this study is to compare 
these tracer in Patients with recurrent prostate cancer with low 
level of PSA. There are many data published about clinical ap-
plication of 68Ga-PSMA in recurrent Prostate Cancer1 and few 
data about 64Cu-PSMA2; however 68Ga has a limit considering 
the positron range of 4 mm that do not permit to detect lesion 
lower than 6 mm. Particularly in the early phase, this limit could 
represent a problem to analyze small lesions. Copper-64 has a 
positron range of 1 mm instead, that permits to identify small 
lesions. For this reason, to investigate the role of these different 
tracers in recurrent Prostate Cancer with low level of PSA could 
be interesting. Subjects & Methods: 24 Patients, with previous 
surgery and hystological diagnosis of Prostate cancer, were se-
lected. All patients had a level of PSA between 0.2 and 1. All pa-
tients are subjected to a previous PET-CT scan with 68Ga-PSMA 
with a limit of 30 days before. A PET-CT scan with 64Cu-PSMA is 
performed in the same patients. After this PET analysis, all pa-
tients did radiotherapy on the prostatic bed and the variation 
result of PSA after 4 weeks became the Gold Standard of the 
two PET scan. Sensibility and Specificity of two tracers were cal-
culated and statistical analysis were done. Results: The results 
showed a sensibility and specificity of 50 % for 68Ga-PSMA on the 
prostatic bed and of 65 % - 70% for 64Cu-PSMA. Conclusion: In 

order to better evaluate the specificity of two tracers, the num-
ber of patients negative in PET-CT should be increased. Footno-
tes: 1 M. Eiber; T. Maurer; M. Souvatzoglou; A. J. Beer; A. Ruffani; B. 
Haller; F. Graner; H. Kübler; U. Haberhorn; M. Eisenhut; H Wester; 
J. E. Gschwend; M. Schwaiger. Evaluation of Hybrid 68Ga-PSMA 
Ligand PET/CT in 248 Patients with Biochemical Recurrence After 
Radical Prostatectomy. J Nucl Med 2015; 56:668-674. 2 F. Canti-
ello, V. Gangemi, G.L. Cascini, F. Calabria, M. Moschini, M. Ferro, 
G. Musi, S. Butticè, A. Salonia, A. Briganti, R. Damiano. Diagnostic 
Accuracy of 64Copper Prostate-specific Membrane Antigen Posi-
tron Emission Tomography/Computed Tomography for Primary 
Lymph Node Staging of Intermediate-to High-risk Prostate Can-
cer: Our Preliminary Experience. Urology, 2017; 106:139-145.

EP-0611
Role of 18F-Fluorocholine PET/CT metabolic parameters in 
patients treated with 223Ra-therapy.
E. Borsatti, A. Sindoni, G. Fanetti, C. Bampo, T. Baresic, G. Franchin, 
L. Fratino, R. Bortolus, C. Gobitti; CRO Aviano National Cancer 
Institute, Aviano (PN), ITALY.

Introduction: The targeted alpha-therapy with Radium-223 
(223Ra) is indicated for treatment of patients with castration-re-
sistant prostate cancer (CRPC), symptomatic bone metastases 
and without visceral metastases. Bone scan is usually performed 
to evaluate skeletal involvement in this set of patients; 18F-Fluo-
rocholine (18F-FCH) PET/CT permits also to evaluate extra-skele-
tal disease and provides parameters expressing tumour burden 
and metabolic activity of lesions. In the present study, we have 
reported our experience and correlated bone scan and 18F-FCH 
PET/CT imaging data with overall survival (OS). Subjects & 
Methods: We retrospectively evaluated 21 patients with bone 
metastases from CRPC who underwent 223Ra-therapy at Our In-
stitution from May 2015 to November 2017. All patients were 
ECOG 0-1. 223Ra-dichloride was administered at the therapeutic 
activity of 55 KBq/Kg every 4 weeks for 6 times in all patients. 
Bone and 18F-FCH PET/CT scans were acquired at baseline and 
after two months from the completion of 223Ra-therapy. Bone 
scan images were classified using ALSYMPCA criteria (i.e. Score 
1: 1-5 bone lesions; Score 2: 6-20 bone lesions; Score 3: > 20 
bone lesions; Score 4: superscan). Linear regression was used to 
assess correlation of bone scan scores and 18F-FCH PET-derived 
metabolic tumour volume (MTV, using a cut-off value of 4 in SU-
Vmax), at baseline and after therapy, with OS. Results: Mean age 
of patients was 69.11 years (range 55-80). 12 patients (57.1%) 
experienced pain relief. No skeletal-related events occurred. 
Mean OS was 19.61 months (median 20.57, range 7.3-32). Bone 
scan scores did not correlate with OS. Mean MTV of bone le-
sions before and after 223Ra-therapy was 209.45 cm3 and 551.14 
cm3, respectively. Average difference between pre-therapy and 
post-therapy MTV of bone lesions calculated in percentage was 
391.5% (ranging -100% to 2538%). Linear regression between 
MTV of bone lesions at baseline and OS showed a negative 
significant correlation (R2=0.23;P=0.033); also linear regression 
considering MTV of bone lesions after the end of treatment and 
OS showed a negative significant correlation (R2=0.22;P=0.031). 
Difference between baseline and post-therapy MTV (ΔMTV) 
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of bone lesions did not correlate with OS. Conclusion: Our 
results confirm literature and real-life data about effectiveness 
of 223Ra-therapy in patients affected by bone metastases from 
CRPC. In our experience, we found notable OS data in patients 
undergoing 223Ra-therapy; additionally, MTV of bone lesions 
on 18F-FCH PET/CT images at baseline and after 223Ra-therapy 
inversely correlated with OS and can be proposed not only to 
assess tumour burden, but also for prognostic evaluations.

EP-0612
68Ga-PSMA-11 PET/CT in prostate cancer local recurrences: 
impact of early images and parametric analysis
C. Sachpekidis1, L. Pan2, B. A. Hadaschik3, K. Kopka4, U. Haberkorn5, 
A. Dimitrakopoulou-Strauss1; 1Clinical Cooperation Unit Nuclear, 
German Cancer Research Center,, Heidelberg, GERMANY, 
2Clinical Cooperation Unit Nuclear Medicine, German Cancer 
Research Center,, Heidelberg, GERMANY, 3Department of Urology, 
University Hospital Heidelberg, Heidelberg, GERMANY, 4Division 
of Radiopharmaceutical Chemistry, German Cancer Research 
Center, Heidelberg, GERMANY, 5Department of Nuclear Medicine, 
University Hospital Heidelberg, Heidelberg, GERMANY.

Aim: 68Ga-PSMA PET/CT performed 60 minutes post tracer 
injection (p.i.) can underestimate the detection of PC local re-
currence due to physiologic tracer accumulation in the urinary 
bladder. The aim of this retrospective analysis is to evaluate 
the complementary role of early dynamic and parametric PET 
imaging in patients with local recurrence of PC. Methods: 16 
patients with biochemical relapse of PC attributed to local re-
currence were enrolled in the study. All patients underwent dy-
namic PET/CT scanning of the pelvis and lower abdomen for 60 
minutes following the intravenous administration of 68Ga-PS-
MA-11, as well as whole-body PET/CT after the end of the dy-
namic acquisition. Data analysis was based on visual analysis of 
the static and dynamic PET/CT scans, semi-quantitative evalua-
tion based on SUV calculations, quantitative analysis based on 
two-tissue compartment model and parametric imaging based 
on Patlak analysis. Parametric images of the slope and the inter-
cept were evaluated visually and quantitatively. Results: Visual 
analysis of the static 68Ga-PSMA PET/CT scans (60 minutes p.i.) 
revealed that 12/16 patients were PET/CT-positive. Respec-
tively, visual analysis of the early dynamic images showed that 
all these 12 lesions could be detected in earlier frames of the 
dynamic PET acquisition at a median time of 4.5 minutes p.i 
(range= 1.5 - 11.5 minutes). Moreover, early dynamic PET imag-
ing could detect local recurrence in 1/4 static PET/CT-negative 
patients; this lesion was masked in the late/static images from 
bladder activity. Tracer accumulation in the urinary bladder be-
gan at a median time of 10 minutes (range= 6.0 - 17.5 minutes). 
According to parametric analysis, all PC lesions visible on late 
static 68Ga-PSMA PET/CT images were also positive both on the 
slope and the intercept patlak images. The local recurrence, 
which was positive in the early dynamic PET images but neg-
ative in the late static PET images, could be delineated on the 
intercept images. Conclusions: Early dynamic 68Ga-PSMA PET/
CT scan of the pelvis approximately 5 minutes p.i. performed in 
addition to the conventional PET/CT acquired at 60 minutes p.i. 

is a practical approach to increase the detection rate of PC local 
recurrence. Patlak analysis may provide additional information 
in detection of PC local recurrence by means of 68Ga-PSMA PET/
CT. Nevertheless, the need for dynamic scanning during the 
whole time range of 60 minutes may be impractical in every-
day clinical practice. A short data acquisition protocol may be a 
good compromise.

EP-0613
[18F]FMCH intratumor heterogeneity analysis by advanced 
texture analysis in patients with prostate cancer 
recurrence
A. Marciano1, R. Zanca1, L. Garau1, F. Di Martino2, C. Traino2, N. 
Belcari3, F. Paiar4, F. Pasqualetti4, E. Neri5, S. Chiacchio1, P. A. Erba1; 
1Regional Center of Nuclear Medicine, Department of Translational 
Research and New Technology in Medicine, Univerisity of Pisa and 
AOUP, Pisa, ITALY, 2Medical Physics Unit AOUP, Pisa Italy, Pisa, ITALY, 
3Department of Physics, University of Pisa, Pisa, Italy, Pisa, ITALY, 
4Radiation Oncology, Department of Translational Research and 
New Technology in Medicine, Univerisity of Pisa and AOUP, Pisa, 
ITALY, 5Radiology, Department of Translational Research and New 
Technology in Medicine, Univerisity of Pisa and AOUP, Pisa, ITALY.

Background: The role of [18F]FMCH in patients with biochem-
ical recurrence for prostate cancer (PCa) is well established. An 
alternative to visual image analysis, which represent the current 
standard for PET/CT assessment, is the evaluation using textur-
al features with the scope of a more objective and quantitative 
evaluation. In this work we evaluated the feasibility of radiomics 
analysis of [18F]FMCH PET/CT in patients with recurrent PCa after 
primary radical therapy. Methods: Within a prospective trial, we 
evaluated a series of 82 patients (mean age 72±7 years, medi-
an age 71 years, range 56-83) with recurrent PCa (mean PSA at 
the time of [18F]FMCH PET/CT 10,39 ng/ml). Histology data and 
current treatment were recorded in all patients. Whole-body 
PET/CT (GE Discovery ST) was acquired about 45 mins after [18F]
FMCH (4 MBq/kg of body weight) administration. Based on [18F]
FMCH PET/CT results patients were classified in on Oligometa-
static (< 3 lesions) or Multimetastatic (> 3 lesions) disease. A to-
tal of 339 lesions were found and classified according to TNM in 
skeleton (n=180), distant Ln (n=78), regional Ln (n=55), prostat-
ic lodge (n=12), other (n=34). Radiomics texture features were 
extracted using the LIFEx package from semiautomatically seg-
mented PET and CT images. Statistical analysis was performed 
with JMP Statistical Discoverytm. The Spearman correlation coef-
ficient two-sided Wilcoxon rank-sum test or Kruskal-Wallis test 
were used and corrected for multiple testing using the Bonfer-
roni-Holm method (significance level α = 0.05). Results: Radio-
mic analysis allowed to discriminate between patients with oli-
gometastatic and multimetastatic recurrence as well as among 
among PCa subtypes (Gleason score) thus characterizing a sig-
nature of a more aggressive PCa. In addition, texture parameters 
showed ability in distinguishing among site of recurrence being 
different in bone lesions recurrence, distant Ln recurrence and 
local Ln recurrence. Hormone-therapy impact on textural fea-
tures was assessed to identify texture features characterizing 
lesions independently from ongoing therapy. Conclusions: Our 
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preliminary results after these first series of patients showed that 
texture analysis of [18F]FMCH PET/CT is able to characterize the 
heterogeneity of lesions in patients with recurrent PCa, more ef-
ficiently than the semi-quantitative indexes. Radiomic analysis 
proved its ability in investigating lesions heterogenity, providing 
imaging biomarker to be add to the current available to better 
characterize disease PCa burden and biological aggressiveness, 
thus guiding patients’ treatment decision making. This work has 
been founded by Bando AIRC 2017 IG 20819

EP-0614
Role of PSMA-PET/CT in staging Prostate Cancer
T. Graziani1, M. Scarlattei1, G. Baldari1, S. Migliari1, A. Sammartano1, 
U. Maestroni2, L. Ruffini1; 1Nuclear Medicine and Molecular Imaging 
Department, University Hospital of Parma, Parma, ITALY, 2Urology 
Division, Azienda Ospedaliero-Universitaria di Parma, Italy, Parma, 
ITALY.

To assess the diagnostic value of [68Ga]-PSMA PET-CT (PSMA-PET) 
in primary staging of patients with prostate cancer (PCa) and to 
assess PSMA-PET impact on patient management in the contex 
of a Pca Unit. We retrospectively analysed 90 PET/CT exams with 
68Ga-PSMA performed in our institution between April 2016 
and March 2018, for staging biopsy-proven prostate adenocarci-
noma. PET results were verified with postoperative histopathol-
ogy (6 pts with PSMA uptake in lymph nodes), multiparametric 
MR (25 pts), biopsy (5 pts) or other diagnostics like Bone Scan (10 
pts), ceCT and follow-up. Results were available for 78 patients. 
Synthesis of [68Ga]-PSMA-HBED-CC was performed using an 
automated module (Scintomics GRP®). 68Ga was obtained from 
a IGG100 68Ge/68Ga generator (Eckert & Ziegler). Mean yield of 
labelling was 65.53% and radiochemical purity 99.90% . Whole 
body PET/CT was acquired, from vertex to femur medium thigh, 
60 min after i.v. tracer injection (150 MBq) on a hybrid scanner 
Discovery IQ (GE Healthcare). At the moment of the PET scan 
mean PSA value was 14.6 ng/mL (range 2.3-124 ng/mL), Glea-
son Score (GS) 7 in 35 pts and 8-10 in 23 pts. Moreover, PSMA 
PET was performed in 20 pts with GS 6 disease evaluated for 
active surveillance or wait&see. In 7/78 patients PET was per-
formed during androgen deprivation therapy (ADT). PSMA-PET 
revealed at least one distant finding (bone, lung or lymph node 
metastases) in 17/78 patients (22%) with PSA range 3.5-124 ng/
ml, 3 pts with GS 6. In 41/78 patients PET showed PSMA uptake 
corresponding to the primary (mean PSA 13.5 ng/mL, range 
2.7-61.8). Oligometastatic disease (<3lesions) was assessed in 
6/17 pts with distant lesions driving to localized treatment. In 
4/7 patients during ADT PSMA-PET revealed distant metastases 
(bone, lung and abdominal and thoracic lymph nodes) and in-
traprostatic lesion in 3/7. Fifty-eight PET scans were performed 
in pts with intermediate/high-risk Pca with positive rate of 81% 
and distant disease detection rate of 28% (16 pts). Number of 
distant lesions at PSMA-PET increased with Gleason Score and 
current ADT. In GS disease 3+4 PSMA-PET didn’t reveal any nodal 
or bony lesions. In our cohort, 68Ga-PSMA PET/CT showed to 
identify patients with intermediate- to high-risk PCa and met-
astatic disease allowing lesion driving treatment. Moreover, PS-
MA-PET allows to positively influence treatment management 

of pts candidate to surveillance (GS 6) identifing understimated 
metastatic lesions and to change the planned treatment with 
more enlarged surgery (lymph node dissection) and/or lesion 
targeting therapies.

EP-0615
Clinical Contribution of Dual-Phase Ga-68 PSMA PET/CT 
Examination in Patients with Prostate Cancer
G. Ucmak, I. Ozturk, B. Demirel, B. Esen Akkas; S.B.U. Ankara 
Oncology Research and Training Hospital, Ankara, TURKEY.

Aim: Dual phase examination is widely used in F-18 FDG PET/
CT studies as it is well known that the FDG uptake of tumor cells 
increases with time. In current literature, there is a limited num-
ber of studies investigating the effect of dual phase examina-
tion of Ga-68 PSMA PET/CT. Some in vitro studies have shown 
that PSMA uptake of prostate cancer cells increases with time 
so that clinical use of dual phase examination may contribute 
to differential diagnosis of benign and malignant lesions. The 
aim of our study was to investigate the clinical contribution of 
the dual-phase Ga-68 PSMA PET/CT examination in the staging 
of prostate cancer patients. Method: Twenty-seven patients 
diagnosed with prostate adenocarcinoma who underwent Ga-
68 PSMA PET/CT scan for preoperative staging were included 
in our study. Late pelvic images were taken at 2nd hour in order 
to re-evaluate the PSMA negative suspicious milimetric pelvic 
lymph nodes seen in routine images taken at 1st hour. Also the 
alteration of PSMA expression of the primary tumor was ana-
lysed. Results: Three of the patients were diagnosed as Glea-
son grade (GG) 1, 7 patients were GG 2, 4 patients were GG 3, 5 
patients were GG 4, 8 patients were GG 5. Simultaneous serum 
PSA levels ranged from 0.7 to 168.1 ng/mL. In 10 of 27 (37%) 
patients, PSMA positive pelvic lymph nodes were observed in 
routine early images. No additional PSMA positive lesion was 
detected in late images, but the lymph nodes were more visu-
ally distinguishable. The SUVmax values of the primary tumour 
decreased in 11 patients (early SUVmax ranged 6.3-29.5, late 
SUVmax ranged 3.1-26.6), increased in 9 patients (early SUVmax 
ranged 3.7-26.9, late SUVmax ranged 6.6-33.3) and no difference 
was seen in 7 patients. Although there was no statistically sig-
nificant correlation between serum PSA values, Gleason grades 
and the change in the SUVmax values observed in late images, 
there was a correlation close to statistically significant level be-
tween PSA levels and detection of increase in SUV max value in 
late images (p=0.06). Conclusion: Although our study did not 
reveal significant contribution of dual-phase images in 27 pros-
tate cancer patients, it can be said that in the presence of sus-
picious lesions, late images may contribute clinically and more 
effective results can be obtained when the serum PSA level is 
higher. It is concluded that different results could be obtained 
by prospective studies with high number of patients.

EP-0616
Retrospective evaluation of 68Gallium-PSMA-11 and 
11C-Choline in two different cohorts of prostate cancer 
patients, with PSA values between 0.2-1.00 ng/mL after 
radical prostatectomy.
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A. Farina1, I. De Nicola1, A. Lambertini1, F. Ceci2, E. Farina3, P. 
Castellucci1, S. Fanti1; 1Nuclear Medicine Department, Sant’Orsola-
Malpighi Hospital, University of Bologna, Bologna, ITALY, 2UCLA 
Nuclear Medicine, Department of Molecular and Medical 
Pharmacology, University of California Los Angeles (UCLA), 
Los Angeles, CA, UNITED STATES OF AMERICA, 3Department of 
Radiation Oncology, CRO Aviano, National Cancer Institute, 
Aviano, ITALY.

Aim: The aim of this study was to assess the performance of 
68Ga-PSMA-11 PET/CT and 11C-Choline PET/CT in two different 
cohorts of prostate cancer (PCa) patients with serum PSA level 
range 0.2-1.00 ng/mL after radical prostatectomy (RP). Meth-
ods: All PCa patients referred to our center from February 2016 
to March 2018 were evaluated and two different cohort of pa-
tients were retrospectivetly analysed according the following in-
clusion criteria: a) RP as primary therapy; b) PSA between 0.2 ng/
mL and 1.00 ng/mL. One undred twelve underwent 11C-Choline 
PET/CT (mean PSA: 0.55 ng/mL, median PSA: 0.5 ng/mL) and 
were defined as Group A. One undred and seveventy-one pa-
tients underwent 68Ga-PSMA-11 PET/CT (mean PSA: 0.51 ng/mL, 
median PSA: 0.49 ng/mL) and were defined as Group B. All im-
ages were qualitatively evaluated by at least 2 nuclear medicine 
physicians. The performance of both PET/CT scan was evaluet-
ed as detection rate in a per-patients analysis. Results: In Group 
A 11C-Choline resulted positive in 38/112 (33.93%) of cases and 
negative in 74/112 (66.07%) of cases. In Group B 68Ga-PSMA-11 
imaging was positive in 85/171 (49.71%) of cases and and neg-
ative in 86/171 (50.29%) of cases. Conclusion: Our single-cen-
ter, retrospective analysis is consistent with the available data 
in current literature, as we observed in two different cohorts of 
patients that 68Ga-PSMA-11 PET/CT is more sensitive to detect 
PCa lesions than 11C-Choline PET/CT, especially in recurrent PCa 
patients with low PSA levels.

EP-0617
Vertebral Fracture Analysis and the use of18F-NaF PET/CT 
in Diagnosing non-traumatic Vertebral Fracture in Men 
with Metastatic Prostate Cancer
A. Ismail, C. Huang, B. Kristensen, B. Zerahn; Department of Clinical 
Physiology and Nuclear Medicine, Herlev Hospital, Copenhagen, 
DENMARK.

Aim: Androgen deprivation therapy (ADT) is frequently used 
as a treatment for advanced prostate cancer. Despite thera-
peutic benefits, ADT is associated with bone loss and increased 
fracture rates. The presence of non-traumatic vertebral fracture 
(VF) defines a patient who has clinical osteoporosis. Vertebral 
Fracture Analysis (VFA) can be conducted as an adjunct to Dual 
energy X-ray Absorptiometry (DXA) in order to identify VFs. 18F 
-NaF positron emission tomography/computed tomography 
(PET/CT) performed in these patients defines the extent of 
skeletal metastatic disease, but may also serve as a reference 
for evaluation of VF.The objective of this study is to determine 
the frequency of VF in patients with known metastatic pros-
tate cancer by VFA with 18F NaF-PET/CT serving as a reference 
method. Method: So far, 101 men with metastatic prostate 

cancer underwent VFA in addition to DXA of the spine, hip, dis-
tal third part of radius bone. The threshold for identifying a VF 
was set as a 25% reduction of vertebral height as compared 
to the neighboring vertebra or a similar reduction of the an-
terior or posterior edge. The frequency of VF as detected by 
VFA was analyzed with 18F NaF-PET/CT serving as a reference. 
Results: A total of 29 patients had VFs defined by VFA. In 13 
patients 18F NaF-PET/CT verified VFs of which 4 also had oste-
oporosis as determined by DXA, whereas 16 had no detect-
able VF of which 5 had osteoporosis. Among the 72 without VF 
there were 9 with osteoporosis. There were no cases of missed 
VFs as determined by VFA. The negative predictive value and 
sensitivity were thus both 100%, and specificity and positive 
predictive value were 82% and 45%, respectively. Conclusion: 
VFA in DXA tends to overestimate the rate of vertebral fractures 
in men with prostate cancer compared to evaluation of VF by 
18F NaF-PET/CT. VFA can be omitted when performing subse-
quent DXA if a proper evaluation of VF by SPECT/CT is already 
available.

EP-0618
Detection of rib lesions in Prostate Cancer patients with 
biochemical recurrence after radical treatment
L. Calderoni, A. Farolfi, A. Lambertini, P. Castellucci, S. P. Fanti; 
Sant’Orsola-Malpighi Polyclinic, Bologna, ITALY.

Purpose/Introduction: The aim of this study was to assess the 
performance of 68Ga-PSMA-11 PET/CT for identifying oligo-
metastatic patients (defined as having grater than or equal to 
5 lesions), with particular regard for patients with rib involve-
ment. Subject & Methods: In our retrospective, single-center 
study patients were included with the following criteria: histo-
pathological diagnosis of PCa, previous radical treatment (ei-
ther prostatectomy or external beam radical radiotherapy) and 
68Ga-PSMA-11 PET/CT during Biochemical Recurrence (BCR). 
We reviewed all the reports of the patients who underwent a 
68Ga-PSMA-11 PET/CT between March 2016 and February 2018 
matching all the inclusion criteria. Results: Overall we included 
808 68Ga-PSMA-11 PET/CT scans and we found 93/808 scans 
with reported rib findings at 68Ga-PSMA PET/CT (occurrence 
11.5%). Out of 93 positive scans, 18 scans (in 18 patients) were 
PSMA positive at a single rib (occurrence 2.2%); 7 scans (in 7 pa-
tients) showed increased 68Ga-PSMA-11 uptake in a single rib 
and in another site (prostate bed 3/7, pelvic lymph nodes 5/7); 
10 scans (9 patients) were PSMA positive but could be classi-
fied as oligometastatic patients (less than 5 bone lesions); 34 
scans (in 30 patients) showed advanced disease (greater than 
4 lesions). In 18 cases PET/CT scans showed suspect but incon-
clusive findings (low PSMA uptake); 6 scans (6 patients) were 
reported as rib fracture or small high density areas only seen at 
CT. Discussion/Conclusion: In our study 68Ga-PSMA-11 PET/
CT was found positive at one or more ribs in a relevant number 
of cases (11.5%), with a significant number of scans (2.2 %) re-
ported as positive for rib single lesions due to PCa recurrence. 
On the basis of 68Ga-PSMA-11 PET/CT 4.2 % of patients could 
be classified as oligometastatic with bone lesion, with clear im-
portance for further treatment.
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EP-0619
The Value of MRI Including High-Resolution Sequences 
for Spinal and Pelvic Bones for the Detection of PSMA-
Negative Bone Metastases in Patients with Biochemical 
Recurrence of Prostate Carcinoma undergoing PSMA PET/
MRI
K. Auf der Springe, B. Noto, F. Büther, T. Krähling, L. Stegger, T. 
Allkemper; Universitätsklinikum Münster, Münster, GERMANY.

Introduction: PSMA PET is a promising imaging modality in 
prostate cancer with detection rates surpassing conventional 
imaging. Even with PSA values below 0.5 ng/ml tumour local-
isation is achieved in about 50% of patients with biochemical 
tumour recurrence. However, PSMA-negative tumour mani-
festations have been described and histopathologic studies 
confirm the absence of relevant PSMA expression on the cell 
membrane in some primary tumours as well as some metasta-
ses. MRI is highly effective in the detection of osseous lesions. 
Therefore the addition of dedicated MR sequences for bone as-
sessment in spinal and pelvic areas (the most likely locations of 
bone metastases) promises an improved overall performance of 
PSMA PET/MRI. We quantified the detection rates of suspicious 
bone lesions in PSMA PET and MRI, where further evaluation 
or follow-up is warranted. Subjects and Methods: 30 patients 
with biochemical recurrence of prostate cancer after local and 
without systemic therapy (mean PSA level 2.0 ng/ml) under-
went whole-body 68Ga-PSMA-11 PET/MRI (T1w, T2w and CE T1w 
images) with additional high resolution native T1 TSE and STIR 
of the lower spine (sagittal) and the pelvis (coronal). Addition-
al MR imaging was performed in 15 to 20 minutes. PSMA PET 
and MRI were evaluated independently for osseous metastases 
and found lesions subsequently compared. Regarding PET, all 
lesions with uptake in bone surpassing the background signal 
were regarded as suspicious. Regarding MRI, all T1-negative le-
sions were evaluated. In order to be rated as possible metasta-
ses, lesions had to be T1-hypointense, STIR-hyperintense, con-
trast-enhancing and not attributable to benign origin. Results: 
Two lesions in one patient were equally suspicious in PSMA PET 
and MRI. One lesion in another patient was positive in PET but 
classified as osteochondrosis in MRI. This patient had two addi-
tional suspicious lesions on MRI that were negative in PET. 11 
more lesions in 6 patients (1 to 3 per patient) were suspicious in 
MRI and negative in PET. MRI furthermore detected 15 lesions 
with unclear dignity and 60 non-suspicious lesions. Conclu-
sion: Whole-body MRI with dedicated MR imaging of the lower 
spine and pelvis revealed a relevant number of suspicious le-
sions, invisible in PSMA PET, necessitating further evaluation or 
follow-up.

EP-0620
Role of Tumor Textural Heterogeneity in 68Ga-PSMA PET-
CT for Therapy Response Assessment and Prognosis in 
Prostate Cancer Patients undergoing 177Lu-PSMA Therapy
Z. Khurshid1, L. Papp2, N. Zsótér3, H. Ahmadzadehfar1, F. Gaertner1, 
M. Essler1, R. Bundschuh1; 1Klinik und Poliklinik für Nuklearmedizin, 
Bonn, GERMANY, 2University of Vienna, Vienna, AUSTRIA, 3Mediso 
Medical Imaging Systems, Budapest, HUNGARY.

Objective: PSMA therapy has proven to be quite effective in 
hormone refractory prostate cancer patients and has shown a 
low toxicity profile. However, it is vital to identify non-respond-
ers for better outcome. Analysis of textural heterogeneity pa-
rameters has been associated with determination of innately 
aggressive and therapy resistant cell lines thus emphasizing 
their importance in therapy planning and response prediction. 
The purpose of this study was to investigate the role of tumor 
heterogeneity in pre and post therapy 68Ga-PSMA scans for 
early response prediction and estimation of over-all survival 
in patients with 177Lu-PSMA therapy. Materials and Methods: 
Retrospective analysis of 50 patients undergoing 177Lu-PSMA 
therapy (3 therapies) was performed. Pre-therapy, mid-therapy 
and post-therapy 68Ga-PSMA PET scans were used for analysis. 
Interview Fusion (MEDISO Medical Imaging) was used for en-
tire analysis. 3D volumes (VOIs) for 3 lesions each in bones and 
lymph nodes were manually delineated in static PET images. In 
addition to conventional parameters, 5 PET based textural het-
erogeneity parameters were determined. Results obtained were 
then compared with clinical parameters including pre and post 
therapy PSA, alkaline phosphate, bone alkaline phosphate levels 
and ECOG criteria. ROC and Kaplan-Meier analyses were used for 
response assessment, time to progression and survival. Results: 
In bone lesions entropy, homogeneity and intensity variation 
(AUC 0.725, 0.679, 0.716 respectively) showed statistically signif-
icant ability to predict response prediction. Entropy showed a 
statistically significant capability to evaluate disease progression 
and to predict survival. Any of the conventional PET parameter 
did not show any statistical significance. In pre-therapy analysis 
the lesions with higher textural heterogeneity showed better re-
sponse to treatment, however after 3 therapies patients having 
lesions with persistently high textural heterogeneity showed 
poor prognosis and survival. Conclusions: Tumor heterogene-
ity analysis proved to be superior to the investigated conven-
tional parameters, as an important predictive factor in patients 
with prostate cancer. Furthermore, it also provides prognostic 
information. Therefore, its application can be an important mile-
stone towards personalized treatment of prostate cancer.

EP-0621
99mTc-PSMA-SPECT/CT in Patients with Prostate Cancer
I. Farkas, Z. Besenyi, A. Maráz, Z. Bajory, A. Palkó, G. Sipka, L. Pávics; 
University of Szeged, Szeged, HUNGARY.

Introduction: The prostate-specific membrane antigen (PSMA) 
is a transmembrane protein, that is highly expressed on the sur-
face of prostate cancer cells. In the last few years a great num-
ber of PSMA specific ligands have been developed, that can be 
successfully used to detect primary prostate cancer as well as 
finding recurrences and metastases according to the data col-
lected so far. The goal of our work was to examine the clinical 
application of a 99m-technetium labelled radiopharmaceutical 
as part of the routine diagnostics of prostate cancer. Subjects 
and Methods: We examined 26 male patients with histologi-
cally verified prostate adenocarcinoma, and the progression or 
recurrence of the illness was suspected. We performed whole 
body SPECT/CTs and multiparametric 3T MRIs of the prostate 
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and the pelvic regions within two weeks. In two cases MRI 
could not be performed (claustrophobia, pacemaker). We used 
the 99mTc-mas3-y-nal-k(Sub-KuE) radiopharmaceutical for the 
SPECT scans. The images were visually evaluated independently 
from each other. The results were compared against the bone 
scintigraphy images made during the follow up of our patients 
as well. Results: In 24 patients 32 PSMA positive lesions were 
found. Nine of them were localized outside, 23 were within 
the MRI’s field of view. From these 23 lesions 14 were in accor-
dance with the PSMA-SPECT/CT scans and in 5 cases the MRI 
images showed no abnormalities. In case of 4 patients the MRI 
image raised suspicion of a metastasis but there was no asso-
ciated pathological tracer uptake on the SPECT image. In case 
of 4 patients none of the examinations have found any signs of 
a prostate related malignancy. Six patients had PSMA positive 
bone metastases, 2 of them had a matching PSMA/SPECT and 
bone scintigraphy result and in 2 cases the PSMA examination 
showed a metastasis in spite of the negative bone scintigraphy. 
Conclusion: The 99mTc-mas3-y-nal-k(Sub-KuE) radiopharma-
ceutical is a well usable and promising diagnostic tool in the 
examination of prostate cancer. It’s capable of visualizing bone 
metastases specifically and it can be used to detect local recur-
rences and visceral metastases as well.

EP-0622
68Ga-PSMA uptake in lung nodules of prostate cancer 
patients evaluated by PET/CT at biochemical relapse
G. dos Santos1,2, M. Rodriguez Taroco1, M. Garcia Fontes1, H. 
Engler1, O. Alonso Nunez1,2; 1Uruguayan Centre of Molecular 
Imaging (CUDIM), Montevideo, URUGUAY, 2Nuclear Medicine and 
Molecular Imaging Centre, University of Uruguay, Montevideo, 
URUGUAY.

The clinical value of 68Ga-PSMA PET/CT in the diagnostic work-
up of patients with prostate cancer at biochemical recurrence 
has been clearly described. On the other hand, the finding of 
increased 68Ga-PSMA uptake in non-prostate malignancies as 
primary lung cancer has not been plainly recognized. As a result, 
the metastatic prostatic involvement of lung parenchyma can 
lead to differential diagnostics with a second tumor. The aim of 
this study was to evaluate the finding of lung cancer when per-
forming a 68Ga-PSMA PET/CT in the evaluation of patients with 
prostate cancer at biochemical recurrence. We analyzed a sam-
ple of 644 patients with prostate cancer at biochemical relapse 
evaluated with 68Ga-PSMA PET/CT between August 2015 and 
March 2018. Of this group we selected patients with pulmonary 
nodules with 68Ga-PSMA uptake. Pulmonary PET/CT findings 
were compared with histopathology when available. We found 
20 patients (3.1%) with different degrees of 68Ga-PSMA uptake 
in one or more pulmonary nodules (apart from lesions in pros-
tate, bones or lymph-nodes). Median age 69 (range 57-78) years. 
Primitive lung cancer was confirmed in 3 of these patients and 
treated accordingly. Five patients were histologically confirmed 
as lung metastatic disease for prostate cancer. One patient un-
derwent biopsy and the result did not reveal malignancy. One 
patient died soon after the PET/CT with no further evaluation. 
Pathology confirmation was not available for the remaining pa-

tients and they were considered and treated as metastatic pros-
tate cancer. 68Ga-PSMA PET/CT is a useful tool in the diagnostic 
of patients with prostate cancer at biochemical recurrence. It 
must be kept in mind that some lung lesions with 68Ga-PSMA 
uptake may correspond to primary lung cancer which would 
imply a different clinical management and treatment.

EP-0623
Dual-phase 11C-Choline PET/MR and multiparametric MR 
for the study of prostate cancer and nodal disease
A. F. Benegas1, G. A. Peña1, A. C. Sanchez2, E. A. Marino1, A. Poma3; 
1FUESMEN-CNEA, Mendoza, ARGENTINA, 2FUESMEN, Mendoza, 
ARGENTINA, 3Balseiro, Rio Negro, ARGENTINA.

Aims and Objectives: Determinate the usefulness of dual-phase 
11C-Choline PET/MR and his correlation with multiparametric MR 
(mp-MR) images for differentiate malignancy or benignancy in 
prostate lesions and lymph nodes for prostate cancer(PC) patients. 
Materials and Methods: 24 patients diagnosed by biopsy with 
PC underwent dual-phase PET/MR consisting on initial whole 
body PET (3min/bed) starting 5 minutes after injection of 2.035 
MBq/kg of C11-Choline followed by 30 min-delayed PET scan 
(6min/bed) on pelvic region. For WB PET, simultaneously MRAC 
(for correction attenuation), T1LAVA, T2 SSFSE and DWI sequenc-
es were acquired. Next, mp-MR prostate study was performed to 
obtain T2W, T1W, DWI, DCE images. PET data were reconstructed 
using 3D OSEM with 2 iterations and 20 subsets with scatter and 
attenuation correction. In all patients, mp-MR images and PET/MR 
images were use to identify one dominant focal malignant lesion 
(24 lesions located at peripheral zone), and benignant hyperpla-
sic areas (24 areas located at central zone), that were correlated 
with previous histology results. Fifty-one lymph nodes that evi-
denced DWI restriction and tracer uptake (moderated or elevat-
ed) located in iliacs regions (37), retroperitoneum (7) and inginals 
regions (7) were evaluated. SUVmax in prostate and lymph nodes 
on initial and delayed images were measured. Also, lymph nodes 
size were measured in their short axis. Results: The average SUV-
max for dominant malignant regions increased in 13% between 
initial and delayed scans (inital SUVmax 6.95, delayed SUV 7.92) 
. For benign regions, the average SUVmax between initial and 
delayed scans showed a little decrease, around 2%( for 5.8 to 
5.72). About lymph nodes, the average size was 6.2mm, and all of 
them demonstrated DWI restriction. The average SUVmax for the 
lymph nodes showed a minimum decrease of activity on delayed 
images, from 4.17 to 4.12 (2%). Conclusions: On dual-phase PET/
MR and mp-MR in the prostate malignancy areas demonstrated 
increase of tracer uptake, whereas benign regions showed de-
crease. Although the fifty-one lymph nodes demonstrated DWI 
restriction and low decrease of tracer uptake in mp-MR images, 
so that they do not have a good correlation between DWI and 
metabolic images to detected metastatic nodes.

EP-0624
Choline metabolism and proliferation of cancer cells - 
value of F-18 choline PET/CT
A. Golubić, D. Huic; University Hospital Center Zagreb, Croatia, 
Zagreb, CROATIA.
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Aim: To assess the significance of incidental F-18 choline uptake 
in prostate cancer patients in regions not characteristic for met-
astatic spread of the disease. Subjects and Methods: Two hun-
dred and twenty-one prostate cancer patients were scanned 
with F-18 choline PET/CT. Mean age of our patient population 
was 70 years, and mean PSA value was 10,8 ng/ml. Mean ad-
ministered activity was 200 MBq of F-18 choline (IASOCholine, 
IASON GmBH). Additional findings uncharacteristic for meta-
static spread of prostate cancer were reported and prospective-
ly analyzed based on histopathological, clinical or radiological 
follow-up. The mean follow-up period was 23 months (range 
9 to 44 months). Results: One hundred and fifty-four patients 
had a positive finding on the F-18 choline PET/CT characteris-
tic for prostate cancer metastases (70%). Regional lymph node 
metastases were found in 110 patients (49%), and bone metas-
tases were found in 71 patient (32%). A second malignancy was 
discovered in 15 patients due to F-18 choline uptake. Histopa-
thology of focal intense FCH uptake in the thyroid reported two 
papillary thyroid carcinoma and one follicular thyroid carcino-
ma. Mesothelioma was found in one patient, reporting a SUV-
max value of 4, and in another, a hepatocellular carcinoma was 
detected. One patient had a previously unknown chronic lym-
phocytic leukemia. Several patients had an increased uptake in 
suprarenal adenomas and in one a suprarenal gland carcinoma 
was detected. Focal uptake of FCH was found in lung nodules 
in multiple patients, and further invasive procedures reported 
primary lung cancer in five patients. Histopathology indicated 
three squamous cell carcinomas, one adenocarcinoma, and one 
bronchioalveolar carcinoma. Metastases of other malignancies 
were found in three patients (renal and colon cancer). Other 
nonspecific F-18-choline uptake included low metabolism in 
lymph nodes of the mediastinum, axillary and inguinal regions, 
reported in 84 patients (38%), with a mean SUVmax value of 4,7, 
3,7 and 4,1, respectively. Ultrasound and biopsy in the follow-up 
period reported granulomatous inflammation in these patients. 
Conclusion: Functional imaging with F-18 choline PET/CT pro-
vides additional information on various cancer cells metabolism 
and activity. It has an important impact on therapeutic strategy, 
providing physicians with clinical certainty for the appropriate 
and individual patient management.

EP-0625
The Correlation of Ga-68 PSMA PET/CT Findings with 
Serum PSA Values and Gleason Grades For Patients with 
Recurrent Prostate Cancer
I. Ozturk, G. Ucmak, B. Esen Akkas, B. Demirel; S.B.U. Ankara 
Oncology Research and Training Hospital, Ankara, TURKEY.

Aim: Recurrence of prostate carcinoma after radical prostatec-
tomy or other curative therapies is a common clinical problem 
especially in intermediate and high risk disease. Detecting the 
location and the extend of disease as early as possible is import-
ant for treatment planning and the clinical outcome. Traditional 
methods like CT,MRI and bone scan can be used for restaging 
but are known to show low sensitivity and specifity especial-
ly at low PSA values. In our study, we aimed to investigate the 
correlation between serum PSA values and Gleason grades 

and detectability of local-lymphatic, bone and visceral metas-
tases on Ga-68 PSMA PET/CT and also the cut-off PSA values 
for PSMA PET positivity in both operated and non-operated pa-
tient groups. Method: A total of 43 patients with prostate ade-
nocarcinoma who were directed to our clinic for Ga-68 PSMA 
PET/CT scan were included in our study. 20 patients were diag-
nosed with biochemical recurrence after radical prostatectomy 
(Group 1) and 23 were non-operated patients diagnosed with 
biochemical failure after other treatment modalities (Group 2). 
Findings: The mean age of the 43 patients was 68.5 ± 8 (range 
53-83). Gleason grades were 1 in 1 patient (2.3%), 2 in 5 patients 
(11.6%), 3 in 10 patients (23.3%), 4 in 7 patients (16.3%) and 5 in 
20 patients (46.5%). In Group 1, 9 out of 20 patients were PET 
positive (45%) and in group 2, 21 out of 23 patients were PET 
positive (91%). PSA values ranged between 0.25-34.6 ng / ml in 
Group 1 and 1.0-3475 ng / ml in Group 2. Statistically significant 
correlation were detected between serum PSA values and PET 
positivity in both groups (p<0.001). Optimal cut-off PSA value for 
PET positivity was 0.7 ng/ml in Group 1 and 2.1 ng/ml in Group 
2. In addition, statistically significant correlation was observed 
between serum PSA levels and detection of lymph and bone 
metastases in Group 1. In Group 2, there was significant cor-
relation between serum PSA levels and detection of lymphatic 
and visceral metastases. No correlation was detected between 
PET positivity and gleason grades. Conclusion: In patients with 
biochemical recurrence, optimal cut-off values for Ga-68 PSMA 
PET/CT positivity were found for operated and non-operated 
patient groups separately. In both groups, disease was detected 
with high diagnostic accuracy even at low PSA values and we 
concluded that Ga-68 PSMA PET/CT has a very important role in 
patient management with recurrent prostate cancer.

EP-0626
Impact of positive 11C-Choline PET/CT in the therapeutic 
management of prostate cancer biochemical relapse
F. J. Gómez-de la Fuente, I. Martínez-Rodríguez, M. De Arcocha-
Torres, R. Quirce, J. Jiménez-Bonilla, N. Martínez-Amador, C. 
Lavado-Pérez, B. Lucas-Velazquez, G. Molina-Mendoza, O. 
Cuenca-Vera, I. Banzo; Nuclear Medicine. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group IDIVAL. University of 
Cantabria., Santander, SPAIN.

Aim: 11C-Choline PET/CT has shown good results in re-staging 
prostate cancer (PCa) with raised serum levels of prostate spe-
cific antigen (PSA). Our aim was to evaluate the impact of posi-
tive 11C-Choline PET/CT results in the therapeutic management 
of PCa patients with biochemical relapse (BR) after curative in-
tention treatment. Material and Methods: One hundred and 
twelve consecutive patients (mean age: 69.5±7 years) with BR of 
PCa and positive 11C-Choline PET/CT were retrospectively eval-
uated. The mean serum PSA levels at study were 8.1±15.9 ng/
ml, range 0.36-135 ng/ml. Initial treatment was radical prosta-
tectomy (RP) with or without adjuvant treatment in 43 patients 
(38.4%), external beam radiotherapy (EBRT) with or without ad-
juvant treatment in 57 (50.9%), prostatic brachytherapy (PB) in 
11 (9.8%) and hormonotherapy (HT) in 1 (0.9%). PET/CT was ac-
quired 20 minutes after intravenous administration of 555-740 
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MBq of 11C-Choline. Minimum follow-up time was 18 months. 
Results: In 80 out of 112 patients (71.4%) 11C-Choline PET/CT 
showed local recurrence of PCa: 50 in prostate, 14 in prostate 
bed, 11 in regional lymph nodes (LN), and 5 in combinations 
of them. In 17 patients (15.2%) 11C-Choline PET/CT showed dis-
tant recurrence: 8 in bone, 6 in distant LN, 2 in bone plus distant 
LN, and 1 in a soft-tissue mass. Finally, in the other 15 patients 
(13.4%) local plus distant recurrence was observed. Additionally, 
in 5 patients (4.5%) a second malignancy was detected in lungs 
and colon. The planned therapeutic management was changed 
as per the positive 11C-Choline PET/CT result in 74 out of 112 pa-
tients (66.1%). In these 74 patients, 11C-Choline PET/CT showed 
local recurrence in 50, distant recurrence in 11 and local plus 
distant recurrence in 13. Patients were treated as follows: 22 
(19.6%) with HT, combined with other treatments in 17 (15.2%); 
17 (15.2%) with PB; 13 (11.6%) with EBRT; 1 (0.9%) with RP; and 
4 (3.6%) with chemotherapy. The planned therapeutic manage-
ment was not modified in 37 out of 112 patients (33%). No data 
was available from one patient (0.9%). Conclusions: Positive 

11C-Choline PET/CT had an important impact in the therapeutic 
management of patients with PCa and BR, leading a change in 
the planned approach in two thirds of patients (66.1%). In ad-
dition, in 4.5% of the patients, 11C-choline PET/CT allowed the 
detection of a second malignancy.

EP-0627
Incremental Value Of Ga-68 PSMA PET/CT Imaging On 
Prostate Cancer Management
B. Gunalp1, A. Ayan2, S. Ince1, S. Alkan2, A. Uckun2, S. Mahmudov2, 
E. Alagoz2; 1University of Health Sciences, Gulhane Medical Faculty, 
Department of Nuclear Medicine, Ankara, TURKEY, 2Gulhane 
Training and Research Hospital, Department of Nuclear Medicine, 
Ankara, TURKEY.

Purpose/Introduction: Prostate cancer (PCa) is the most com-
mon cancer in men and the second leading cause of cancer 
death in the Western World. Biochemical recurrence (BCR) is 
seen 30-40% of PCa patients following curative intent primary 
therapy. It is thought to be due to incomplete local response 
or initially occult nodal and distant metastases which were 
undetected by conventional imaging modalities (CIM). Ga-68 
Prostate Specific Antigen (PSMA) is the new promising agent for 
primary staging and recurrence site localization after BCR. Accu-
rate staging is very important for therapy planning. Our aim in 
this study to investigate the impact of additional Ga-68 PSMA 
PET/CT findings to CIM on accurate staging and recurrence site 
localization. Subjects & Methods: Ga-68 PSMA PET/CT was 
performed 125 intermediate/ high-risk patients (Gleason grade 
equal or more than 7 or PSA more than 20 ng/mL) who were re-
ferred for primary staging and 65 patients with BCR for localiza-
tion of recurrence sites. Ga-68 PSMA PET/CT findings were com-
pared with CIM findings and importance of these additional 
findings on patients’ management were investigated. Results: 
In primary staging group, Ga-68 PSMA PET/CT detected extra-
prostatic infiltration in 15 patients (6 seminal vesicle infiltration, 
5 rectal and 4 bladder wall invasion), pelvic metastatic lymph 
nodes in 26 (20%) patients, extrapelvic metastatic lymph nodes 

in 12 (9.6%) patients, bone metastasis in 8 (6.4%) patients and 
lung metastasis in 4 (3.2%) patients which were not detected by 
CIM before. Additional Ga-68 PSMA findings changed patients’ 
treatment plans in 34 (27%) patients. In BCR group, Ga-68 PSMA 
PET/CT detected recurrence site in 55 (84%) patients and in 25 
(39%) patients recurrence sites were not detected by CIM and 
initial therapy planning (planned surgery type or radiotherapy 
field) was changed in these patients. Discussion/Conclusion: 
PCa is a biologically heterogeneous disease with a high prev-
alence of it is indolent disease and patient-specific treatment 
design, noninvasive evaluation of tumor prognostic variables, 
including tumor location, aggressiveness and extent has a 
great clinical importance. Ga-68 PSMA PET/CT has been found 
to meet all these clinical needs. It is found superior to CIMs for 
the evaluation tumor extent and evaluation of aggressiveness 
of the disease and improved the detection of metastatic disease 
especially metastasis in normal size lymph nodes and distant 
metastasis. These additional findings increased the accuracy of 
preoperative staging and allowed to choose the adequate treat-
ment strategy which is expected to improve patients’ outcome.

EP-0628
18F-Fluciclovine for staging of patients with primary 
prostate cancer and the correlation with PSA values: 
Results from a single center
D. Wyndaele1, A. van Weelden2, R. Nuyten1, S. Lardenoije1, M. 
Roef1, L. van Warmerdam1, T. Budiharto1, P. van der Toorn1, W. 
Scheepens1, M. de Wildt1; 1Catharina Cancer Institute, Eindhoven, 
NETHERLANDS, 2Fontys Paramedical University, Eindhoven, 
NETHERLANDS.

Purpose/Introduction: Early and accurate detection of the ex-
tent of primary prostate cancer (PPC) can change therapy course 
when tumors are small and most likely to respond to localized 
therapy. 18F-Fluciclovine is a synthetic amino acid positron emis-
sion tomography (PET) radiotracer that is EMA- and FDA-ap-
proved for use in the detection of biochemical recurrence (BCR) 
of prostate cancer based on its encouraging histologically-con-
firmed diagnostic performance. Here, we report the experience 
from our clinic in evaluating the utility of 18F-Fluciclovine PET/
computed tomography (PET/CT) for the detection of lesions in 
30 patients with PPC. Subjects & Methods: Data were obtained 
at the Catharina Cancer Institute, Eindhoven, Netherlands. Scans 
were conducted and images were interpreted according to 
standardized procedures. The most recent prostate-specific 
antigen (PSA) measurement before the 18F-Fluciclovine PET/CT 
took place was recorded as the baseline PSA level for each pa-
tient. Detection rates (the proportion of scans containing one 
or more area considered positive for cancer) were stratified by 
baseline PSA levels and were also determined for the subject as 
well as regional levels. Results: Between April 2017 and April 
2018, 30 patients were scanned. Mean age was 69 years (range: 
57 - 83). All scans have found to be image positive on patient 
level. The median PSA was 21,50 ng/mL (range: 0,64 - 97). 2 pa-
tients (6,7%) had a baseline PSA <5.0 ng/mL, 12 patients (40,0%) 
between 5.0 and 20.0 ng/mL, 10 patients (33,3%) >20.0-50.0 ng/
mL and 6 patients (20,0%) >50.0-100.0 ng/mL. 18F-Fluciclovine 
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detected lesions in 30 patients (100%); lesions were detected in 
the prostate/prostate bed and in pelvic lymph nodes in 29 and 9 
patients (96,67% and 30%), respectively. Metastatic involvement 
outside the pelvis was detected in 7 patient scans (23.33%), 
while 3 scans (10%) showed lesions in skeletal sites. In case of 
PPC there is no correlation between detection rate and baseline 
PSA levels. In all cases PPC was detected with 18F-Fluciclovine, 
noted that there were only 2 cases of low PSA levels (<5.0 ng/
mL) included in this study. Discussion/Conclusion: Previous 
studies with 18F-Fluciclovine were able to sensitively detect 
BCR of prostate cancer, even at PSA levels ≤0.5 ng/mL. In this 
study, no correlation has been found between detection rate 
and baseline PSA levels. 18F-Fluciclovine PET/CT in PPC shows 
excellent utility for the detection of disease in the prostate/bed, 
as well as in extraprostatic tissue with highest detection rates in 
the pelvic area.

EP-0629
The image quality and clinical interpretation of pre versus 
post Lasix Ga68-PMSA scan
L. Ali1, S. Usmani2, M. Yousif2, F. Dashti1, M. Al-Otaibi1; 1Faculty of 
Allied Health Sciences, Kuwait University, KUWAIT, 2Kuwait Cancer 
Control Center, Ministry of Health, KUWAIT.

Background: Ga68-prostate specific membrane antigen (PSMA) 
is introduced as a PET ligand to image patients with prostate 
cancer. Normal Ga68-PSMA bio-distribution include brain, liver 
and urinary system which is the main excretion route. In order to 
decrease the background uptake of the urinary system and thus 
increase the diagnostic accuracy, different clinics use a furose-
mide to clear the activity from both ureter and bladder. Howev-
er, this is not a standard patient preparation for most hospital. 
Therefore, the aim was to evaluate image quality and clinical 
interpretation in pre and post diuretic administration. Materi-
als & Methods: Twenty five patients have been injected with 
Ga-68 PMSA according to their weight i.e. 0.06 mCi/Kg. A whole 
body PET/CT with 2-3 time/bed was performed 45-60 min post 
injection. Then 40 mg furosemide was given slowly over 1-2 
minutes and 15 min later, the patient voided and 2 images over 
the pelvis and abdomen were acquired with the same previous 
parameters. Both sets of images were processed with OSEM and 
corrected for attenuation using CT. The CNR and COV was cal-
culated for lesions located in the pelvis and all continuous vari-
ables were expressed as mean ± SD. Images were assessed on 
a 3-point scale by two experienced NM physicians to evaluate 
lesion detectability and delineation that have an impact on clin-
ical interpretation (1 no difference, 2 slight difference, 3 obvious 
difference). The Wilcoxon signed rank test and McNemar test 
was used to evaluate the significance and the agreement was 
tested using Cohen’s Kappa coefficient. Results: 6/25 (24%) of 
the patients were found to have no abnormality after the clear-
ance of ureteric activity in post Lasix images. The amount of 
noise in post Lasix images was significantly decreased in the le-
sions and in the background by 35.2% (range, 8%-62.3%), p val-
ue<0.0001 and by 52.6% (range, 24.4%-91.2%), p value <0.05 re-
spectively. The CNR was significantly improved by 49.6 %±24.5, 
p value =0.02. Average score for observer one and two was 2.4 

±0.71 and 2.53±0.52 respectively with substantial agreement 
(k=0.76). Both observers agreed that lymph nodes and prostate 
lesions were better delineated due to the clearance of ureter-
ic activity. Besides, local recurrence and rectal extension were 
more obvious. Conclusion: The ability to identify true increased 
uptake near prostate region was enhanced in post Lasix scan. 
Therefore, we are in favor of using both pre and post Lasix scan 
to increase the diagnostic accuracy of 68-Ga PMSA scan.

EP-0630
The impact of Ga-68 PSMA PET/CT scan on decision-
making strategy in biochemical recurrence after primary 
treatment for prostate cancer
U. Elboga, E. Sahin, S. Erturhan, Y. Celen; Gaziantep University, 
Gaziantep, TURKEY.

Aim: Ga-68 PSMA PET/CT visualises prostate cancer residual 
disease or recurrence at lower PSA levels compared to conven-
tional imaging We evaluate the impact of Ga-68 PSMA PET/CT 
on decision-making strategy of patients with relapsing prostate 
cancer presenting biochemical recurrence after radical prosta-
tectomy and salvage radiotherapy. Material & Methods: Fifty 
patients underwent Ga-68 PSMA PET/CT due to biochemical 
recurrence retrospectively analyzed. Twenty three of 50 patients 
were addressed to Ga-68 PSMA PET/CT for a biochemical recur-
rence after radical prostatectomy. Twenty seven of 50 patients 
were addressed to Ga-68 PSMA PET/CT for a biochemical recur-
rence after a salvage radiotherapy. The prostate specific antigen 
level ranged between 0.1 and 1.71 ng/ml (median value: 0.62 
ng/ml). We studied the impact on the decision-making process 
of additional data obtained from Ga-68 PSMA PET/CT. Results: 
Forty-one out of 50 evaluated patients showed positive findings 
at Ga-68 PSMA-11 PET/CT (82%). Of them, seven were positive 
in the prostatic bed, twelve in the pelvic nodes, fifteen in nodes 
outside the pelvis and eleven at bone level. Ten patients pre-
sented two different sites of relapse (20%). Ga-68 PSMA PET/CT 
data changed the therapeutic approach in 36 patients (72%). 
Conclusions: Ga-68 PSMA PET/CT can be a useful tool in the re-
staging of post-radical prostatectomy and salvage radiotherapy 
presenting biochemical recurrence of prostate cancer patients 
and it could change the decision-making process in up of 72 % 
of these patients. Prospective, larger series are needed to estab-
lish the role of Ga-68 PSMA PET/CT in the therapeutic approach 
of prostate cancer patients.

EP-0631
The use of F18 Choline PETCT in the evaluation of patients 
with biochemical recurrence of prostate cancer: The 
Maidstone experience
B. Kawa, B. Thomson, S. Beesley, M. Naji; Maidstone and Tunbridge 
Wells NHS Trust, Maidstone, UNITED KINGDOM.

Introduction: Choline PETCT is an imaging technique used to 
detect disease recurrence in patients with biochemical failure 
following radical treatment of prostate cancer. Serum PSA is 
used as a biochemical marker for monitoring recurrence in pa-
tients who have previously been treated for localised prostate 
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cancer. Previous studies have suggested choline PETCT detec-
tion rate is influenced by the PSA level. Our aim was to evaluate 
the relationship between the detection rate of Choline PETCT 
and PSA at the time of request and initial tumour histology 
(Gleason score). Methods: This is a retrospective analysis of all 
patients receiving a choline PETCT at our centre between No-
vember 2016 and April 2018. Scans which were for initial staging 
of prostate cancer were excluded. Data collected included pa-
tient demographics, previous treatment of prostate cancer, PSA 
at the time of request, Gleason score and the PETCT study re-
sults. Results: Between November 2016 and April 2018, 60 cho-
line PETCT studies were performed, of which 46 were for re-stag-
ing in biochemical recurrence and 14 were for initial staging of 
prostate cancer. Within the biochemical recurrence group; 11 
patients had radical prostatectomy, 10 had radiotherapy, 20 had 
a combination of radical prostatectomy and radiotherapy, and 
6 had brachytherapy. Thirty-four (72%) choline PETCT studies 
identified at least one site of recurrence. Within this group, 65% 
demonstrated nodal recurrence, 32% demonstrated recurrence 
in the prostate/prostate fossa and 15% demonstrated skeletal 
lesions. The average PSA for positive scans was 4.8ng/mL (0.9-
11.5, median 4.0) and for negative studies it was 2.3ng/mL (0.3-5, 
median 1.6). The detection rate with a PSA >2.0ng/mL was 81%, 
while in patients with a PSA <2.0ng/mL was 41% (p=0.003). The 
detection rate did not vary significantly with Gleason score; pa-
tients with a Gleason score of 7 had a PETCT detection rate of 
72%, compared to Gleason score >7 had a detection rate of 88% 
(p=0.2). Conclusion: The majority of choline PETCT studies per-
formed at our centre (72%) were successful at detecting sites of 
recurrence in patients with biochemical failure. Previous studies 
have suggested a higher detection rate is achieved in a trigger 
PSA >2.0ng/mL, our data supports this and has shown that the 
likelihood of a choline PETCT detecting recurrence does signifi-
cantly increase with higher serum PSA. Choline PETCT is a useful 
tool in the setting of biochemical failure to enhance patients’ 
selection for salvage treatment.
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EP-0632
BRAF Mutation Analysis for Initial Risk Stratification in 
High Risk Papillary Thyroid Carcinoma
I. Binse1, J. Pokladek1, M. M. Weber1, S. Theurer2, W. Jentzen1, J. 
Nagarajah1, K. Herrmann1, R. Görges1; 1Department of Nuclear 
Medicine, University Hospital Essen, Essen, GERMANY, 2Institute of 
Pathology and Neuropathology, University Hospital Essen, Essen, 
GERMANY.

Aim: Evaluation of BRAF analysis in high risk papillary thyroid 
carcinoma (PTC): is BRAF mutation associated with initial me-
tastases and radioiodine-refractory disease? Methods: We ret-
rospectively analysed the data of patients with high risk PTC 

(T3/T4 and/or N1/M1) who underwent postoperative 124I-PET/
CT-dosimetry and [18F]FDG-PET/CT for staging and radioio-
dine treatment planning. PTC was confirmed by a pathology 
reference laboratory. Primary tumor tissues were screened for 
BRAF-mutation by next generation sequencing (BRAF-muta-
tion: BRAF+, wildtype: WT). For iodine positive metastases, the 
lesion dose per GBq (LDpA) and blood dose (BD) during ther-
apy were estimated by 124I-dosimetry. We compared the rate of 
radioiodine positive versus radioiodine-refractory metastases as 
well as patient and tumor characteristics between BRAF+ and 
WT PTC applying nonparametric tests for independent samples. 
A tumor was defined as radioiodine-refractory if at least 1 iodine 
negative metastasis was identified or if in poorly radioiodine ac-
cumulating metastases a target dose greater than 80 Gy could 
be only achieved if BD exceeded 2 Gy. Results: 80 patients with 
high risk PTC were included in the study. Initial metastases were 
detected in 24/53 BRAF+ and in 16/27 WT PTC (p=0.34). Where-
as 75% of metastases were iodine positive in WT PTC, the rate of 
radioiodine-refractory tumors was significantly higher in BRAF+ 
PTC (16/24, 67%) than in WT PTC (4/16, 25%), p<0.05. The LDpA 
of iodine positive metastases was lower in BRAF+ PTC (7.5 Gy/
GBq in median, range 2-56) than in WT PTC (19 Gy/GBq, range 
4-180), p=0.16. Further risk factors for metastases (age, gender, 
TNM stage, extrathyroidal extension, multifocal tumor) were 
well-balanced between the groups. Conclusions: In our cohort 
of patients with high risk PTC, the rate of metastases was not 
higher in BRAF+ tumors than in WT PTC. BRAF+ tumors were 
highly associated with radioiodine-refractory metastases and 
showed less iodine accumulating metastases than WT tumors. 
BRAF mutation analysis helps to identify patients that are at risk 
to have initial radioiodine-refractory metastases, but cannot re-
place [18F]FDG-PET/CT and radioiodine diagnostics for individu-
al therapy management.

EP-0633
68Ga-DOTA-RGD2 PET/CT in differentiated thyroid 
carcinoma patients, with thyroglobulin elevation and 
negative 131I scintigraphy (TENIS) - paving the way for a 
novel molecular targeted therapy
A. S. Parihar, R. Kumar, R. Vatsa, J. Shukla, H. Singh, A. Sood, A. 
Bhattacharya, B. R. Mittal; Post Graduate Institute of Medical 
Education & Research, Chandigarh, INDIA.

Purpose: To assess the tracer uptake pattern on 68Ga-DOTA-
RGD2 PET/CT in differentiated thyroid carcinoma (DTC) patients 
with Thyroglobulin elevation and negative 131I scintigraphy 
(TENIS) syndrome for determining suitable candidates for a 
peptide-based radionuclide therapy. Subjects & Methods: 19 
patients (mean age:51.2±10.7 years) of DTC diagnosed with 
TENIS syndrome [rising stimulated serum thyroglobulin (S.Tg 
>2 ng/mL) with negative anti-Tg antibodies and negative 131I 
whole body scintigraphy] were enrolled in this pilot study after 
voluntary, written and informed consent. These patients un-
derwent 68Ga-DOTA-RGD2 PET/CT, on which semi-quantitative 
measurement of tracer uptake was done using SUVmax values. 
Histopathologic correlation was performed wherever feasible. 
Correlation of S.Tg at the time of study, with number of trac-
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er avid sites and SUVmax was performed. Results: The medi-
an S.Tg at the time of study was 230.5 ng/mL (range:33-1278). 
16/19 patients had a minimum of one tracer avid lesion on 68Ga-
DOTA-RGD2 PET/CT with 11 patients having two or more tracer 
avid lesion sites (maximum 5). Mean SUVmax of the lesions was 
6.1±2.3 with the least avidity on cervical lymph nodes (SUVmax 
2.4) and maximum avidity on a skeletal lesion at right femur (SU-
Vmax 10.5). Tracer avid thyroid remnant tissue was observed in 
10/16 (mean SUVmax 5.0), lymph nodes in 12/16 (mean SUV-
max 5.2), skeletal in 8/16 (mean SUVmax 6.6) and lung nodules 
in 8/16 (mean SUVmax 3.7) patients. Histopathologic analysis 
of the accessible lesions was done in 11/16 patients which 
was consistent with metastatic thyroid carcinoma. S.Tg at the 
time of study had a statistically significant positive correlation 
with the number of tracer avid sites (r=0.7, P=0.002). S.Tg had 
a positive correlation with SUVmax which was not statistically 
significant (r=0.2, P=0.45). Age at diagnosis of TENIS syndrome 
had a negative correlation with the number of tracer avid sites 
which was not statistically significant (r=-0.16, P=0.5). Three pa-
tients (mean S.Tg 37.6 ng/mL) who did not show any uptake on 
68Ga-DOTA-RGD2 PET/CT did not have any structural abnormal-
ities on CT. They were kept on follow-up with serial Tg values 
and ultrasound neck. Conclusion: This is the first study explor-
ing the evaluation of DTC patients with TENIS syndrome using 
68Ga-DOTA-RGD2 PET/CT. Since patients of TENIS syndrome have 
limited effective treatment options, the need of the hour is to 
develop a novel molecular targeted therapy with minimal ad-
verse effects and maximal benefit. The patient group with RGD 
avid, surgically inaccessible lesions may be potential candidate 
for radioligand therapy using 177Lu-labelled RGD peptide.

EP-0634
Correlation of 131I SPECT-CT and 68Ga PSMA PETC-CT in 
differentiated thyroid cancer patients
Q. G. Pitalúa Cortés, O. García Pérez, J. M. Davanzo Lopez; Instituto 
Nacional de Cancerología, Mexico City, MEXICO.

Introduction: Currently there are histopathological studies 
that show overexpression of the prostate-specific membrane 
antigen (PSMA) in neo-vascularity of different neoplasms such 
as thyroid cancer, which normally has a favorable prognosis, 
however, during the course of the disease they lose the abili-
ty to concentrate the radioiodine. The use of radiotracers such 
as PSMA could offer a teragnostic option in patients with ele-
vated thyroglobulin with low or abscent 131I uptake. Subjects 
and Methods: We analyzed 5 female patients with a median 
age of 58 years, with papillary thyroid cancer who underwent 
68Ga HBED-CC PSMA PET / CT and 131I SPECT / CT, 2 patients 
post- ablative dose, and 3 patients post treatment (131I dose 
range 2.7MBq-5.5MBq) performed in 2-week interval. The data 
were analyzed through a qualitative analysis of the 131I uptake 
SPECT / CT and the semiquantitative quantification (SUVmax) 
of each lesions, as well as correlation with thyroglobulin levels 
and cumulative dose of 131I. Results: 9 lesions were observed 
(3 thyroid bed, 3 visceral metastases, 3 lymph nodes). 2 patients 
post radioiodine ablative dose showed no 68Ga-PSMA uptake, 
but an intense 131I uptake in the thyroid bed. In patients with a 

cumulative dose of 131 I with an average of 12.74 MBq (range 
4.05 MBq-16.21 MBqi 131 I) moderate or poor 131I uptake was 
observed with and intense 68Ga-HBED-CC PSMA uptake, in these 
patients the average levels of thyroglobulin were 471.66 ng/ml 
(range 219-2,889) and average TSH 60.5 (range 30-100). Conclu-
sions: These preliminary results suggest that the use of PSMA 
ligands could offer a teragnostic alternative in patients with 
metastatic disease due to papillary thyroid cancer with mild or 
no 131I uptake.

EP-0635
Pre-ablation rhTSH-stimulated F-18 FDG PET/CT changes 
patient management in intermediate to high-risk thyroid 
cancer even in the presence of low thyroglobulin levels
G. Rendl, L. Rettenbacher, G. Schweighofer-Zwink, L. Hehenwarter, 
C. Pirich; Paracelsus Medical University Salzburg, Department of 
Nuclear Medicine and Endocrinology, Salzburg, AUSTRIA.

Purpose: To evaluate the clinical impact of pre-ablation 
rhTSH-stimulated FDG PET/CT in addition to posttherapeutic 
whole body radioiodine (RAI) scanning in patients with interme-
diate to high risk differentiated thyroid carcinoma (DTC) without 
clinical evidence of metastasis. Subjects and Methods: A ret-
rospective single center study including 73 patients (44 female, 
mean age 43.2 ± 16.2 years, 62 % papillary, 31 % follicular, 7 % 
poorly differentiated) who underwent initially ablative intended 
RAI treatment using rhTSH after thyroidectomy ± lymph node 
(LN) dissection between 01/13 and 10/16. All patients under-
went F-18 FDG PET/CT (4 MBq/kg body weight, low dose CT) 
after rhTSH preparation before administrating RAI with a mean 
activity of 3,661 ± 673 MBq I-131. Posttreatment whole body 
scan (WBS) was obtained 9 days afterwards in planar technique 
and in case of equivocal or abnormal findings using SPECT/CT. 
Stimulated thyreoglobulin (TG) levels were measured on day 3 
following rhTSH injection. Results: 31 patients (42%) showed 
FDG avid lesions of whom 14 exhibited more lesions in FDG 
PET/CT imaging than detected in WBS. All abnormal lesion de-
tected were in agreement in 13 showed identical PET and WBS 
results. Four patients had more lesions in WBS than PET imag-
ing. The mean stimulated TG level was 75.6 ± 205.9 ng/ml with 
a range 0.1 to 1,145.0 ng/ml. One patient presented with a TG 
level > 100 ng/ml but a negative FDG-scan exhibiting RAI-pos-
itive lung metastases. Three patients with histologically proven 
LN metastases presented with stimulated TG-levels < 2.0 ng/ml. 
The initial treatment plan was changed from follow-up to thera-
py (surgery, systemic therapy using tyrosin-kinase inhibition) in 
8 patients (11%) only on the basis of PET/CT imaging, only. Con-
clusion: The study suggests a clinical benefit of pre-ablation 
rhTSH-stimulated FDG PET/CT imaging in about 20% of patients 
with intermediate to high risk DTC, even in the presence of low 
rhTSH-stimulated TG levels due to early detection of RAI-refrac-
tory or negative lesions.

EP-0636
Determining thyrotropin receptor and thyroglobulin 
gene transcripts in peripheral blood of thyroid carcinoma 
patients and healthy individuals
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T. S. Makazlieva1, O. Vaskova1, T. Tripunoski1, D. Miladinova1, S. 
Stojanoski1, N. Manevska1, Z. Jakovski2, S. Risteski2, H. Jovanovic2, 
A. Eftimov3; 1Institute of pathophysiology and nuclear medicine, 
Skopje, MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF, 
2Institute for forensic medicine, criminology and medical 
deontology, Skopje, MACEDONIA, THE FORMER YUGOSLAV 
REPUBLIC OF, 3Institute of pathology, Skopje, MACEDONIA, THE 
FORMER YUGOSLAV REPUBLIC OF.

Introduction: Thyroid carcinoma (TC) comprises a spectrum 
of different tumors with wide range of biological behavior and 
prognosis. The techniques based on the latest trends in molec-
ular biology may have application in diagnosis of metastatic TC. 
The aim of this study was to apply and analyze mRNA expres-
sion of thyrotropin receptor gene (TSHR-mRNA) and thyroglob-
ulin gene (Tg-mRNA) in peripheral blood of healthy individuals 
and patients with differentiated TC. Then to correlate between 
the total received 131I therapy dose and expression levels of two 
evaluated genes. Material and Methods: In the study were 
included 57 subjects, consisting from 40 patients with TC and 
17 healthy volunteers as a control group. Total RNA was isolat-
ed from peripheral blood and used for two-step reverse tran-
scriptase-PCR. Real time PCR was performed with appropriate 
primers. Relative quantification using 2-ΔΔCt method was applied. 
Results: TC patients with metastatic disease or loco-regional re-
lapse expressed TSHR by a 8.57-fold higher level than healthy 
control individuals. TC patients with biochemical relapse ex-
pressed TSHR by a 14.17-fold higher level than healthy controls, 
while expression of Tg was 6.6 -fold higher in TC patients with 
metastatic disease and loco-regional relapse than healthy con-
trols and 8.34 -fold higher level compared with TC patients with 
excellent response to treatment. Conclusion: Our preliminary 
study showed that TSHR gene expression might have more 
useful application as a biomarker compared to detection of Tg 
gene expression. Positive non-significant correlation between 
ΔCt values for both target genes and total received dose of 131I 
therapy with Spearman Rank was found. Key words: Thyroid 
carcinoma, TSH receptor gene expression, thyroglobulin gene 
expression

EP-0637
The clinic role of FDG-PET/CT and Ga68-DOTATATE 
PET/CT in differentiated thyroid cancer patients with 
negative iodine-131 whole body scan and elevated serum 
thyroglobulin level
N. Torun, S. Erhamamcı, M. Reyhan, G. N. Nursal, A. F. Yapar; 
Baskent university, Ankara, TURKEY.

Introduction/Purpose: In differentiated thyroid carcinoma 
(DTC) patients with negative whole body scan (WBS) and elevat-
ed serum thyroglobulin (Tg), tumor focus localisation and treat-
ment remains a challenge because of loss of iodine avidity. PET 
imaging with 18F-FDG and 68Ga-DOTATATE are recently being 
used to localise disease and management of treatment in these 
patients. The aim of the study was to evaluate the clinic value 
of PET imaging using 18F-FDG and 68Ga-DOTATATE in DTC pa-
tients with negative WBS and elevated serum Tg. Methods: In 

this retrospectively study, 43 DTC patients (20 women and 23 
men; mean age=51.34 years, range=15-84 years) with negative 
WBS and elevated serum Tg levels, attending thyroid outpatient 
department for follow-up, underwent initial complete thyroid-
ectomy followed by radioiodine treatment were enrolled. All pa-
tients had underwent PET imaging with 18F-FDG and 68Ga-DO-
TATATE. There were papillary thyroid carcinoma (n=34), follicular 
thyroid carcinoma (n=6), poorly differentiated carcinoma (n=2), 
and simultane papillary and follicular thyroid carcinoma (n=1). 
The 18F-FDG and 68Ga-DOTATATE PET/CT findings were clas-
sified as positive or negative on visual interpretation. Results: 
PET/CT imaging both 18F-FDG and 68Ga-DOTATATE were in 
14/43 patients positive and completely negative in 18/43 pa-
tients. 18F-FDG PET/CT demonstrated disease in 22/43 (51.1%) 
patients and 68Ga-DOTATATE PET-CT in 17/43 (39%) patients. 
Five patients with positive both 18F-FDG and 68Ga-DOTATATE 
were treated with 177Lu-DOTATATE. In 8/43 patients, 18F-FDG 
PET/CT was positive while 68Ga-DOTATATE PET/CT was nega-
tive. However, in 3/43 patients, 18F-FDG PET/CT was negative 
while 68Ga-DOTATATE PET/CT was positive. Of these 3 patiens, 
one was classified as false positive because single lesion in the 
brain was proved meningioma by histolopathologic confima-
tion. In one patient, 68Ga-DOTATATE PET/CT was demonstrated 
additional brain lesion compared with 18F-FDG. Positive PET/
CT with 18F-FDG and/or 68Ga-DOTATATE in 25/43 patients is 
found high elevated Tg level compared with negative PET/CT in 
18/43 patients. Conclusions: PET/CT imaging with 18F-FDG is 
superior to 68Ga-DOTATATE for detection of recurrent/residual 
in our series. The combination of 18F-FDG and 68Ga-DOTATATE 
PET/CT imaging provided an accurate disease restaging. Al-
though 68Ga-DOTATATE PET/CT not sufficient to recommend it 
as a routine imaging modality, it plays complementary role to 
other imaging techniques including 18F-FDG PET/CT. 68Ga-DO-
TATATE PET/CT can also help in selection of potential candidates 
for peptide receptor radionuclide therapy. Positive PET/CT with 
18F-FDG and/or 68Ga-DOTATATE is more likely to occur in pa-
tients with highly elevated thyroglobulin concentrations.

EP-0638
68Ga-DOTATATE PET/CT imaging in medullary thyroid 
carcinoma patients with raised serum calcitonin
N. Torun, S. Erhamamcı, M. Reyhan, A. F. Yapar, A. Aktas; Baskent 
university, Ankara, TURKEY.

Introduction/Purpose: Medullary thyroid carcinoma (MTC) is 
a rare neuroendocrine tumour (NET) that expresses somatosta-
tin receptors and secretes calcitonin. Surgery is the primary 
curative modality but is achieved only when the diagnosis is 
timely so there is a high rate of persistent and recurrent disease 
indicated by a rise in the serum calcitonin levels. Successful 
management of recurrent disease requires accurate localisa-
tion with anatomic and functional imaging. The introduction 
of 68Ga-DOTATATE PET/CT imaging has significantly improved 
the detection of NET and has been reported as a valuable ad-
junct in MTC localisation. The aim of the study was to present 
68Ga-DOTATATE PET/CT finding in MTC patients with raised se-
rum calcitonin. Methods: In this retrospectively study, 17 pa-
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tients (10 women and 7 men; range=28-68 years) with raised 
serum calcitonin were referred for 68Ga-DOTATATE PET/CT 
scan for localisation of persisting recurrent MTC. Thyroidecto-
my had been performed in all patients with the exception of 
two patients. Of the 17 patients, 12 had undergone several im-
aging modalities including USG or CT or MRI or 18F-FDG PET/
CT. The 68Ga-DOTATATE findings were classified as positive or 
negative on visual interpretation. The 68Ga-DOTATATE-avid 
lesions were also recorded per patients as well as per region: 
thyroid bed/local recurrence, cervical lymph nodes (LN), su-
praclavicular LN, mediastinal LN, lungs and bones. Results: 
68Ga-DOTATATE PET/CT imaging detected at least one site of 
malignant disease in 16 of 17 patients. There was only one case 
with negative 68Ga-DOTATATE and cervical LN was showed on 
USG. Excisional biopsy of the LN proved negative disease by 
histolopathologic confimation. In the region-based evaluation, 
68Ga-DOTATATE was positive in 33 metastatic MTC region. The 
cervical region was the most frequent region, followed by the 
mediastinum, bone, lung, supraclavicular and thyroid bed. Six 
patients with metastatic MTC in multiple region were treated 
with 177Lu-DOTATATE. One patient with cervical LN positive 
underwent surgery and histopathology was confirmed met-
astatic MTC. Conclusions: 68Ga-DOTATATE PET/CT can be a 
useful imaging tool for localising metastatic spread of MTC and 
can also identify patients suitable for consideration of peptide 
receptor radionuclide therapy in inoperable patients.

EP-0639
3T Magnetic resonance spectroscopy as a powerful 
diagnostic modality for assessment of thyroid nodules
L. Aghaghaznini1, P. Pirouzi1, H. Sharifian1, N. Yazdani1, S. Kooraki1, 
A. Ghadiri1, M. Assadi2; 1Tehran University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 2Bushehr University of Medical 
Sciences (BUMS), Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Purpose: Magnetic resonance spectroscopy (MRS) is a powerful 
tool for structural studies of chemical compounds and biomol-
ecules and also documented promising findings as a potential 
imaging technology in thyroid oncology. This prospective study 
was to ascertain the clinical significance of 3Tesla MRS in the 
evaluation of patients with thyroid nodules (TNs) as an ancil-
lary diagnostic technique for thyroid carcinoma. Materials and 
Methods: Magnetic resonance spectroscopy at 3T at echo-
times (TEs) 136 and 270 ms was carried out on 15 patients with 
total number of 32 TNs, which all were surgically resected. Cho-
line (Cho) to Creatine (Cr) ratio was assessed at 136 and 270 TEs 
on each nodule and a receiver operating characteristic (ROC) 
curve was used to determine optimal cut-off point. The findings 
were compared with histopathology of thyroid specimens. Re-
sults: There were 23 benign and 9 malignant lesions (7 papillary 
and 2 follicular thyroid carcinomas). The mean values of Chol/
cr at 136 and 270 TEs was 2.28± 3.65 and 1.52± 1.67 respective-
ly and the difference between benign and malignant nodules 
was only significant at 136 TEs. The study revealed that Cho to 
Cr ratio cut-off point of 2.5 best correlates with histopathology 
results (sensitivity = 75%; specificity = 100%; PPV = 100%; NPV= 
92%). Conclusion: This preliminary study showed that 3T mag-

netic resonance spectroscopy might be a specific modality for 
the evaluation of thyroid nodules in differentiation of benign 
from malignant thyroid tissue. However, a larger series would 
give much greater confidence that this state-of-the-art technol-
ogy will worth pursuing in clinical practice.

EP-0640
Clinical Value of a Preablation Scan in Patients with 
Differentiated Thyroid Carcinoma
T. van der Boom, C. C. J. Dekkers, A. N. A. van der Horst - Schrivers, 
L. Jansen, S. Kruijff, T. P. Links, A. H. Brouwers; University Medical 
Center Groningen, Groningen, NETHERLANDS.

Introduction: The standard treatment in patients with differen-
tiated thyroid carcinoma (DTC) consists of thyroidectomy and 
subsequent I-131 ablation. A preablation scan is a diagnostic 
I-131 scan before starting ablation, potentially altering later clini-
cal management. However, in the current guidelines, there is no 
consensus regarding the use of a preablation scan nor regarding 
treatment adjustments based on an increased preablation I-131 
uptake. Therefore, the objective of this study was to evaluate 
the value of a preablation scan in the treatment of differentiated 
thyroid carcinoma. Subjects & Methods: We included 262 con-
secutive DTC patients diagnosed from January 2005 untill July 
2015 at the University Medical Center Groningen. We collect-
ed data on patient characteristics, preablation scan outcomes, 
and treatment. The primary endpoint was the percentage of 
patients with an uptake > 5%. In addition, we performed binary 
logistic regression to study risk factors for an uptake > 5%. We 
studied altered clinical management and clinical complaints. Fi-
nally, we studied the association between uptake and ablation 
success. Results: The uptake at the preablation scan was > 5% 
in 52 of 262 patients (19.8%). Risk factors for an uptake > 5% 
were a two-step surgical procedure (OR 2.7, 95% CI 1.5-5.0), and 
surgery in non-tertiary hospital (OR 4.1, 95% CI 1.9-8.9). In 32 of 
52 patients (61.5%) with an uptake > 5% the clinical manage-
ment was changed by decreasing I-131 dosage(n = 7), perform-
ing additional surgery (n = 5)and prescribing anti-inflammatory 
drugs (to avoid radiation thyroiditis and neck edema) (n = 24). 
In patients with an uptake > 5%, 15 out of 52 patients (28.8%) 
reported clinical complaints after I-131 ablation. An increased 
uptake at the preablation scan was not associated with a worse 
ablation success (OR 1.0, 95% 0.9-1.1). Conclusion: Based on the 
current findings we conclude that the preablation scan proves 
to be of value for clinical management and treatment changes 
in the setting of a tertiary academic endocrine clinic. One out 
of five DTC patients had an uptake > 5%. The preablation scan 
results led to alterations of treatment including decreased I-131 
dosages, additional performed surgeries and additional pre-
scription of anti-inflammatory drugs.

EP-0641
Pilot Study On Somatostatin Receptor Imaging In Iodine 
Refractory Differentiated Thyroid Carcinoma: Local 
Experience From Singapore
L. T. Cheng, A. K. Tong, K. S. Loke; Singapore General Hospital, 
Singapore, SINGAPORE.
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Introduction: Ga-68 DOTATATE positron emission tomography 
/ computed tomography (Ga-68 DOTATATE PET/CT) and its ther-
apeutic analogue Lu-177 DOTATATE have been reported to be a 
promising theranostic option for the treatment of non-iodine 
concentrating metastatic differentiated thyroid carcinoma with 
SSTR-imaging positivity of up to 63%. The objective of our study 
is to determine feasibility of this novel imaging and treatment 
technique in our local population (Singapore). Subject and 
Methods: In this pilot prospective study, we recruited a total of 
7 patients with non-radioiodine avid differentiated thyroid can-
cer with elevated serum thyroglobulin levels and evidence of 
structural disease for SSTR-imaging with Ga-68 DOTATATE PET/
CT. Imaging was performed with acquisition performed 1 hour 
after tracer administration. Non-contrast CT was performed for 
the purposes of attenuation correction and anatomical localiza-
tion. Results: Of the 7 patients, only 2 patients had lesions that 
demonstrated tracer-avidity. In 1 patient, only 1 lesion showed 
mild tracer-avidity (SUVmax 3.1) whilst the others demonstrat-
ed no tracer-avidity. In the other SSTR-imaging positive patient, 
SSTR positivity was heterogeneous. The majority of lesions 
showed Grade III uptake (equal to liver) with SUVmax values 
ranging from 9.8 to 12.7 whilst 1 lesion showed Grade IV up-
take (above the liver) with an SUVmax value of 16.3. The rest of 
the lesions demonstrated Grade II uptake with SUVmax values 
ranging from 3.2 to 6.8. 5 of the 7 patients demonstrated no 
tracer-avid lesion. Discussion / Conclusion: In contrast to the 
published data, our local experience suggests that SSTR-posi-
tivity is observed in a comparatively low proportion of patients. 
Moreover, in the SSTR-imaging positive group of patients, it 
would appear that only a fraction of them would exhibit dota-
peptide tracer avidity sufficient to consider treatment with Lu-
177 DOTATATE peptide receptor radionuclide therapy.

EP-0642
Neck lymph node metastases in patients with 
differentiated thyroid carcinoma (DTC) in long-term 
follow-up: a diagnostic 131I-SPECT/CT study
A. Spanu, S. Nuvoli, I. Gelo, L. Mele, B. Piras, M. L. Stazza, S. Galassi, 
A. Marongiu, G. Madeddu; Unit of Nuclear Medicine; University of 
Sassari, Sassari, ITALY.

Aim: Neck lymph node metastasis identification in DTC patients 
in long-term follow-up is mandatory for the most precocious 
and appropriate treatment since a worse prognosis may be re-
lated to their involvement, in particular cervical lymph nodes.
In a retrospective study we further investigated 131I-SPECT/CT 
usefulness in neck lymph node metastasis detection compara-
tively to planar whole body scan (WBS). Methods: We selected 
213 DTC patients already submitted to total thyroidectomy and 
radioiodine therapy and in long-term follow-up, all of them with 
ascertained radioiodine-avid foci only in the neck at 131I-SPECT/
CT with diagnostic dose (185 MBq) using a hybrid dual head 
gammacamera for total 239 exams. First, in all patients WBS was 
also performed (5 cm/min). Results: SPECT/CT evidenced 454 
neck radioiodine-avid foci in the 213 patients while WBS 322 
in 160/213, all of these foci also identified at SPECT/CT. Of pos-
itive foci at WBS, 259 were classified as residues and 63 were 

unclear; SPECT/CT confirmed 250 residues while 8 were charac-
terized as lymph node metastases and 1 as physiologic uptake. 
Among unclear foci, SPECT/CT characterized 20 lymph node 
metastases, 24 residues and 19 physiologic uptakes. Moreover, 
SPECT/CT identified 133 occult foci at WBS classifying these as 
74 lymph node metastases and 59 residues. Globally, SPECT/CT 
identified and characterized 102 neck lymph node metastases 
in 54 patients, representing single foci in 26 cases, while WBS ev-
idenced 28 foci, some of which unclear or wrongly classified as 
residues. At thyroidectomy,24/54 patients were classified as at 
high risk(H), 10/54 at low risk (L) and 20/54 at very low risk (VL); 
20/54 patients were T1aN0M0. Twelve/ 20 VL patients with neck 
metastases, 7 of whom with lymph nodes near submandibular 
glands, had Tg undetectable or <2.5 ng/ml and were T1aN0M0.
Globally, SPECT/CT had an incremental value than WBS in 43.7% 
of patients and a more correct classification changing therapeu-
tic approach in 27.6 % of cases; moreover, SPECT/CT contrib-
uted to avoid unnecessary treatments in 7% of patients with 
single foci of physiologic uptake unclear at WBS. Conclusions: 
131I-SPECT/CT proved to play an important role in DTC long-
term follow-up in detecting and characterizing neck lymph 
node metastases giving more information than WBS of which 
SPECT/CT improved the interpretation also of unclear foci and 
reduced false positive results.131I-SPECT/CT high performance 
in DTC patients with only neck lymph node metastases is partic-
ularly significant in cases with WBS inconclusive, at very low risk, 
T1aNoMo and with undetectable or very low Tg levels.

EP-0643
Influence on patient management after introduction of an 
interdisciplinary endocrine tumor board
J. Mettler, C. Chiapponi, M. Faust, D. E. Kunze, C. Kobe, M. Dietlein, 
A. E. Drzezga, M. Schmidt; University Hospital of Cologne, Cologne, 
GERMANY.

Purpose/Introduction: Thyroid surgery is among the most 
common surgical procedures in Germany with about 110.000 
operations per year. Indications for surgery are defined in na-
tional and international guidelines. In Germany, the proportion 
for benign versus malignant indications is still high with an es-
timated ratio of 15-20 : 1 being much lower in other European 
countries or the U.S.A. Our goal was to evaluate the percentage 
of malignant histopathologic findings after establishing an in-
terdisciplinary endocrine tumor board at the University Hospital 
Cologne. Subjects & Methods: Retrospective analysis of the 
endocrine tumor board recommendations in the years 2015 
and 2016 and correlation with histopathologic findings of those 
patients who had undergone thyroid surgery because of sus-
picion of malignancy. Results: In 2015 and 2016, a total of 376 
different patient cases were discussed in the endocrine tumor 
board. In 173 of these patients thyroid surgery was recommend-
ed because of suspicion for malignancy. 111 of 173 patients con-
sented in the recommendation and underwent thyroid surgery. 
In 28 out of these 111 patients a thyroid carcinoma was veri-
fied by histopathological examination (25.2%). Thus, the ratio of 
benign to malignant histologic findings was 1:3. Conclusions: 
Since an endocrine tumor board with interdisciplinary review of 
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cases was introduced the recommendations for thyroid surgery 
resulted in a higher rate of malignant in comparison to benign 
histopathologic findings than commonly reported for Germany.

EP-0644
Clinical Association Of C-x-c Chemokine Receptor 4 
Expression In Papillary Thyroid Cancer And Response Of 
I-131 Treatment 
K. Sirakriengkrai, S. Tepmongkol, S. Keelawat, U. 
Vutrapongwatana; Chulalongkorn University, Bangkok, 
THAILAND.

Background: Papillary thyroid cancer (PTC) has an excellent 
prognosis, even though recurrent and mortality rates increase 
in patients with radionuclide refractory. CXCR4 expression rep-
resenting tumor aggressiveness in PTC, would be able to pre-
dict radioiodine treatment response in these patients. Mate-
rials and Methods: Collected data of PTC patients treated by 
total/near-total thyroidectomy and radioiodine treatment in 
King Chulalongkorn Memorial Hospital (KCMH) from January 
2007 to January 2013 were retropectively reviewed and classi-
fied as non-radioiodine- refractory (non-RAIR) or radioiodine-re-
fractory (RAIR) treatment response. The tissue specimens were 
performed CXCR4 immunostaining and analyzed by automat-
ed digital imaging analysis for intensity and extension. CXCR4 
immunostaining score was calculated. Results: This is the first 
study to demonstrate clinical association of CXCR4 expression 
and I-131 treatment response. CXCR4 immunostaining scores of 
seventy-four specimens were 2.03 (0.52) (mean (SD)) significant-
ly higher than of normal thyroid tissue 1.4 times (P = 0.0001). 
We demonstrated that CXCR4 immunostaining scores has a 
tendency of higher scores in RAIR treatment response group 
(2.13(0.47) than non-RAIR treatment response group (1.95 (0.54)) 
(P = 0.149). Odds ratio of CXCR4 immunostaining score for pre-
dicting RAIR treatment was 1.99 (P = 0.150). Moreover, we found 
that there is tendency of the correlation of CXCR4 immunos-
taining score and tumor size (R= 0.298, P = 0.01). However, we 
is not be able to demonstrate significant association of CXCR4 
immunostaining score among other clinicopathologic factors 
such as cervical lymph node metastases. Conclusion: This 
study is not able to demonstrate clinical association of CXCR4 
expression in primary tumor of PTC among both groups of I-131 
treatment response. However, our data support the notion that 
CXCR4 are significantly expressed in PTC cells in primary tumour 
over normal thyroid tissues regardless of treatment response of 
I-131. Therefore, imaging or treatment with CXCR4 ligands may 
be promising for patients with refractory thyroid cancer.

EP-0645
Is 18F-FDG SUV value predictive factor for malignity in 
incidentals thyroid nodes?
A. M. Santos Bueno1, P. M. Seguí Azpilcueta2, M. V. Guiote Moreno1, 
J. Márquez Fernández1, L. M. Mena Bares1, M. E. Carmona Asenjo1, 
F. R. Maza Muret1, E. Rodríguez Cáceres3, J. A. Vallejo Casas1; 1UGC 
Medicina Nuclear. HU Reina Sofía. IMIBIC, Cordoba, SPAIN, 2UGC 
Radiodiagnóstico. HU Reina Sofía. IMIBIC, Cordoba, SPAIN, 3HU 
Reina Sofía. IMIBIC, Cordoba, SPAIN.

Purpose/Introduction: To analyze the predictive value of Stan-
dard Uptake Value (SUV) for malignity in thyroid nodes found 
incidentally in PET-CT with 18F -FDG (performed for non-thyroi-
dal cause) comparing to the cytological study. Subjects and 
Methods: Between 2012 and 2017 a total of 91 patients were 
evaluated with 18F -FDG PET-CT study, performed to evaluate 
nonthyroidal disease. After thyroid node was found, all of them 
underwent ultrasound guided fine needle aspiration (FNA). The 
cytological results were based on the Bethesda classification 
system and/or subsequent thyroidectomy/lobectomy. SUVmax 
with ROI, SUVmax and SUVpeak with VOI was calculated accord-
ing to routine clinical fashion. We performed statistical analysis 
using a 2-tailed t test and significance was set at P<0.05. Re-
sults: 36 men and 55 women were analyzed. The mean of age 
was 66.86 (age range 32-87). 85 of them showed hypermeta-
bolic focal uptake (in 6 cases it was identified normometabolic 
thyroid node in low-dose CT study). Cytological study detected 
25 malignant nodes (Bethesda 6), 10 suspicious for malignancy 
(Bethesda 5), 16 suspicious for a follicular neoplasm (Besthesda 
4) and 7 atypia/follicular lesion of undetermined significance 
(Besthesda 3). 27/91 were labeled as benign (Bethesda 2) and in 
6 of 91 wer cathegorized as nondiagnostic (Bethesda 1). 43 pa-
tients underwent thyroidectomy/lobectomy, showing metasta-
ses histology in 10 of them, 1 linfoma, 20 papilar carcinoma and 
3 medular carcinoma (40% of the nodes with hypermetabolic 
focal uptake). The other 9 nodes were labeled as nonmalignant. 
In our results 3/6 patients with normal 18F-FDG normal uptake 
were malignant findings.We studied the SUvmax with ROI, Suv-
max and SUVpeak with VOI. In our patients the mean of SUVmax 
with ROI was 9.55 for bening lesions and 11.33 for malignant 
lesions; the mean of SUVmax with VOI was 11.3 for bening le-
sions and 13.37 for malignant lesions and the mean of SUVpeak 
with ROI was 6.48 for bening lesions and 7.43 for malignant le-
sions. None of them showed statistical differences between the 
two groups (P >0.05). Discussion/ Conclusion: The incidental 
finding of a hypermetabolic thyroid node in 18F-FDG PET-CT was 
associated with malignant lesion in the 40% of our patients. It’s 
mandatory to perform a ultrasound guided FNA as first diag-
nostic approach, and depending of the results, undergo surgery. 
It´s important the remark the absence of prognostic utility of 
SUV-value for malignity. The analysis of VOI, ROI, SUVmax or SU-
Vpeak do not modify this value.

EP-0646
Impact of 131I SPECT/CT Imaging on the Management of 
Differentiated Thyroid Carcinoma
A. F. A. Vercosa, B. J. Amorim, C. Mosci, M. C. L. Lima, E. C. S. C. 
Etchebehere, A. O. Santos, L. V. M. Assumpcao, D. E. Zantut-
Wittmann, C. D. Ramos; Campinas University, Campinas, BRAZIL.

Introduction: Metastases screening and treatment follow-up of 
patients with differentiated thyroid carcinoma (DTC) are usual-
ly performed with 131I-iodide whole body scan (WBS) with or 
without additional SPECT/CT images. Although SPECT/CT im-
ages aid in the interpretation of the WBS findings, their impact 
on patient management is not fully demonstrated in the litera-
ture. The purpose of this study was to evaluate possible changes 
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in patient staging and management determined by addition-
al SPECT/CT images performed after WBS before radioiodine 
therapy (RIT) in patients with DTC. Subjects & Methods: Two 
hundred and two patients with DTC who performed SPECT/CT 
images additionally to pre-RIT WBS were retrospectively select-
ed, 170 women and 32 men, mean age 46.5 years, 189 with pap-
illary DTC and 13 follicular DTC, 151 of them performing staging 
WBS and 51 follow-up WBS. The images were taken 48 or 72h 
after oral administration of 5 mCi of 131I-iodide. Two nuclear 
physicians blindly evaluated possible changes in staging and 
therapeutic management as determined by SPECT/CT images 
associated with pre-RIT WBS, compared to WBS alone. Results: 
Patient management was changed in 20.8% (42/202) of the cas-
es after additional SPECT/CT images, most of them because of 
a modification of the administered activity of 131I for RIT, which 
was reduced for 66.7% (28/42) patients and increased for 30.9% 
(13/42) patients. The differentiation between benign cervical 
structures and affected lymph nodes was the main determinant 
factor for changing 131I activity for RIT. One (1/42) patient was 
submitted to surgery (bone resection) because of SPECT/CT 
findings. Disease staging was changed in 26.2% (53/202) of the 
cases, 35.8% (19/53) of them being upstaged and 64.2% (34/53) 
downstaged. The mean [standard deviation] 131I activity for RIT 
was reduced from 124.3 [92.7] to 112.3 [62.2] after additional 
SPECT/CT images (p =0.0126). Conclusion: Additional SPECT/
CT images performed after pre-RIT WBS change management 
in one-fifth and disease staging in one-fourth of patients with 
DTC, and result in a global decrease of 131I activity used for RIT.

EP-0647
Impact of Anthropomorphic / Demographic Factors and 
Renal Function on the Pharmacodynamics of rhTSH: a 
Prospective Study in Differentiated Thyroid Carcinoma 
Patients
H. Hautzel1,2, S. Demir1, A. Bachofner1, Y. Mori1, A. al-Shiblak1, H. 
Müller1; 1Universitätsklinikum Düsseldorf, Düsseldorf, GERMANY, 
2Universitätsklinikum Essen, Essen, GERMANY.

Aim: In patients with differentiated thyroid carcinoma (DTC) 
radioiodine therapy or diagnostic radioiodine whole body scan 
might be performed after exogenous stimulation with recombi-
nant human thyrotropin (rhTSH). Standard procedures with two 
applications with a 24 hour interval are recommended. Howev-
er, this approach results in a wide range of TSH peak blood levels 
another 24 hours after the second dose. Previous studies iden-
tified various factors influencing the TSH peak, among them 
body surface area (BSA), age, renal function, sex and height. 
However, little is known about the impact of these factors on 
the subsequent metabolism of rhTSH and the resulting integral 
of TSH stimulation over the entire course of radioiodine treat-
ment / imaging. Here, we further characterize the interaction 
of the named and additional factors on TSH peak, TSH half-life 
and TSH integral. Materials & Methods: 267 data sets of DTC pa-
tients were prospectively investigated. The patients underwent 
a total of five TSH blood tests every 12 hours starting 24 hours 
after the second rhTSH injection. Additionally, as independent 
variables serum creatinine, age, sex, weight, height, BSA, BMI, 

lean and fat body mass, total body water (TBW) and total bone 
mass were collected. In univariate and multivariate analyses the 
correlations of these factors with TSH peak, TSH half-life and TSH 
integral-over-time were estimated. R2 changes of significant fac-
tors indicated their relevance on the residual variance. Results: 
For TSH peak, multivariate analyses indicated BSA, age and cre-
atinine as significant variables of highest impact followed by sex 
and TBW (cumulative R2 change 0.44). Regarding TSH half-life, 
age, BMI and weight were the most relevant factors (cumulative 
R2 change 0.18) while all other factors were not significant by 
multivariate means. The TSH integral-over-time was significant-
ly influenced by age, creatinine, BSA and height (cumulative R2 
change 0.48). Conclusion: With respect to TSH peak we could 
prospectively demonstrate that the already known factors BSA, 
age, creatinine and sex were of significance. While the contribu-
tion of all tested independent variables to the variance of TSH 
half-life was only minor the TSH integral-over-time as combina-
tion of TSH peak and TSH half-life thus representing the total TSH 
stimulation was mainly correlated to age, creatinine, BSA and 
height. Given these four factors one might speculate on indi-
vidualizing rhTSH application in future either by applying less in 
older patients with low BSA and diseased kidneys or vice versa 
applying higher doses in young patients with higher BSA and 
unimpaired renal function.

EP-0648
Clinical Role of FDG PET/CT in Differentiated Thyroid 
Cancer Patients with Elevated Tumor Markers
A. Arçay1, N. Yılmaz2, F. Aydın1; 1Akdeniz University Faculty of 
Medicine, Nuclear Medicine Department, Antalya, TURKEY, 
2Akdeniz University Faculty of Medicine, Internal Medicine 
Department, Endocrinology and Metabolic Diseases Subdivision, 
Antalya, TURKEY.

Purpose: We aimed to evaluate the clinical benefit of FDG PET/
CT for detecting metastasis/recurrence in differentiated thyroid 
cancer(DTC) patients who had elevated thyroglobulin(Tg) or 
anti-thyroglobulin antibody(aTg) levels on routine follow-ups 
after total thyroidectomy and radioactive iodine ablation. We 
also aimed to investigate the role of FDG PET/CT for focus de-
tection without radioactive I-131 whole body scanning scin-
tigraphy(WBS) in those patients. Subjects and Methods: PET/
CT findings, Tg/aTg values, WBS images, treatments and clinical 
follow-up of 65 DTC patients who underwent PET/CT due to el-
evated Tg/aTg levels at Akdeniz University Medical Faculty Hos-
pital in 2017 were examined retrospectively. Results: Among 65 
patients; 54 had elevated Tg levels, 9 had elevated aTg levels and 
2 had elevated Tg and aTg levels. PET/CT was found to be pos-
itive in 28 (50%) of 56 patients who had elevated Tg levels and 
in 7 of 11 patients (63.6%) who had elevated aTg levels. 17 of 
65 patients had WBS for metastasis/recurrence detection and 16 
patients’ WBS images were negative. PET/CT was positive in 6 of 
these 16 patients (37.5%). PET/CT findings were positive in 2 of 
4 patients with elevated aTg levels and negative WBS (50%) and 
in 4 patients (33.3%) of 12 patients with elevated Tg levels and 
negative WBS. In patients’ clinical follow-up, 18 patients received 
recurrent radioactive I-131(RAI) treatment. 14 of 18 patients had 
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positive findings on the whole body scanning scintigraphy per-
formed after RAI. Among 14 patients, 9 had positive findings on 
PET/CT images, 5 had negative PET/CT images. 6 of 35 patients 
who were positive for PET/CT showed regression after RAI, 7 pa-
tients were followed up with sorafenib/zoledronate/radiothera-
py/surgery (other treatments), and no additional treatment was 
given in 6 patients. 5 patients had progression after RAI/other 
treatments, and 11 patients left clinical follow-up voluntarily. 
Among 48 patients who underwent PET/CT but didn’t under-
went WBS before that, 28 had positive findings on PET/CT im-
ages. 6 of these patients showed regression after RAI, 7 patients 
showed regression with other treatments, 3 patients had no 
additional treatment, 4 patients had progresion after RAI/other 
treatments, 8 patients left clinical follow-up voluntarily. Conclu-
sion: PET/CT may be more useful than WBS for detecting re-
currence/metastasis in DTC patients who had elevated Tg/aTg 
levels. The advantages of PET/CT over WBS are; the recurrences/
metastasis that don’t accumulate iodine can be detected, PET/
CT provides better anatomical correlation, the possible stun-
ning effect after WBS isn’t seen and radiation exposure is less.

EP-0649
Prognostic value of nodal uptake on pretreatment F-18 
FDG PET/CT in N1b papillary thyroid carcinoma patients
C. Lee, S. Son, C. Hong, J. Jeong, J. Jeong, S. Jeong, B. Ahn, J. Lee, S. 
Lee; Kyungpook National University, Daegu, KOREA, REPUBLIC OF.

Purpose: It is unclear that the metabolic characteristics of 
metastatic lymph node (LN) on preoperative 18F-FDG positron 
emission tomography/computed tomography (FDG PET/CT) in 
papillary thyroid carcinoma (PTC) patients associated with the 
prognosis. Aim of the study was to investigate predictive factors 
of response to initial therapy and recurrence using pretreatment 
FDG PET/CT in PTC with lateral neck node metastasis (N1b). 
Methods: Among PTC patients who underwent pretreatment 
FDG PET/CT, total thyroidectomy and radioactive iodine abla-
tion between January 2007 and July 2014, 96 (F: M= 72 : 24, me-
dian age 44.5 years) patients revealed pathologic N1b. Response 
to initial therapy was classified as acceptable response group 
(excellent, indeterminate) and incomplete response group (bio-
chemical incomplete, structural incomplete). Clinicopathologic 
factors and metabolic parameters on preoperative FDG PET/CT 
were reviewed, and their relationships were analyzed to predict 
response of initial therapy and recurrence. Results: Fifteen pa-
tients (15.6%) among 96 N1b patients revealed incomplete re-
sponse group. Multivariate analysis showed SUVmax of N1b LN 
(p = 0.018), preablation stimulated thyroglobulin (p = 0.006) and 
total LN ratio (p = 0.012) were related to incomplete response to 
initial therapy. Nine (9.4%) patients revealed recurrence during 
the median follow-up period of 50 months. Kaplan-Meier analy-
sis revealed SUVmax of N1b LN (cutoff value 2.3, p = 0.025) was 
prognostic factor of recurrence, and total LN ratio (p = 0.037) 
and lateral LN ratio (p = 0.037) were also significant predictors of 
recurrence. None of the patients with recurrence had SUVmax of 
N1b LN less than 2.3. Conclusions: High SUVmax of N1b LN on 
preoperative FDG PET/CT might predict incomplete response 
to initial therapy and recurrence in PTC patients with N1b.

EP-0650
Quality of life and psychological impact of 131 I 
radioprotection measures in thyroid cancer patients
E. Olariu, C. Pestean, M. Larg, K. Gabora, C. Badulescu, E. Bonci, D. 
Piciu; “Prof. Dr. Ion Chiricuta” Institute of Oncology, Cluj-Napoca, 
ROMANIA.

Background & Aims: The aim of our study is to identify how 
is affected the quality of life in differentiated thyroid cancer 
population and to investigate changing in anxiety pre and post 
RIT (radioiodine therapy) using dedicated and special designed 
questionnaires. Methods: A cross-sectional study of 135 differ-
entiated thyroid cancer patients was conducted for the quality 
of life assessment. Patients who met the inclusion criteria were 
invited to complete the quality of life questionnaire -thyroid 
version (QOL-TV). The questionnaire comprises four sections 
with the consequent items (physical well-being, psychological 
well-being, social concerns and spiritual well-being). For the 
impact of 131 I radioprotection measures we selected 54 differ-
entiated thyroid cancer patients. Patients who met the inclusion 
criteria were invited to complete the radioprotection question-
naire pre and post RIT. The questionnaire comprises two sections 
(pre and post radioiodine treatment) with specific questions re-
garding aspects of radioprotection measures and the impact on 
the overall well-being. For uniform distribution of variable we 
used Pearson correlation and for monotonic relationship be-
tween variables, Spearman correlation. Results: We found that 
tiredness is the most important factor influencing the physical 
well-being; initial diagnosis and surgery had a big impact on 
psychological well-being, thyroid cancer has a big impact on 
patient’s families and religious activities may help the patients 
to restore the spiritual well-being. The pre-treatment question-
naire reported a strong confidence of the patients in the medi-
cal team, good and accurate information reading the treatment, 
>50 % with different levels of anxiety pre-treatment. The post 
treatment questionnaire revealed no fear of isolation, a lot of 
useful information and most of the patients will undergone an-
other treatment, if it will be necessary and will recommend it to 
others. Conclusion: The quality of life in thyroid cancer patients 
is influenced by many factors and we are responsible for iden-
tifying which of the problems are having the big impact on our 
patients. The milestone in having a good and compliant patient 
remains a very good communication between medical team 
and the patient. We are able to influence and change things and 
have less anxious patients if we dedicate enough time in giving 
them the adequate information in the adequate way so it will be 
correctly received and applied.

EP-0651
Assessment of risk criteria in patients with metastatic 
versus non-metastatic Follicular Thyroid cancer
M. A. A. Elahmadawy; National Cancer Institute , Cairo University, 
Cairo, EGYPT.

Objectives: to explore risk factors in patients with metastatic 
versus non-metastatic follicular cancer thyroid. Methods: This 
retrospective study was conducted on 38 histo-pathologically 
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proved FTC patients who were referred to nuclear medicine de-
partment NCI, Cairo University between July 2000 & December 
2010, for RAI-131 therapy. They included 28 females & 10 males; 
their age ranged from 18 to 75 years. Clinico-pathological pa-
rameters, details of RAI-131 therapy & its outcome as well as seri-
al follow up serum TG levels and I-131 WBS were extracted from 
their medical records. Results: Based on the extent of disease, 
the patients were classified into two groups: (1) Non-metastatic 
group: 19 patients. (2) Distant metastatic group: 19 patients; 12 
were metastatic to bone, 1 to lung & 6 to both bone & lung. The 
non-metastatic patients were generally younger with a median 
age of 40 years compared to 54.5 years for those with distant 
metastases (P < 0.001). The sex ratio was similar in both groups 
with male: female ratio of 1: 2.8. Variations in histo-pathologi-
cal features in both groups with respect to tumour size, grade 
of tumour invasion, multifocality & presence or absence of 
vascular invasion as well as extra-thyroidal extension were as-
sessed. Apart from the multi-focality that shows no significant 
difference between non-metastatic & distant metastatic group 
(P=1), there was a statistically significant difference in all oth-
er pathological variables among the two groups. Incidence of 
metastases was more frequent in patient with widely invasive 
tumors than with minimally invasive (p value= 0.019). According 
to tumor size (using 4 cm as a cut off value), 68.4 % of patient 
with distant metastases had primary tumour size >4 cm (p value 
=0.003). Vascular invasion was a predominant criteria among all 
FTC patients develop distant metastases (P value = 0.001). Con-
clusion: Apart from the multi-focality, all other clinico-patho-
logical risk criteria appear to directly influence the metastatic 
potentiality of Follicular thyroid cancer.

EP-0652
Predictive factors of cervical lymph node metastases of 
differentiated thyroid cancinoma
H. Boudriga1, H. El Fekih2, M. Ben Fredj3, M. Ben Rejeb4, A. Ezzine3, 
M. Guezguez3, K. Chatti3; 1Laboratory of Technologies and 
Medical Imaging Lr12es06, Monastir University, MONASTIR, 
TUNISIA, 2Department of Endocrinology and Diabetology, Farhat 
Hached University Hospital, Sousse, TUNISIA, 3Department of 
Nuclear Medicine, Sahloul University Hospital, Sousse, TUNISIA, 
4Department of Prevention and Care Safety, Sahloul University 
Hospital, Sousse, TUNISIA.

Purpose: The aim of our study was to identify predictive fac-
tors for cervical lymph node metastases (CLNM) in children and 
adolescents with differentiated thyroid carcinoma (DTC) and 
their impact on survival. Methods: We conducted a retrospec-
tive study including 314 patients who were followed up in our 
Nuclear Medicine department for DTC with a median follow-up 
time of 7.8 ± 3.4 years. We investigated patients’ demographic 
characteristics, clinicopathological features of DTCs, and per-
sistence or recurrence of the disease. Results: The female/male 
ratio was 5.54 (266/48) with a median age at diagnosis of 41.1 
± 15 years. Total thyroidectomy was performed in all patients, 
followed by cervical lymph node dissection in 84.4% of cases 
(n=265). CLNM was confirmed in 60.9% of patients (n=154) lo-
cated in the central compartment (CC), lateral compartment 

(LC) and both of it respectively in 32.5% (n=50), 22.7% (n=35) 
and 44.8% (n=69) of cases. Distant metastasis was present at di-
agnosis in 7.32% of patients (n=23). Persistence and recurrence 
of disease were respectively seen in 24.8% (n=78) and 3.2% 
(n= 10) of patients. On multivariate analysis, cervical extension 
(p=0.05), classic papillary variant of DTC (p=0.01) and the pres-
ence of CLNM in the LC (p <0.001) were significantly associated 
with CLNM in CC. Only the presence of CLNM in the CC was 
significantly associated with CLNM in the LC (p<0.001) on multi-
variate analysis. Age, presence of distant metastasis at diagnosis 
and vascular invasion were not correlated with the presence of 
CLNM. The Cox univariate analysis showed in our study popula-
tion that the presence of CLNM in the CC (p=0.01, HR=2.37, CI= 
[1.44-3.89]) as well as in the LC (p=0.03, HR=2.07, CI= [1.28-3.36]) 
increased the risk of persistence and recurrence of DTC. Conclu-
sion: We confirmed that in our study population, features like 
the histological type and tumour extension had a prognostic 
effect in CLNM. We also found that in CLNM, both LC and CC 
metastases had an effect on the progression free survival. There-
fore, an accurate pre- and intra-operative evaluation of CC and 
LC to detect suspicious lymph nodes in addition to prophylactic 
central neck dissection in patients with advanced primary tu-
mors may be considered to improve the prognosis.

EP-0653
18FDG-PET/CT in the diagnostic algorithm of the 
progression of differentiated thyroid cancer
T. Geliashvili, A. Vazhenin, E. Vasil’eva, N. Afanasieva, A. Guz; 
Chelyabinsk Regional Clinical Center of Oncology and Nuclear 
Medicine, Chelyabinsk, RUSSIAN FEDERATION.

Purpose: In Russia, relatively recently, since 2011 new nuclear 
medicine centers have started to open. Hence scientific re-
search in the field of 18FDG-PET/CT visualization of thyroid 
cancer in Russia is unique. Therefore, the purpose of this study 
was to compare the diagnostic efficacy of 18FDG-PET/CT and 
131I-WBS in detecting and assessing the spread of DTC progres-
sion in the monitoring of combined treatment. Methods and 
Materials: 82 patients were included between January 2011 
and March 2017. The work is based on the results of 120 18FDG-
PET/CT and 120 131I-WBS studies. 18FDG-PET/CT examinations 
were performed on a positron emission tomograph combined 
with a 16-slice computer tomograph, Biograph 40 and 64, Sie-
mens. Results: 18FDG-PET/CT has a high sensitivity in detecting 
tumor progression (89%) and significantly superior to 131I-WBS, 
p <0.001. The predictive value of the negative result of 18FDG-
PET/CT in 62% also significantly exceeds that of 131I-WBS in 34%. 
Therefore, in the negative 18FDG-PET/CT, the presence of pro-
gression can be more confidently rejected than in the negative 
131I-WBS result. The predictive value of the positive result of 
18FDG-PET/CT and 131I-WBS was similar - 92% and 95%, respec-
tively. Therefore, according to the positive results of 18FDG-PET/
CT and 131I-WBS, it is possible to assert with the same certainty 
the presence of progression. During follow-up the following 
types of tumor recurrence were identified: in 32 cases (34%) - 
isolated locoregional recurrence, in 34(36%) - isolated distant 
metastasis, in the remaining 29(30,5%) - a combination of lo-
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coregional recurrence with distant metastases. The sensitivity 
of 18FDG-PET/CT in detecting all types of recurrence was quite 
high and there was no statistically significant difference, p>0.05. 
For 131I-WBS isolated distant metastasis is best reveals then oth-
er types of recurrence (p <0.05). 18FDG-PET/CT was superior to 
131I-WBS in the diagnosis of all three types of recurrence, p <0.05. 
Conclusion: More metastatic foci of both local and distant 
metastasis were detected by PET/CT than by 131I-WBS; the tac-
tics of treatment and follow-up changed in 49% of cases. With 
similar specificity, PET/CT is superior in sensitivity and accuracy 
to 131I-WBS in terms of the spreading of DTC progression. The 
inclusion of PET/CT in the diagnostic examinations complex of 
DTC patients during combined treatment allows to detect or ex-
clude the presence of metastatic foci in 87% of patients. Struc-
tural and metabolic information of PET/CT and 131I-CBT have an 
important complementary importance, combined application 
of these diagnostic methods allows to significantly improve the 
diagnostic efficiency.
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EP-0654
Incidence, recurrence and survival of tall cell papillary 
thyroid carcinoma in a study group.
E. Abou Jokh Casas, M. D. Pombo Pasín, V. Pubul Núñez, M. 
Garrido Pumar, J. Cabezas, J. Puñal, J. Cameselle, U. Anido, Á. 
Ruibal Morell; Complejo Hospitalario Universitario Santiago de 
Compostela, Santiago de Compostela, SPAIN.

Introduction: Thyroid cancer is the most frequent endocrino-
logical tumor, with papillary carcinoma being the most preva-
lent subtype, and the tall cell variant one of the most aggressive. 
The main of this study was to evaluate the incidence, recurrence 
and survival of this histological variant in a study group. Meth-
ods: A total of 820 patients with differentiated thyroid carcino-
ma (DTC) from the Department of Nuclear Medicine and Endo-
crinology of the Santiago de Compostela University Hospital 
were retrospectively reviewed. Of the total number of patients, 
57 cases (6.9%) of tall cell variant carcinoma were selected. All 
patients underwent total thyroidectomy and treatment with 
radioiodine. The TNM staging was determined in all cases. Re-
sults: The mean age at diagnosis was 49.7 years, 19 men and 38 
women. According to the TNM classification, 60.2% presented a 
stage I; 9.4% a stage II; 16.4% a stage III and 14% a stage IV. From 
all patients, 33.3% had PAAF prior to the diagnosis resulting in 
Bethesda I or inconclusive. 42.1% had postoperative complica-
tions (hypercalcemia, vocal cord paralysis, seromas and perfo-
ration of the pleura) and 40.3% had lymph node involvement. 
17.5% (10 cases) presented disease recurrence, of which 3 pa-
tients died in a follow-up at least 12 months later due to thyroid 
cause. Conclusions: The tall cell variant carcinoma presented 
in 6.9% in our study group, being more frequent in women, 

presenting a high rate of post-surgical complications and recur-
rence of disease. Death presented in 5,2% of the study group.

EP-0655
Malignancy rate in thyroid incidentalomas detected by 
18F-FDG PET/CT
M. Monteiro1, R. Silva1,2, P. Lapa1,2, G. Costa1,2, J. Pedroso de 
Lima1,3,2; 1Centro hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL, 2Faculdade de Medicina da Universidade de Coimbra, 
Coimbra, PORTUGAL, 3Instituto de Ciências Nucleares Aplicadas à 
Saúde (ICNAS), Coimbra, PORTUGAL.

Aim: Thyroid incidentalomas detected by 18F-fluorodeoxy-
glucose positron-emission-tomography/tomography-scan 
(18F-FDG PET/CT), have attracted attention due to the increased 
risk of malignancy associated to high glycolytic metabolic nod-
ules. With this retrospective work, we aimed to compare the 
maximum standardized uptake values (SUVmax) of benign and 
malign thyroid incidentalomas discovered on 18F-FDG PET/CT, 
detected by both imaging modalities, PET and the CT. Materi-
als and Methods: The reports of 25842 18F-FDG PET/CT scans, 
performed between January 2010 and December 2017, were 
reviewed. All cases with focal thyroid incidentalomas (FTI) were 
selected and, for each thyroid lesion, SUVmax was recorded. After 
reviewing the clinical data of those selected patients, inciden-
talomas were then classified as benign or malign, based on his-
tological diagnosis, fine needle aspiration cytology (FNAC), ul-
trasound (US) imaging or scintigraphy imaging. All relevant data 
was recorded, including demographic variables and thyroid 
stimulating hormone (TSH). Statistical analysis was performed 
using SPSS version 25.0. Results: FTI were reported in 96 patients 
(61 women, 35 men; age: 62.7±14.2 years, 12-85). Seventy-seven 
(80.2%) were categorized as benign and nineteen (19.8%) as ma-
lign incidentalomas. The median SUVmax of benign incidentalo-
mas was 4.1 (interquartile amplitude=3.2;1.1-11.2) and of malign 
incidentalomas 6.8 (interquartile amplitude=6.7;2.8-25.5). For a 
significance level of 5%, the observed difference is statistically 
significant (U Mann-Whitney, p<0.001). The area under the ROC 
curve for SUVmax was 0.785 (95% confidence interval (CI) 0.677-
0.894, p<0.0001). A 4.4 cut-off point of SUVmax was calculated 
with 84% sensitivity and 60% specificity for predicting malig-
nancy. The cut-off point for maximal (100%) sensitivity was 2.75, 
which had a specificity of 29%; whereas the cut-off point for 
maximum specificity (100%) was 11.25, which had a 26% sen-
sitivity. We collected TSH levels of 88 patients: 71 with benign 
incidentalomas (10 subnormal, 52 normal and 9 high hormone 
levels) and 17 with malign incidentalomas (0 subnormal, 15 nor-
mal and 2 high hormone levels). No statistical difference is TSH 
was found between the two groups. Conclusion: In our popu-
lation, the presence of malignancy was confirmed in about 20% 
of the FTI. Malignant lesions had higher SUVmax than patients 
with benign findings.

EP-0656
The assessment of relation between clinic-pathologic 
findings and ratios of neutrophil-to-lymphocyte and 
platelet-to-lymphocyte in papillary thyroid carcinoma
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Y. Ceylan1, K. Kumanlıoğlu2, A. Oral2, Y. Ertan3, Z. Ozcan2; 1Adıyaman 
University Training and Research Hospital, Department of Nuclear 
Medicine, Adıyaman, TURKEY, 2Ege University Medical Faculty, 
Department of Nuclear Medicine, Izmir, TURKEY, 3Ege University 
Medical Faculty, Department of Pathology, Izmir, TURKEY.

Introduction: Inflammatory markers such as neutrophil-to-lym-
phocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) have 
been recently introduced as a potential biomarker for tumor 
prognosis in solid tumors. Our aim is to assess the relationship 
between clinicopathological features and NLR and PLR in pap-
illary thyroid carcinoma patients. Methods: Total 201 papillary 
thyroid carcinoma patients were divided into seperate groups ac-
cording to preoperative median NLR value of 1,92 (group-1<1,92 
and group-2≥1,92) and median PLR value of 123,9. NLR was cal-
culated by dividing absolute neutrophil count by the absolute 
lymphocyte count; similarly, the PLR was calculated by dividing 
the absolute platelet count by the absolute lymphocyte count. 
The relationship between NLR and PLR and clinicopathological 
features including age, tumor size, extra-thyroidal extension, 
thyroid capsule invasion, surgical margin positivity, multifocali-
ty, bilaterality, serum thyroglobulin (Tg) and anti-thyroglobulin 
antibody (anti-Tg) levels of the patients were analyzed. Results: 
The mean NLR and PLR were 2.11±0.94, 129.69±42.81 , respec-
tively. Larger tumor size (group 1: 2.24 ± 1.14 cm; group 2: 2.79 ± 
1.49 cm, p: 0.002), and higher positivity of extra-thyroidal spread 
(group 1: 3 patients, group 2: 11 patients, p: 0.028) were found to 
be statistically related with the higher values of NLR in patients 
in group 2. No significant relationship was found between NLR 
and age (<45 years, ≥45 years), presence of thyroid capsule inva-
sion, surgical margin positivity, multifocality, bilaterality, lymph 
node metastasis, Tg and anti-Tg values at the 6th month. Also no 
significant association was observed between the clinicopatho-
logical features and PLR. Conclusions: High NLR was found to be 
related with tumor size and extra-thyroidal extension, whereas 
no other relationship was detected between the other clinico-
pathological features assessed. NLR may have the potential to be 
used as a prognostic biomarker for risk stratification of papillary 
thyroid carcinoma patients.

EP-0657
The role of Thyroglobulin doubling time in the follow up 
of differentiated thyroid cancer and its relationship with 
demographic and histopathologic risk factors and with 
18F FDG PET/CT parameters
M. Araz, C. Soydal, E. Ozkan, P. Akkus, D. Nak, O. N. Kucuk, M. Kir; 
Ankara University Medical Faculty Nuclear Medicine Department, 
Ankara, TURKEY.

Purpose: To investigate the relationship between thyroglobulin 
doubling time (TgDT) and risk factors at diagnosis and meta-
bolic parameters derived from 18F-fluorodeoxyglucose (FDG) 
positron emission tomography/computed tomography (PET/
CT) data in differentiated thyroid cancer (DTC) patients with 
rising serum thyroglobulin levels. Subjects and Methods: 
A retrospective analysis of 95 DTC patients who had under-
gone radioiodine therapy in our department between Janu-

ary 1998-December 2015 and had rising serum thyroglobulin 
(Tg) levels despite negative antithyroglobulin (ATg) was made. 
Basal demographic and histopathologic risk factors, serum Tg 
and ATg levels during radioiodine therapy, metabolic tumor 
volüme (MTV), maximum standardized uptake value (SUVmax), 
SUVmean, SUVpeak and total lesion glycolysis (TLG) were tak-
en under consideration. TgDT was calculated for 28/92 patients 
who had rising serum Tg levels under T4 suppression. The re-
lationship between TgDT and basal risk factors and metabolic 
parameters were statistically analysed. Results: In 28 patients 
(15M,13F, mean age: 52.6±17.6) that TgDT could be calculat-
ed, I-131 whole body scintigraphy was negative and 18F-FDG 
PET/CT was performed. In 16/28 patients 18F-FDG PET/CT was 
also negative. In 12/28 patients, mean MTV, SUVmax, SUVmean, 
SUVpeak and TLG values were as follows: 28.97 cm3, 9.85g/dL, 
5.26g/dL, 5.87g/d Land 235.45. Among metabolic parameters, 
TgDT was only correlated with SUVpeak (p<0.05). However, me-
dian TgDT was found lower in 18F-FDG PET/CT positive patients 
compared to the patients with normal 18F-FDG PET/CT results 
(p<0.05). SUVmax was correlated with tumor size(p<0.05) and 
SUVmean was correlated with tumor size and vascular invasion 
(p<0.05). SUVmean was higher in patients with vascular invasion 
(p<0.05). MTV and TLG showed no relationship with any basal 
demographic or histopathologic risk factors. Conclusion: TgDT 
may be predictive of a positive 18F-FDG PET/CT in DTC patients 
with rising serum thyroglobulin levels under T4 suppression. 
Greater tumor size and vascular invasion may be related with 
higher SUVmax and SUVmean levels. Larger scale studies are 
needed to confirm results and to calculate a possible cutoff of 
TgDT for a positive 18F-FDG PET/CT study.

EP-0658
Value of F-18 FDG PET/CT in Medullary Thyroid Cancer 
Patients with Persistent Elevated Calcitonin Levels
S. Alcicek, B. Yazici, S. Tatlidil, A. Oral, A. Akgün; Ege University 
Medicine Faculty, Department of Nuclear Medicine, Izmir, TURKEY.

Purpose: Persistently elevated calcitonin level is indicative for 
residual or recurrent disease in medullary thyroid carcinoma pa-
tients. In this study, we reported our experience with fluorine-18 
fluorodeoxyglucose (F-18 FDG) positron emission tomography/
computed tomography (PET/CT) in evaluation of this specific 
group. Subjects & Methods: Between October 2011 and April 
2018, 41 F-18 FDG PET/CT scans were performed on 23 patients 
(6 men, 17 women; mean age: 50.3±13.2 years) with medullary 
thyroid carcinoma and elevated calcitonin levels for localization 
of residual or recurrent disease. 13 PET/BT scans performed for 
treatment response on 3 patients were excluded from the study. 
All F-18 PET/BT scans (28 scans of 23 patients) included in the 
study were performed for restaging. The results of F-18 FDG 
PET/CT, histopathological data and other imaging methods 
such as (neck and abdominal ultrasonography, thorax CT and 
abdominal magnetic resonance imaging were reviewed retro-
spectively. The final diagnosis of positive F-18 FDG PET/CT le-
sions was based on histopathological findings and/or follow-up 
imaging studies. Because all calcitonin levels were abnormally 
high defined as persistent disease, negative F-18 FDG PET/CT 
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scans accepted as false negative. When viewed from this aspect, 
because there was no true-negative study, only sensitivity and 
positive predictive value (PPV) were calculated. In addition, cal-
citonin levels and SUVmax values were assessed by Mann-Whit-
ney U test and ROC curve analysis. Accuracy of the tests was 
measured by area under the curve (AUC). Results: There were 
8 true-positive, 7 false-positive and 13 false-negative F-18 FDG 
PET/CT scans. Because there was no true-negative results, spec-
ificity and negative predictive value were not calculated. Sen-
sitivity and PPV were 38.1% and 53.3% respectively. Difference 
of mean calcitonin level between true-positive cases (815 pg/
ml) and the others (508 pg/ml) was nonsignificant (P=0.23). In 
lesion-based analysis SUVmax value of true-positive cases (6.1) 
were significantly higher than of the others (4.3) (p<0.05). AUC of 
SUVmax was 0.78. Conclusion: F-18 FDG PET/CT scan appeared 
to be less sensitive (38.1%) to find residual or recurrent lesion in 
medullary thyroid carcinoma patients with elevated calcitonin 
levels. However, it should be considered that F-18 FDG PET/CT 
was performed to the patients with only no lesion or a suspi-
cious lesion had been detected by the other imaging modali-
ties in this group. Because F-18 FDG PET/CT was not performed 
when a residual or recurrent lesion had clearly been detected 
before, sensitivity of 38.1% was considered to be acceptable.

EP-0659
Preablative stimulated thyroglobulin in predicting 
dynamic risk stratification after 1 year in patients with 
differentiated thyroid cancer
O. Ben Hamida, A. Sellem, W. EL Ajmi, C. Bouguerra, H. Hammami; 
Military hospital of Tunis, Tunis, TUNISIA.

Introduction: In patients with differentiated thyroid cancer (DTC) 
preablative stimulated thyroglobulin (ps-Tg) has the potential to 
be used as a predictor of response to therapy but its single level 
can be affected by remnant thyroid tissue and Thyroid-stimulat-
ing hormone (TSH). The aim of the study is to assess the rela-
tionship between ps-Tg before radioiodine therapy(RIT) and the 
dynamic risk stratification 1 year after treatment and to establish 
the utility of stimulated Tg as a predictor of response to therapy 
Patients and Methods: A total of 73 consecutive patients who 
underwent total thyroidectomy and radioactive iodine remnant 
ablation therapy were reviewed retrospectively. Patients were 
classified according to the dynamic risk stratification 1 year after 
initial treatment. The ps-Tg values were compared among the 
groups. ROC curve analysis was performed. Results: The mean 
age at diagnosis was 43.85 (range: 17-75) with a female -to-male 
ratio of 4,6. Ps-Tg value after total thyroidectomy and before RIT 
ranged from 0,1 to 256 ng/ml. When patients were restaged, 74% 
had excellent response to treatment, 12,3% indeterminate and 
13,7%incomplete response 1 year after initial therapy.ROC curve 
analysis showed that the optimal cut-off for ps-Tg was 15ng/ml 
with a sensivity of 61%; a specificity of 87%; positive predictive 
value(PPV) of 61% and negative predictive value(NPV) of 87%. 
Conclusion: Ps-Tg before RIT is associated with dynamic risk 
stratification at 1 year after therapy in patients with DTC. Higher 
ps-Tg levels were found in patients that had indeterminate, and 
particularly incomplete, response.

EP-0660
Evaluation Of F-18 FDG PET/CT In Differentiated Thyroid 
Cancers
B. Yazici, S. Alcicek, A. Oral, A. Akgün, K. Kumanlioglu; Ege 
University Medical Faculty, Department of Nuclear Medicine, Izmir, 
TURKEY.

Purpose: The aim of the study is evaluation of F-18 FDG PET/CT in 
differentiated thyroid cancer (DTC) patients who have increased 
thyroglobulin (Tg) or anti-thyroglobulin antibody (TgAb) levels 
and negative I-131 whole body scan (WBS). Subjects & Methods: 
A total of 190 PET/CT scans retrospectively analyzed. All patients 
received radioiodine therapy and had negative I-131 WBS. 22 
scans with hypermetabolic lymph nodes but not confirmed with 
biopsy were excluded from the study. 168 scans (105 female, 65 
male; mean age: 46.9±14.2), which had negative scans or hyper-
metabolic lesions confirmed with biopsy for lymph nodes or con-
firmed with CT/MRI for lung and bone metastases, were included 
in the study. Because all Tg or TgAb values were abnormally high 
defined as persistent disease, negative PET/CT scans accepted as 
false negative. When viewed from this aspect, because there was 
no true-negative study, only sensitivity and positive predictive 
value (PPV) were calculated. In addition, stimulated Tg levels and 
SUVmax values were assessed by Mann-Whitney U test and ROC 
curve analysis. Accuracy of the tests was measured by area under 
the curve (AUC). Results: All patients had undergone I-131 thera-
py at least one time (median: 350 mCi; range: 30-1550 mCi). Mean 
follow-up time was 5.7 years (range: 0.8-21 years). 143 were papil-
lary and 25 were follicular DTC with increased Tg levels except for 
2 patients who had increased TgAb levels. 70 PET/CT scans were 
negative that accepted as false-negative because all patients had 
abnormally high Tg. Among them, 3 cases had non-metabolic 
metastatic lymph nodes, 12 cases had non-metabolic lung me-
tastases; any lesion was not detected in 55 cases. 85 scans were 
true-positive and 13 were false-positive. Sensitivity and PPV were 
54.8% and 86.7% respectively. Because there was no true-nega-
tive results, specificity and negative predictive value were not cal-
culated. Mean Tg level and SUVmax value of true-positive cases 
(210 ng/ml for Tg; 17.2 for SUVmax) were significantly higher than 
of the others (41 ng/ml for Tg; 3.5 for SUVmax) (p<0.01). AUC of Tg 
level and SUVmax were 0.75 and 0.92 respectively. Conclusion: In 
identifying metastatic lesions, SUVmax value had high accuracy 
if any lesion was detected. But, it should be kept in mind that, in 
many patients, no lesion was detected. For this reason, although 
PPV of FDG PET/CT was high, sensitivity of it was not adequately 
high in evaluating DTC patients with negative I-131 WBS and in-
creased Tg levels.
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EP-0661
Role of 18F-FDG PET/CT in Evaluation of Response to 
Therapy In Patients With Chloroma
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R. Kumar, H. Nalli, R. K. Gupta, S. Bakhshi, C. Patel, A. Sharma, A. 
Sharma, C. S. Bal; All India Institute of Medical Sciences, New Delhi, 
INDIA.

Aim: Bone marrow or medullary involvement is the most com-
mon presentation of acute myeloid leukemia (AML). Though 
bone marrow biopsy is the investigation of choice for the di-
agnosis as well as response assessment in patients with AML, 
extra-medullary involvement will be missed by this method. 
Chloroma is a type of extra-medullary involvement, which is 
seen in 2-8% of patients with AML and is associated with poor 
prognosis and shorter survival. In this study, we evaluated the 
role of 18F-FDG PET/CT in quantification of disease burden and 
in the assessment of response to chemotherapy in this particu-
lar sub-group. Materials and Methods: Eight patients (6 males 
and 2 females) with histopathologically proven chloroma were 
included in the study with mean age of 10.87±5.08 years. All pa-
tients underwent baseline whole body 18F-FDG PET/CT scan, 
which were analyzed by 2 experienced nuclear medicine phy-
sicians. The lesions were classified as mass lesion, lymph nodal 
involvement, muscle deposits, para-vertebral deposits, spinal 
canal lesions, pleural deposits, spleen, skeletal lesions, liver, 
breast, brain and marrow lesions. Follow-up scans were done 
in 7 patients. Maximum standardized uptake values (SUVmax) 
were evaluated for all lesions with threshold 2.5 SUVmax. Re-
sults: There were a total of 52 lesions in 8 patients (SUVmax 
5.08 ± 3.11). Among these, biopsy was done for 10 accessible 
lesions (SUVmax 5.99 ± 1.58). All of them were found positive. 
In total 52 lesions, 15 were in head and neck region which 
was the most common site of involvement. Other sites were 
lymph nodes (n=13 ), Muscle deposits(n= 5), para-vertebral 
deposits(n=4), spinal canal involvement(n= 4), pleural depos-
its(n= 3), spleen (n = 2) and skeletal lesions (n= 2); with SUV-
max(±SD) were 4.00(±2.25), 7.06(±5.08), 7.89(±2.82); 5.17(±3.49), 
3.35(±0.70), 2.76(±0.25) and 4.5 (±1.21) respectively. One lesion 
each is noted in liver (SUVmax =4.16), breast (SUVmax = 4.10), 
brain (SUVmax =7.39) and marrow (SUVmax =5.56). Follow up 
PET/CT scan was done in 7 patients after completion of che-
motherapy. One patient died before the follow-up scan. The fol-
low-up scan of 5 patients showed complete metabolic response 
while in 2 patients were having residual disease. Among these 
2 patients, one showed residual disease in 3 lesions of head and 
neck region with SUVmax 2.55(±0.76) and other showed per-
sistent lesion in brain (SUVmax =4.66) Conclusion: FDG PET/CT 
has definite role in detection of chloroma lesions in patients of 
AML. It is also useful in response assessment after completion of 
chemotherapy, and during further follow-up.

EP-0662
Effects of insulin and blood glucose on FDG-uptake in a 
mouse lung tumour model
C. Baun, A. L. Nielsen, O. Gerke, K. F. Braas, B. B. Olsen, H. Thisgaard, 
P. F. Høilund-Carlsen; Department of Nuclear Medicine, Odense 
University Hospital, Odense, DENMARK.

Introduction: FDG-PET/CT tumour scans in patients suffer-
ing from diabetes can be challenging in terms of blood sugar 

control and insulin level, even though guidelines precisely de-
scribe the proper procedure. Aim: To elucidate the influence of 
high blood sugar (BS) and low insulin level or low BS and high 
insulin level on FDG-uptake in tumour, liver, and muscle in a 
pre-clinical tumour model. Material & Methods: Twenty-three 
mice were allocated to 4 groups: Group DT with diabetes and 
tumour (n=8); group D with diabetes only (n=5); group T with 
tumour only (n=6); control group without diabetes and tumour 
(C) (n=4). Type-1 diabetes was chemically induced in 13 mice 
(groups DT and D) by a single intra-peritoneal injection of Al-
loxan. Fourteen mice, 8 diabetic (DT) and 6 non-diabetic (T) 
mice were inoculated subcutaneously with human lung cancer 
cells 3 weeks prior to imaging. All mice underwent FDG-PET/
CT using a Siemens Inveon system. The groups of diabetic mice 
(DT and D) were scanned on two consecutive days; day 1 with 
low insulin and high blood glucose level prior to FDG injection 
and vice versa on day 2. The groups of non-diabetic mice (T 
and C) underwent 4-hour fasting prior to FDG-injection. FDG 
uptake in each volume of interest was reported as the mean 
standardized uptake value (SUVmean). Finally, ex vivo FDG bio-
distribution was studied in all mice. Results: In DT mice there 
was no significant difference (p=0.21) in SUVmean of tumour 
tissue on day 1 (high BS, low insulin) and day 2 (low BS and high 
insulin): 0.65 ± 0.20 [range: 0.37;0.88] vs 0.57 ± 0.18 [0.23;0.87], 
p=0.21, whereas SUVmean of both liver (p=0.017) and muscle 
tissue (p=0.012) was significantly lower in this group on day 1 
than day 2. SUVmean of tumour tissue was significantly lower in 
diabetic tumour-bearing mice than in non-diabetic mice with 
regular fasting preparations (day 1: -0.28; p=0.01; day 2: -0.36; 
p=0.01). However, this finding was not significantly supported 
by biodistribution data. Conclusions: FDG-uptake in tumours 
of diabetic mice was independent of high BS/low insulin and 
low BS/high insulin levels, possibly reflecting the autonomous 
nature of cancer cells, even in the presence of significantly lower 
tumour FDG-uptake than in non-diabetic animals. In contrast, 
liver and muscular FDG-uptake was clearly lower under diabetic 
circumstances. 

EP-0663
Evaluation of Prostate Specific Membrane Antigen (PSMA) 
expression in a prostate cancer patient-derived xenograft 
model (LuCAP PDX) during Androgen deprivation therapy 
(ADT) using [18F]DCFPyl PET imaging.
E. M. Jagoda1, J. Roy1, F. Basuli2, M. Williams1, K. Wong1, A. Opina2, 
A. Ton1, C. Woodroofe2, M. White1, K. Jansson1, K. Kelly1, P. Choyke1; 
1National Cancer Institute, Bethesda, MD, UNITED STATES OF 
AMERICA, 2National Heart, Lung and Blood Institute, Bethesda, MD, 
UNITED STATES OF AMERICA.

Purpose: PSMA is over expressed in prostate cancer and has 
emerged as a potential diagnostic and therapeutic target. PSMA 
overexpression has been associated with androgen dependent 
disease and increased malignancy although the underlying bi-
ological mechanisms still remain to be elucidated. PET imaging 
of PSMA with 2-(3-{1-carboxy-5-[(6-[18F]fluoro-pyridine-3-car-
bonyl)-amino]-pentyl}-ureido)-pentanedioic acid ([18F]DCFPyL) 
would offer a real-time readout of the PSMA status of tumors 
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as well as monitor changes due to ADT. In these studies [18F]
DCFPyL imaging will be used to assess changes in PSMA expres-
sion in response to ADT using a genomically defined LuCAP141 
PDX model, characterized as responsive to ADT (Castrate sen-
sitive, CS). Control and ADT-treated LuCAP141 PDXs were im-
aged weekly and concurrently tumor volumes were measured 
by caliper (tV) over the 3 week ADT paradigm. Methods: [18F]
DCFPyL was synthesized via coupling of 6-[18F]fluoronicotinic 
acid-2,3,5,6-tetrafluorophenyl ester to di-tert-butyl (((S)-6-ami-
no-1-(tert-butoxy)-1-oxohexan-2-yl)carbamoyl)-L-glutamate 
formate salt. [18F]DCFPyL was evaluated in vitro binding studies 
using PC3+(PSMA high expressing transfected prostate cancer 
cell line) and LuCaP141 tumor membranes. Control and ADT 
(Degarelix) LuCAP141 PDXs were imaged (60 min post [18F]DCF-
PyL injection) before treatment (baseline) and Day 7, 14, and 21 
following treatment from which tumor:muscle ratios (T:M) were 
calculated [%injected dose/g(ID/g)tumor/(%ID/g)muscle]. After im-
aging tV were determined by caliper and used to calculate % 
volume increases from baseline at each time. Biodistributions 
were done after imaging at Day 21 and T:M were calculated 
(%ID/g tissue/ %ID/g muscle); tumors were then sectioned for im-
munohistochemistry [IHC, PSMA and androgen receptor(AR)]. 
Results: [18F]DCFPyL exhibited high affinity binding (Kd ~ 0.7 
nM) to PSMA with both LuCAP141 and PC3+ tumor membranes 
although LuCAP141 PSMA expression was ~10-fold lower than 
PC3+. [18F]DCFPyL imaging revealed increased PSMA expres-
sion in ADT-treated LuCAP141 tumors compared to controls 
over the time course. Similarly the Day21 biodistrbution T:M 
ratios showed significant increases (68%) in the treated group 
(94:1) compared to the controls (56:1) which corresponded to 
PSMA IHC results. Conversely treated tVs significantly regressed 
(≥ 1000%) from baseline to Day21 while control tVs steadily in-
creased (100-200%) over the same time. At Day 21 AR tumor 
expression (IHC) was not significantly different between treat-
ed and controls. Conclusions: [18F]DCFPyL detected increased 
PSMA expression in response to ADT in a CS LuCAP PDX model. 
[18F]DCFPyL imaging of additional LuCAP PDXs which are rep-
resentative of the phenotypic and molecular heterogeneity in 
patient tumors may establish the clinical relevance of PSMA ex-
pression as a biomarker predictive of ADT response and meta-
static potential.

EP-0664
18F-ML-10 Animal PET/CT Imaging Could Predict 
Response Of Cetuximab In Enhancing Radiosensitivity 
In Human Nasopharyngeal Carcinoma Xenografts: A 
Preclinical Study
B. Gu, S. Liu, Y. Sun, M. Wang, Y. Zhang, J. Zhang, Y. Zhang, Z. Yang; 
Fudan University Shanghai Cancer Center, Shanghai, CHINA.

Purpose: Because the epidermal growth factor receptor (EGFR) 
is overexpressed in most nasopharyngeal carcinoma (NPC) pa-
tients, the EGFR targeted therapy (Cetuximab) has potential to 
improve their outcomes. However, not all the patients would 
benefit from Cetuximab in clinical practice. As previous studies 
have reported that the radiosensitivity is associated with apop-
tosis. We aimed to find whether 18F-ML-10 PET/CT (based on 

apoptosis), as a noninvasive method, could predict prognosis to 
guide future individualized treatment of Cetuximab in nasopha-
ryngeal cancer treatment.Methods: In our study, the enhance-
ment of radiosensitivity in NPC radioresistant cell (CNE1) by 
Cetuximab was verified by clone formation experiment. Apop-
tosis were assayed by Annexin-V analysis. We also observed the 
impact on EGFR-dependent signaling pathway (PI3-K/AKT) after 
the combination use of Cetuximab and radiotherapy. Further-
more, we set up xenograft tumor models, and performed 18F-
ML-10 PET/CT. We compared the difference of tumor uptake 
before, 24h and 48h after treatment in serial PET/CT imaging. 
Additionally, we compared PET/CT parameters with Tunel re-
sults.Results: In the presence of Cetuximab, the colony of CNE-1 
cells decreased significantly after irradiation at 1 and 2 Gy. In ad-
dition, Cetuximab increased the cytotoxicity and apoptotic rate 
of CNE-1 cells to radiation. Mechanism studies demonstrated 
Cetuximab enhanced radiosensitivity by suppressing EGFR/PI-
3K/AKT pathway. In PET/CT imaging, the tumors showed obvi-
ous uptake of 18F-ML-10 at 24 h, 48 h after combined treatment, 
and the value of T/M was significantly higher than the other 
three groups. The T/M of 18F-ML-10 uptakes showed a positive 
correlation of 0.926 with apoptosis index (P<0.001). However, 
the uptake of 18F-FDG in tumors exhibited no trend among the 
four groups. The T/M of 18F-FDG revealed a positive correlation 
of 0.926 with Glut-1 intensity (P<0.001). Conclusions: Cetux-
imab could enhance the radiosensitivity of NPC via suppressing 
EGFR-dependent signaling pathway and inducing apoptosis. 
18F-ML-10 animal PET/CT showed its potential to predict its re-
sponse in NPC.

EP-0665
Vpac1
M. L. Thakur1, E. J. Trabulsi2, S. K. Tripathi3, E. Salmanoglu4, J. 
Hoffman-Censits5, W. K. Kelly5, C. Intenzo3, S. Kim3, P. McCue6, L. 
G. Gomella2; 1Departments of Radiology, Radiation Oncology 
and Urology, Thomas Jefferson University, Philadelphia, PA, 
UNITED STATES OF AMERICA, 2Department of Urology, Thomas 
Jefferson University, Philadelphia, PA, UNITED STATES OF 
AMERICA, 3Department of Radiology, Thomas Jefferson University, 
Philadelphia, PA, UNITED STATES OF AMERICA, 4Department of 
Nuclear Medicine, Kahramanmaras Sutcu Imam University Faculty 
of Medicine, Kahramanmaras, TURKEY, 5Department of Medical 
Oncology, Thomas Jefferson University, Philadelphia, PA, UNITED 
STATES OF AMERICA, 6Departments of Pathology, Anatomy and 
Cell Biology, Thomas Jefferson University, Philadelphia, PA, UNITED 
STATES OF AMERICA.

Aim: Urothelial Bladder Cancer (UBC) is the second most com-
mon genitourinary malignancy. Accurate staging of UBC with 
conventional imaging is often inaccurate. To improve visualiza-
tion of primary disease, the extent of loco regional disease and 
the presence or absence of metastatic lesions, a large number 
of PET biomarkers have been developed. However serious lim-
itations including urinary excretion of radioactivity compromise 
their ability to serve the objectives. This ongoing investigation 
is aimed to validate a hypothesis that VPAC receptors expressed 
in high density on UBC cells can be targeted to PET image UBC, 
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its loco regional disease and metastatic lesions. Materials and 
Methods: Cu-64-TP3805, shown in our laboratory to have high 
affinity (3.1 x 10-9 M) for VPAC was the imaging agent. Patients 
(M, N=12, 44-80 yrs.) diagnosed with invasive UBC, scheduled 
for radical cystectomy were administered 148±10% MBq Cu-64-
TP3805 (20 µg) intravenously. Urine and blood samples were col-
lected at predetermined time points. Patients underwent PET/
CT imaging 90 minutes later. Images were read independently 
by two nuclear medicine physicians. Radical cystectomy and 
lymphadenectomy was performed 1 to 4 weeks later. VPAC PET 
images were correlated with final surgical pathology. Results: 
There were no AEs. Pathological results on last two subjects are 
not available at the time of this writing. Blood clearance t½ (∝) 
was 22.3 ± 2.7 min (> 85%) and t½ (β) was 118.2 ± 4.9 min (< 
20%). There was no urinary excretion of radioactivity. Final sur-
gical pathology was positive for BCa in 6/10 patients, for PCa in 
3, for bone metastasis in 2/6, and there were 4 positive LNs (3 
in one, 1 in the other). Cu-64-TP3805 PET scan was positive for 
5 BCa, 6 PCa, 3 LNs and for bone lesions. The 5 mm PET resolu-
tion may have missed the 4th LN. The results of the remaining 
patients’ images were concordant with histology. Conclusion: 
In this first-in-human pilot study of VPAC PET imaging of UBC, 
VPAC avid lesions were demonstrated in radical cystectomy pa-
tients which correlated with final surgical pathology. While data 
are limited, further validation of this approach in which VPAC 
receptors are targeted for PET imaging UBC and its metastatic 
lesions is warranted. Acknowledgement: Supported in part by 
NIH, NCI R01 157372 (MLT) Dean’s Translational Science Award 
(MLT) and Sidney Kimmel Cancer Center Award (MLT).

EP-0666
CHL1 Gene Differentiates Hurthle Cell Carcinoma From 
Hurthle Cell Benign Disease
W. Li1, S. Xia2, A. Aronova3, I. M. Min3, A. Verma4, T. Scognamiglio3, 
K. D. Gray3, T. M. Ullmann3, H. Liang3, M. D. Moore3, O. Elemento4, 
R. Zarnegar3, T. J. Fahey III3; 1Tianjin Medical University General 
Hospital, Tianjin, CHINA, 2Rui Jin Hospital Shanghai Jiao Tong 
University School of Medicine,, Shanghai, CHINA, 3New York 
Presbyterian Hospital-Weill Cornell Medical College, New York, 
NY, UNITED STATES OF AMERICA, 4Institute for Precision Medicine, 
Institute for Computational Biomedicine, Weill Cornell Medical 
College, New York, NY, UNITED STATES OF AMERICA.

Purpose: Hürthle cell carcinoma (HCC) is an unusual and rel-
atively rare type of differentiated thyroid cancer. Currently, cy-
tologic analysis of fine-needle aspiration biopsy is limited in 
distinguishing benign Hürthle cell neoplasms from malignant 
neoplasms. The aim of this study was to determine whether 
differences in the expression of specific genes could differen-
tiate HCC from Hürthle cell benign disease by evaluating dif-
ferential gene expression in Hürthle cell disease. Methods: 18 
Hürthle cell benign disease samples and 7 HCC samples were 
performed by whole-transcriptome sequencing. Bioinformatics 
analysis was carried out to identify candidate diagnostic genes. 
Then expression of these candidate genes was re-examined by 
quantitative real-time PCR. Protein expression was quantified by 
Immunohistochemistry . Results: CHL1 gene was discovered 

to over-express in HCC. CHL1 was found to have greater than 
15-fold higher expression in Fragments per Kilobase Million(F-
PKM) in HCC compared to benign Hurthle cell tumors. This was 
confirmed by qRT-PCR. Moreover, the immunoreactivity score 
of the CHL1 protein was significantly higher in HCC compared 
to Hürthle cell benign disease. Conclusions: CHL1 seems to 
represent a marker of HCC. Hence, assessment of its expression 
might represent a novel and useful prognostic biomarker to dis-
tinguish HCC from benign Hürthle cell disease.

EP-0667
Multi-tracer PET studies in a murine model of multiple 
myeloma
M. Collantes1, M. I. Morales2, L. Blanco-Fernández3, M. Ecay4, G. 
Quincoces5, S. Sarvide3, P. Maiso6, M. J. García-Velloso1; 1Servicio 
Medicina Nuclear, Clínica Universidad de Navarra. Instituto 
Sanitario de Navarra (IdiSNA), Pamplona, SPAIN, 2Servicio Medicina 
Nuclear, Clínica Universidad de Navarra, Pamplona, SPAIN, 3Clínica 
Universidad de Navarra, Centro de Investigación Médica Aplicada 
(CIMA), Centro de Investigación Biomédica en Red de Cancer 
(CIBERONC), Pamplona, SPAIN, 4Unidad de Investigación microPET, 
Clínica Universidad de Navarra, Centro de Investigación Médica 
Aplicada (CIMA), Pamplona, SPAIN, 5Unidad Radiofarmacia, 
Clínica Universidad de Navarra, Pamplona, SPAIN, 6Departamento 
de Hematología, Clínica Universidad de Navarra, Pamplona, SPAIN.

Purpose/Introduction: Multiple myeloma (MM) is the second 
most common hematological malignancy and despite the ther-
apeutic advances over the last ten years it remains incurable. 
The objective of this work was to compare the diagnostic per-
formance of three PET radiotracers, 2-[18F]-fluoro-2-deoxy-D-
glucose (18F-FDG), L-[methyl-11C] -methionine (11C-MET) and 
[N-Methyl-11C]choline (11C-COL) in the detection of MM in a mu-
rine model. Subjects & Methods: Twelve immunosuppressed 
mice (Rag2 - / -; γc - / -) were injected subcutaneously with 
5x106 MM1S-tomato cells to create xenograft tumors. MicroPET 
studies were performed (Mosaic, Philips) with 18F-FDG, 11C-MET, 
11C-COL in the same animals in two consecutive days. After qual-
itative analysis, the parameters maximum standardized uptake 
value (SUVmax), metabolic tumor volume (MTV) and total lesion 
glycolysis (TLG) were calculated by means of VOI drawing (50% 
SUVmax) using PMOD v3.2 software. The statistical analysis was 
performed with non-parametric tests (StataIC 12). Results: All 
mice developed tumors that were visually detected. Qualitative-
ly, the three radiotracers were 100% successful in detection of 
tumors. However, 11C-COL showed a slight uptake and the phys-
iological uptake of 18F-FDG in the bladder and muscle made the 
detection difficult in 3 of 12 tumors. The uptake of radiotracers 
was heterogeneous in 7 of 12 tumors, showing areas with a 
concordance between 11C-MET and 11C-COL but discordant for 
18F-FDG signal. Quantitatively, 18F-FDG uptake (SUVmax: 1.4 ± 
0.2) was higher than 11C-MET (SUVmax: 1.0 ± 0.2) or 11C-COL up-
take (SUVmax: 0.6 ± 0.1), with statistically significant differences 
between the three groups (p = 0.0001).However, no significant 
differences were found in the MTV defined by the three radio-
tracers (18F-FDG: 1.5 ± 0.9, 11C-MET: 1.5 ± 0.8, 11C-COL: 1.1 ± 0.6). 
TLG values were similar for 18F-FDG (1.5 ± 1.0) and 11C-MET (1.2 ± 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S566

0.8) without statistically significant differences, but significantly 
lower with 11C-COL (0.5 ± 0.3) (p <0.001). Conclusions: All three 
radiotracers detected all of the tumors. However, the poor up-
take of 11C-COL makes its diagnostic performance lower than 
that of 18F-FDG and 11C-MET in this murine MM model. The dif-
ferent distribution of radiotracers along the tumors may reflect 
the metabolic heterogeneity of the tumors.

EP-0668
The role of FDG PET/CT in the diagnosis and stratification 
of non-Hodgin’s lymphomas in peadiatric population: the 
experience of a single center institution
M. Gavra1, K. Antoniadi2, M. Ampatzidou2, I. Sevaslidou3, D. 
Verganelakis3, V. Papadakis2, K. Stefanaki4, V. Lyra3, I. Nikas1, E. 
Stypsanelli3, S. Polychronopoulou2; 1Children’s Hospital ‘’Agia 
Sophia’’, CT-MRI Department, Goydi, Athens, GREECE, 2Children’s 
Hospital ‘’Agia Sophia’’, Peadiatric Hematology-Oncology 
Department, Goydi, Athens, GREECE, 3Children’s Hospital ‘’Agia 
Sophia’’, Nuclear Medicine Department, Goydi, Athens, GREECE, 
4Children’s Hospital ‘’Agia Sophia’, Department of Pathology, Goydi, 
Athens, GREECE.

Aim: The presentation of PET-CT results in the diagnosis, moni-
toring and outcome of non-Hodgkin&apos;s lymphomas (NHL), 
in pediatric patients, comparison with the corresponding CT 
results and investigation of the two methods complementarity. 
Method: 110 patients (1982-2017) with NHL (85 boys, 25 girls) 
with median age 7.0 years underwent a whole-body CT for initial 
staging, after 2 or 3 chemotherapy schemes and at the end of 
the chemotherapy, in order to estimate the imaging response. 
In addition, 17/110 patients were evaluated with PET-CT: in the 
initial study (N=7), after 2 chemotherapy schemes (N=2) and af-
ter the end of treatment (N=8), in order to assess the metabolic 
response. Results: 6/7 of the patients, who were submitted to 
PET-CT during the initial diagnosis were PET-CT positive (Burkitt 
= 1, B-lymphoblastic = 1, T-lymphoblastic = 1, nodular = 1, DL-
BCL = 1 and anaplastic lymphoma = 1). In 4/6 PET-CT positive 
patients, the use of PET-CT revealed additional initial disease 
localizations undetectable with the initial CT. In 2/17 patients, 
PET-CT revealed additional residual disease sites undetectable 
by re-staging CT. Finally, in 8/17 patients with PET-CT at the end 
of chemotherapy, 2/8 patients had positive metabolic activity, 
in areas described in the CT evaluation of the imaging response, 
at the end of treatment. None of the patients has been upgrad-
ed, due to the detection of additional PET localizations, since 
they were already stratified as high risk (R3 / R4) due to imaging 
(CT) disease localizations. All patients with PET-CT positivity are 
in remission. Conclusions: FDG PET/CT can be used as a diag-
nostic tool for baseline and re-staging of NHL in childhood, in 
addition to the existing imaging methods available. FDG PET / 
CT, is superior compared to CT in detecting additional initial and 
residual disease of NHL in pediatric patients.

EP-49 e-Poster Area

Clinical -> Therapy study -> Other treatments -> Bone 
metastases, pain palliation

EP-0669
Quantitative Assessment of Skeletal Tumor Burden 
in Bone Scintigraphy as a prognostic biomarker in 
Radium‐223‐dichloride Therapy
P. Soeiro1, R. Silva1,2, P. Gil1, H. Pena3, G. Cantinho3, G. Costa1,4, A. 
Lima1, I. Ferreira1, A. Alburqueque1, P. Gouveia5, J. Pedroso Lima1,4,2; 
1University Hospital Center of Coimbra, Coimbra, PORTUGAL, 
2ICNAS - Institute of Nuclear Sciences Applied to Health, Coimbra, 
PORTUGAL, 3Institute of Nuclear Medicine, Faculty of Medicine of 
the University of Lisbon, Lisboa, PORTUGAL, 4Faculty of Medicine of 
the University of Coimbra, Coimbra, PORTUGAL, 5Hospital Center of 
Porto, Porto, PORTUGAL.

Purpose/Introduction: [223Ra]RaCl2 is a bone therapy agent 
used in metastatic castration-resistant prostate cancer (mCRPC) 
patients that, unlike other bone-targeted therapies, has been 
shown to improve survival. The aim of this study was to investi-
gate the prognostic value of quantitative assessment of skeletal 
tumor burden on bone scintigraphy (BS) previous to [223Ra]RaCl2 

treatment. Subjects & Methods: This was a multicentre retro-
spective study involving three Nuclear Medicine departments. 
All mCRPC patients treated with [223Ra]RaCl2, with pre-treatment 
BS and baseline and end of treatment laboratory tests, namely 
PSA, ALP, LDH, haemoglobin, leukocyte and thrombocyte count, 
were selected. Pre-treatment skeletal tumor burden was quan-
tified using whole body geometric mean BS images, in a GEXel-
eris2.0 station. After the exclusion of areas of physiologic uptake 
(mainly urinary tract and bladder activity) and contamination 
(mostly injection site), automatic regions of interest (ROI) were 
drawn fully encompassing the skeleton (S_ROI) and the bone 
metastasis (M_ROI). S_ROI and M_ROI were corrected for back-
ground activity. Percentage of skeletal tumor burden (%STB) 
was calculated by dividing M_ROI/S_ROI. The primary end point 
was death. Baseline and end of treatment PSA, ALP, LDH, hae-
moglobin, leukocyte and thrombocyte count measurements 
were recorded, as well as demographic variables, treatment sta-
tus, and follow up time. The variance between end of treatment 
and baseline laboratory test measurements, percentagewise, 
was calculated. Unfortunately, several clinical variables were 
not available (e.g. GS, TNM stage, staging PSA). Results: A to-
tal of 29 patients were selected (71.9±9.1 41-87 years). Median 
number of completed [223Ra]RaCl2 cycles was 6 (2 cycles:3.4%, 
3cycles:20.7%, 4cycles:13.8% and 5cycles:10.3%). During a mean 
follow-up of 10.8±7 2-30 months, 9 patients died. A statistical-
ly significant correlation was found between %STB and base-
line PSA, ALP, LDH, and Hb (p<0.05, r2:0.689, 0.697, 0.443 and 
-0.511, respectively). Also, a statistically significant correlation 
was established between %STB and the number of treatment 
cycles (p<0.05, r2:-0.486). No statistically significant correlations 
were found between %STB and end of treatment to baseline 
laboratory test variance, including PSA, ALP, LDH, haemoglobin, 
leukocyte and thrombocyte count. In a multivariate Cox regres-
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sion analysis only %STB was found to be associated with overall 
survival (p<0.05). Discussion/Conclusion: Baseline skeleton 
tumor burden quantified by %STB seems to be a promising 
prognostic biomarker in mCRPC patients receiving [223Ra]RaCl2. 
Furthermore, pretreatment %STB was negatively correlated 
with Hb (bone marrow suppression due to advanced disease), 
however a greater burden of disease was not associated with a 
worsening of hematological toxicity.

EP-0670
Radium-223 Dichloride For Castration Resistant Metastatic 
Prostate Cancer - Usefulness Of The Response Evaluation 
Using Ra-223 Czt Spect/ct For Quantitative Analysis 
M. Nakayama1, A. Okizaki1, T. Uno2, T. Suzuki2, Y. Mikami2, J. Sato2; 
1Asahikawa Medical University, Asahikawa, Hokkaido, JAPAN, 
2Asahikawa Medical University Hospital, Asahikawa, Hokkaido, 
JAPAN.

Purpose: Image-based quantitative analysis of Radium-223 
dichloride (Ra-223) may be useful in predicting therapeutic 
response in patients with castration-resistant prostate cancer 
(CRPC). The aim of this study was to evaluate clinical useful-
ness of Ra-223 cadmium-zinc-telluride (CZT) SPECT/CT. Mate-
rials and Methods: CRPC patients with bone metastasis who 
received Ra-223 treatment from January 2017 to March 2018 
were included. All patients underwent bone scintigraphy and 
F-18 FDG-PET/CT before and after the treatment. Ra-223 CZT 
SPECT/CT was performed at 2 hours and 4 days after injection. 
Quantitative analysis was performed by measuring SPECT stan-
dardized uptake value (SUV) and bone scan index (BSI). The rate 
of change of SPECT-SUV (%SPECT-SUV) and the rate of change 
of BSI (% BSI) were calculated as follows: %SPECT -SUV= (4 days 
SPECT-SUV -2 hours SPECT-SUV) / 2hours SPECT-SUV, %BSI = 
(after treatment BSI - before treatment BSI) / before treatment 
BSI. The correlations between these quantitative parameters de-
rived from bone scintigraphy and Ra-223 CZT SPECT/CT were 
analyzed. Results: Fourteen scans were enrolled. Four were ex-
cluded because they were not taken care of as an outpatient. 
A statistically significant negative correlation between %SPECT-
SUV and %BSI was observed with a Pearson’s correlation coeffi-
cient (r) of -0.784 and a p-value of 0.007. FDG accumulation of 
bone metastases also changed consistent with BSI. Conclusion: 
Quantitative evaluation using Ra-223 CZT SPECT/CT may be ef-
fective for predicting Ra-223 therapeutic response.

EP-0671
Assessment In Patients With Bone Metastasis By CPRC 
Treated With RA-223 Through PET-18FNa
J. S. Blanco Cano, A. García Burillo, D. Villasboas Rosciolesi, M. 
Simó Perdigó, E. Carrillo Villamizar, J. Castell Conesa; Vall d´Hebron 
University Hospital, Barcelona, SPAIN.

Objective: To evaluate the value of PET with 18FNa in the fol-
low-up of patients with bone metastases by CRPC, treated with 
Ra-223. Material and Method: Ten consecutive patients were 
studied, with an indication of treatment with Ra-223 due to their 
CRPC, all of them symptomatic and with confirmed osteogenic 

bone metastases. The average age was 70 years, (Rank 57-81). 
PET-18FNa studies were performed prior to treatment, between 
the 3rd and 4th doses and between the 1st and 2nd week after 
the end of the 6th cycle. A qualitative and a quantitative analysis 
of the images was carried out using Segami Oasis V3.0.1.9000 
software. A follow-up study was performed 6th months after the 
last treatment dose. Results: All patients presented a significant 
decrease in the EVA scale of pain with a reduction of analgesia. 
Regarding the initial PET-18FNa, the patients were classified into 
two categories: oligometastatic (n=3, 1 exitus) and disseminat-
ed disease, which included countless M1 and diffuse infiltration 
pattern (n=7, 4 exitus). A Flare phenomenon was identified in 
3 patients. Visual assessment showed bone progression at the 
end of treatment in 3/10 patients. The remaining 7/10 showed 
partial response or stabilization of bone disease. The calculation 
of tumor metabolic volume (MVT) showed an association be-
tween the highest VMT in the baseline study and mortality. The 
SUVmax showed no evolutionary correlation with the qualitative 
assessment of the studies. Conclusions: PET-18FNa can precisely 
evaluate the state of dissemination of metastatic bone disease 
in patients who are candidates for treatment with Ra-223. There 
is a high proportion of patients in very advanced stages of the 
disease. The clinical response to pain did not correlate with the 
metabolic response. The value of VMT reflected the evolution of 
the disease throughout the treatment.

EP-0672
Disease Control Rate and Pain Response Rate in castration 
resistant prostate cancer patients with symptomatic 
bone metastases treated with 223Radium: a unicentric 
experience
V. Lavelli, C. Ferrari, A. Niccoli Asabella, A. G. Nappi, G. V. Difonzo, 
M. Fanelli, G. Rubini; Nuclear Medicine Unit, Interdisciplinary 
Department of Medicine, University of Bari, Bari, ITALY.

Aim: 223Radium (223Ra) has been shown to improve overall 
survival (OS), to delay skeletal-related events and to reduce pain 
in patients with castration-resistant prostate cancer (CRPC) and 
bone metastases. Our retrospective, observational study aims to 
evaluate Disease Control Rate (DCR), Pain Response Rate (PRR) 
and OS, in patients underwent 223Ra-therapy at Policlinic-Uni-
versity of Bari. Materials and Methods: From February 2016 to 
April 2018, 24 patients (mean age 68 years, range 57-83) with 
symptomatic bone metastases of CRPC, matching the approved 
inclusion criteria, were enrolled at our Nuclear Medicine Depart-
ment to underwent 223Ra-therapy. Among them, 14 patients 
who completed all six scheduled doses of therapy (55 kBq/kg, 
4 weeks intervals) were included in the analysis. The time from 
diagnosis of bone metastases was mean 35.4 months (range 13-
72). At the time of starting therapy, each patient had at least 
6 bone metastases (tumor burden: 6-20 in 8/14; >20 in 6/14), 
assessed by bone scintigraphy. Treatment response was eval-
uated by comparing the number of lesions from pre-therapy 
to post-therapy bone scintigraphy and classified in: complete 
response (CR), partial response (PR), stable disease (SD) and pro-
gressive disease (PD). DCR was calculated as the fraction of pa-
tients who had the best response rating (CR+PR+SD). PRR was 
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also assessed both at the end of the treatment and at follow-up, 
using a quantitative pain scale (Brief Pain Inventory-Short Form). 
Finally, the OS was estimated using Kaplan-Meier method. The 
mean follow-up period was 8.86 months (5-21 months). Re-
sults: At the end of treatment PR was observed in 2/14 (14.3%) 
patients, SD in 5/14 (35.7%) and PD in 7/14 (50%). No CR was 
observed in our sample. The DCR was 50%. At follow up assess-
ment only 1/14 patients died. Although patients referred in-
creasing pain in the first 3 months of 223Ra-therapy, probably 
due to “flare phenomenon”, PRR resulted 71% (10/14 patients) 
at the end of treatment, while decreased to 35% (5/14) at fol-
low-up. Mean OS after 223Ra-therapy was 634 days (IC 95%; 
range 615.79-653.21). Conclusion: 223Ra confirmed to be an 
important treatment option for patients with CRPC and symp-
tomatic bone metastases. Our results demonstrate that it is able 
to control the disease in a significant percentage of patients and 
to extend survival with a favorable safety even in the presence 
of a high tumor burden. 223Ra-therapy has proved also effec-
tive in pain control in the majority of patients for a mean period 
of 8 months.

EP-0673
223Ra-dichloride Treatment In mCRPC Patients: Analysis Of 
An Elderly Population
V. Frantellizzi, S. Sollaku, M. Pontico, G. De Vincentis; Sapienza 
University of Rome, Rome, ITALY.

Aim: 223Ra-dichloride in mCRPC symptomatic patients is ad-
ministered without age foreclosure, but there are no study fo-
cused on elderly patients. Study aim is to analyze the subgroup 
of mCRPC elderly patients treated with 223Ra-dichloride in our 
Center. Materials and Methods: 223Ra-dichloride (55KBq/Kg 
Iq4w) was administered to 38 mCRPC symptomatic patients 
more than 80 years aged. Previous therapies (Docetaxel, Caba-
zitaxel, Abiraterone or Enzalutamide), follow-up time, Gleason, 
BMI and ECOG Performance Status were analyzed. Previous use 
of diphosphonates was also considered. Moreover, Baseline 
and “At the End of 223Ra treatment” (ATE) values were record-
ed, such as Complete blood counts, PSA and tALP. Exploit the 
Brief Pain Inventory Numeric Rating Scale (BPI 0-10 Scale) and 
Narcotic Score (NS)(considering medication type and medica-
tion frequency), Pain response during treatment was assessed. 
Results: 38 patients more than 80 years aged (mean age 82.83 
years, range 80-91) received 223Ra-dichloride therapy. 8 were still 
receiving treatment at the time of analysis, so it was performed 
on 30 pts. 21 patients completed all the 6 scheduled administra-
tions while 9 patients discontinued 223Ra treatment for death or 
progression disease. 10 patients had no previous treatments, 10 
patients received only 1 previous therapies while the remaining 
patients received 2 or more therapies before 223Ra-dichloride. 13 
patients received diphosphonates before or during 223Ra ther-
apy. The mean follow-up time was 9.63 months (2-31 months) 
from the start of 223Ra therapy. ECOG PS was reported as 0 in 5 
pts, 1 in 18 pts and 2 in 7 pts. Mean BMI was 26.03 and Glea-
son median value was 8 (7-10). Baseline PSA mean value was 
259.9 ng/ml (2.32-1383) while ATE PSA mean value was 706.5 
ng/ml (2.47-1998). Baseline tALP mean value was 291.63 U/l (63-

1188) whereas ATE tALP mean value was 154.75 U/l (41-394). 
Furthermore, Baseline Hemoglobin mean value was 11.9 g/dl 
(10.1-14.1) instead ATE Hemoglobin mean value was 10.41 g/
dl (8.8-12.7). Finally, Baseline Platelets mean value was 229x103/
ml (140-331) while ATE Platelets mean value was 181 x103/ml 
(98-228). Pain assessment: Baseline BPI mean value 5.4 (2-10) 
with mean NS 3.73 (0-15), while ATE BPI mean value 3.9 (0-9) 
with mean NS 2.95 (0-9). Conclusion: In mCRPC elderly patients, 
223Ra-dichloride is well tolerated, without significant hematolog-
ical toxicity. The decrease of tALP is emphasized. Pain palliation 
is also to be underlined, especially because related to lower in-
take of analgesics. Therefore, even in older population, we rec-
ommend the use of 223Ra-dichloride therapy.

EP-0674
Post Therapy Biodistribution and Dosimetric Analysis of 
Lutetium Zoledronate [177Lu]Lu-DOTAZOL in Patients with 
Osteoblastic Metastases : First Results 
A. Khawar, E. Eppard, H. Ahmadzadehfar, S. Kürpig, M. 
Meisenheimer, F. C. Gaertner, M. Essler, R. A. Bundschuh; 
Department of nuclear medicine, University Medical Center, Bonn, 
GERMANY.

Pre-clinical in vitro and in vivo animal biodistribution and do-
simetric analysis of [177Lu]Lu-DOTAZOL has proposed it to be an 
upcoming new theranostic therapeutic radionuclide for skeletal 
metastatic disease. In this study biodistribution and normal or-
gan absorbed doses resulting from therapeutic doses of [177Lu]
Lu-DOTAZOL in patients of skeletal metastatic disease was evalu-
ated. Method: Four metastatic skeletal disease patients (mean 
age ± SD: 69.25 ± 9.21) secondary to mCRPC and bronchial 
carcinoma and non-responsive to conventional therapies were 
treated with mean dose of 5968 MBq of [177Lu]Lu-DOTAZOL. Pa-
tients underwent blood sampling and planar whole body im-
aging using pre-calibrated Symbia SPECT/CT gamma camera 
at 20min, 3, 8, 24 and 167 h post injection (p.i) with a known 
standard source placed between the legs. For dosimetric analy-
sis ROI were drawn manually on source organs (Kidneys, urinary 
bladder, whole body) as well as for soft tissue background, back-
ground outside the body and standard source on first image 
and copied to later images. MIRD pamphlet no 16 and EANM 
dosimetry guidelines were used for source organ activity and 
whole body activity calculations. Bone marrow self-dose was 
determined by indirect blood based method. Urinary bladder 
wall residence time was calculated using cloutier’s dynamic uri-
nary bladder model with 4 h voiding interval. OLINDA/EXM soft-
ware was used to determine residence times in source organs 
by applying biexponential curve fitting and organ absorbed 
dose calculations. Results: Qualitative analysis revealed early 
and high uptake in kidneys with fast clearance showing mini-
mal activity by 24 h. Activity in skeleton increased gradually over 
time starting as early as 2-3 h p.i. Rest of the organs did not show 
relevant uptake. Mean residence times (MBq-h/MBq) were also 
found to be highest in bones followed by kidneys. Residence 
times for skeleton varied with tumor load in patients. Mean 
organ absorbed doses were highest in osteogenic cells (2.92 
mSv/MBq) followed by kidneys (0.495 mSv/MBq), red marrow 
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(0.413 mSv/MBq) and urinary bladder (0.206 mSv/MBq). Com-
parison of biodistribution and normal organ absorbed doses for 
humans computed from animal biodistribution and dosimetry 
with current study has shown similar pattern of organ absorbed 
doses with lower doses. Conclusion: High uptake in skeleton 
of [177Lu]Lu-DOTAZOL with maximum absorbed dose in skeleton 
and lower kidney doses as compared to [177Lu]Lu-PSMA pro-
poses it to be a better therapeutic agent for metastatic skeletal 
disease. However further clinical response studies with tumor 
lesion dosimetry need to be evaluated.

EP-0675
Early Therapy Assessment of 223Ra-Dichloride by 
18F-Fluorocholine PET/CT in Castration-Resistant 
Metastatic Prostate Cancer: a Single Institution Experience
E. Evangelista1, C. Saldana2, B. Emsen1, L. Lerman1, J. Chalaye1, M. 
Abulizi1, J. Israel1, D. Vordos3, M. Marie1, S. Bonnot-Lours1, P. Blanc-
Durand1, S. Sabhai1, C. Tournigand2, E. Itti1; 1Department of Nuclear 
Medicine, Henri Mondor Hospital, Creteil, FRANCE, 2Department of 
Oncology, Henri Mondor Hospital, Creteil, FRANCE, 3Department of 
Urology, Henri Mondor Hospital, Creteil, FRANCE.

Purpose: To evaluate the utility of early assessment of 223Ra-di-
chloride therapy by 18F-fluorocholine (FCH) PET/CT in patients 
with symptomatic bone metastases of castration-resistant 
prostate cancer (mCRPC) to early adjust therapy and predict 
end-treatment response. Methods: We administered 223Ra-di-
chloride (6 monthly planned injections of 55 kBq/Kg) in 20 
symptomatic patients with mCRPC and bone metastases (mean 
age 69 y, range 54-76 y) from June 2015 to April 2018. Patients 
were excluded if they had a malignant lymph nodes >3cm in 
the short-axis diameter. All patients underwent baseline bone 
scintigraphy before and after therapy and FCH PET/CT at base-
line and within 2 wks after the 3rd and 6th 223Ra injections. Re-
sults: Two patients are still under treatment and 10 patients 
did not complete the 6 planned cures, because of hematologic 
toxicity (n=4), disease progression (n=4), or death (n=2). Of 8 
patients who received the 6 cures, mid-therapy FCH PET/CT 
showed a disease control on bone metastases (partial response 
or stable disease) in 5 and bone progression in 3. A nodal in-
volvement was present in 3 of 5 patients who improved and in 
2 of 3 who progressed. One patient who responded on bones 
had nodal progression. Regarding end-treatment FCH PET/CT, 3 
of 5 patients with early improvement demonstrated further im-
provement in bone disease (1 also improved in lymph nodes), 
while the remaining 2 progressed in both target sites. Neverthe-
less, metabolic tumour activity decreased by a half between 1st 
and 3rd FCH PET/CT assessments. Two of 3 patients with early 
progression demonstrated further progression and the 3rd one 
showed bone and nodal stability. One of 2 refractory patients 
(with initial nodal involvement) progressed with hepatic metas-
tases. Ultimately, 4 patients presented disease control including 
3 of 5 early responders and 1 of 3 early refractory patients. Con-
clusion: These preliminary results suggest that early FCH PET/
CT imaging has a very interesting predictive value for therapy 
assessment of 223Ra-dichloride, especially in patients without 
nodal involvement. Further investigations in larger series are 

warranted to determine the predictive value of serial early FCH 
PET/CT assessment among those cases.

EP-0676
Radium-223: overall survival, disease free survival and 
response variables during therapy
L. Nieto Morcillo1, L. de la Cueva Barrao1, M. Calderón Calvente1, 
I. Guerrero Fernández de Alba1, D. Nogueira Souto2, A. Borque 
Fernando1, M. Falgás Lacueva1, A. Andrés Gracia2, D. Abós Olivares1; 
1Hospital Universitario Miguel Servet, Zaragoza, SPAIN, 2Hospital 
Clínico Universitario Lozano Blesa, Zaragoza, SPAIN.

Aim: To analyse overall survival (OS) and disease-free survival 
(DFS) of patients with metastasic Castration Resistant Pros-
tate Cancer (mCPRC) treated with Radium-223, its relation to 
first-line treatment, and to assess the association of clinical re-
sponse parameters and DFS during alphatherapy. Materials 
and Methods: 25 patients with mCPRC treated with 3 or more 
Radium-223 doses were included; 22 of 25 had finished their al-
phatherapy at the time of this analysis. 9/22 patients received at 
least Docetaxel prior Radium-223; 13/22 received Radium-223 
prior Docetaxel and 7 of those received Radium-223 as first-line 
treatment. OS and DFS were analysed from the beginning of Ra-
dium-223. The overall tendency of lactate dehydrogenase (LDH), 
alkaline phosphatase (ALP) and Prostate Specific Antigen (PSA) 
during alphatherapy (upward or stable/downward tendency) 
was established and their association with DFS during Radi-
um-223 treatment was assessed. Results: Median OS was 14 
months. Median OS for patients treated at least with Docetaxel 
prior Radium-223 was 8 months and none of the patients treat-
ed with Radium-223 prior Docetaxel were dead at the time of 
analysis, with statistically significant difference (p=0.05). Median 
DFS was 7 months, 5 for patients treated at least with Docetaxel 
prior Radium-223 and 7 for those treated with Radium-223 
before Docetaxel, with no statistical significance (p=0.092). 
17/25 patients showed upward PSA tendency and 8/25 stable/
downward tendency. ALP tendency was upward for 5/24 and 
stable/downward for 19/24. For LDH, 10/24 patients showed 
upward tendency and 14/24 stable/downward tendency. No 
association between PSA or ALP and DFS during treatment was 
found, but the LDH tendency showed association to progres-
sion during alphatherapy, with statistically significant difference 
(p=0.011). Out of the 8 patients who showed upward LDH and 
disease progression during alphatherapy, 7 (87.5%), had non-os-
seous disease. Conclusion: Theraphy with Radium-223 before 
Docetaxel treatment improves OS and DFS of mCPRC patients. 
LDH is a useful tool to monitor the progression of non-osseous 
disease during therapy with Radium-223.

EP-0677
Clinical experience with radium-223 in the treatment of 
patients with advanced castrate-resistant prostate cancer 
and bone metastases
P. Exadaktylou, A. Paschali, E. Panagiotidis, N. Papadopoulos, 
T. Kalathas, E. Giannoula, M. Kotzasarlidou, V. Chatzipavlidou; 
Department of Nuclear Medicine, Theageneio Cancer Center, 
Thessaloniki, GREECE.
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Aim: To present our clinical experience and to identify base-
line features that may predict outcome in 223-Radium therapy 
(223Ra). Materials and Methods: We retrospectively reviewed 
30 patients (age range 53-86 years) with metastatic castration-re-
sistant prostate cancer with >2 bone metastases and no visceral 
metastases who were administered in total 112 cycles of 223Ra 
in our department from August 2016 till March 2018. The fol-
lowing parameters were evaluated prior, during and after 223Ra 
treatment: blood values, prostate-specific antigen (PSA), alka-
line phosphatase (ALP), Eastern Cooperative Oncology Group 
(ECOG) performance status and pain score (WHO criteria). Skel-
etal burden on bone scan and use of prior therapies were also 
evaluated. Patients were followed up for median 6 months (1-13 
months range). Results: The planned course of six cycles was 
completed in eleven patients (37 %), was interrupted in thirteen 
patients (43%), while six patients (20%) were still undergoing 
223Ra treatment at the time of analysis. In the group that com-
pleted six cycles of 223Ra therapy, PSA and ALP values increased 
in nine pts (81%) (mean PSAdt=2.6mo, mean ALP increase= 
47%), did not demonstrate significant alteration in one patient 
and decreased in one patient with concomitant reduction in 
pain score. Patients tolerated well 223Ra therapy with mild ad-
verse events. Four patients continued with other therapies after 
completion of 6 cycles 223Ra due to clear disease progression. 
Another patient died 3 months after completion of 223Ra treat-
ment due to disease progression and concomitant bone marrow 
failure.In thirteen patients 223Ra treatment discontinued after 
median=2 cycles (range=1-4) due to disease progression and 
one or more of the following: hematologic toxicity (n=8, grade 
2 anemia, grade 3 thrombocytopenia), declining ECOG status by 
two points (n=6) and severe side effects (n=2, nausea, anorex-
ia, fatigue). Four patients were switched to another therapy and 
five out of thirteen patients died at a mean time of 8 months 
after cessation of 223Ra treatment due to disease progression. 
None of the patients presented acute skeletal events. Patients 
with borderline hematologic values, significant skeletal disease 
burden (>50foci), short PSAdt during initial evaluation and those 
who had received external beam radiation therapy, were more 
susceptible in hematologic toxicity /other adverse events and 
completed lesser cycles of 223Ra. Conclusion: Our initial expe-
rience on the use of 223Ra treatment denotes that patients with 
less aggressive and lower burden of disease having sufficient 
marrow reserves are more likely to complete 223Ra therapy and 
achieve better therapeutic outcomes.

EP-0678
Prognostic aim of interim and final bone scintigraphy 
and 18F-Fluorocholine PET/CT response in patients with 
prostate cancer treated with 223Ra
A. M. García Vicente1, E. Casillas Sagrado1, B. González García1, 
M. Amo Salas2, W. R. Martínez Bravo1, E. Noriega Álvarez1, N. 
D. Disotuar Ruiz1, Á. Soriano Castrejón1; 1Hospital General 
Universitario de Ciudad Real, Ciudad Real, SPAIN, 2Universidad de 
Casilla-La Mancha, Ciudad Real, SPAIN.

Purpose: To determine the prognostic value of 99mTc-HDP bone 
scintigraphy (BS) and 18F-Fluorocholine PET/CT findings in the 

interim and end-of-treatment response evaluation in patients 
with castration-resistant prostate cancer and bone metastases 
(CRPC-BM) treated with 223Ra. Subjects & Methods: Prospective 
and multicenter ChoPET-Rad study. 45 patients with CRPC-BM 
and indication for 223Ra treatment, who received at least 3 doses, 
were consecutively included. Basal, after 3 (interim) and 6 doses 
(final) BS and PET/CT were performed. Clinical variables [Glea-
son score, basal PSA, previous treatments, treatment failure, 
degree of response (progression or not) of bone metastases in 
both imaging techniques], progression free survival (PFS) and 
overall survival (OS) were obtained, after a minimal follow-up of 
6 months. The relation between clinical and imaging variables 
with PFS and OS was analyzed by ROC; Kaplan-Meier and Long 
Rank (Mantel-Cox) tests. Results: Of the patients included, 45% of 
them had Gleason score ≥8, 84% were post-docetaxel, 80% had 
multimetastatic disease in BS and 71% in PET/CT. Median±SD of 
PFS and OS of these patients were 3.0±0.2 and 23.0±1.5 months, 
respectively. 20/45 patients died during the follow-up. Only the 
final response in BS was related to OS (χ2=6.78; p=0.009), while 
multiple variables were related to PFS, like interim response in BS 
(χ2=4.45; p=0.035), interim response in PET (χ2=12.33; p<0.001) 
and final response in PET (χ2=6.56; p=0.010). Conditioned by the 
progression of disease, the therapeutic failure (not to complete 
the 6 doses of treatment) was associated with a higher risk of 
death (HR=4.8; p=0.004). Likewise, the patients categorized as 
progression in final BS had 11.5 times higher death risk than the 
rest (p=0.012) and the ones identified as progression in interim 
and final PET presented a 3.5 (p=0.04) and 4.4 (p=0.03) times 
higher risk of biochemical progression than the others, respec-
tively. Conclusion: Both BS and 18F-Fluorocholine PET/CT at the 
interim and final evaluation of patients treated with 223Ra were 
good predictors of PFS. The results of the final BS were related to 
the OS. An increase of the sample will demonstrate the possible 
added value of PET/CT in the prognosis.

EP-0679
Survival analysis of castration resistent prostate cancer 
(CRPC) patients with bone metastasis, without visceral 
metastatic disease, treated with Ra223
R. H. Reyes Marlés, M. Castellón Sanchez, L. Mohamed Salem, L. 
Frutos Esteban, J. Navarro Fernàndez, J. Contreras Gutiérrez, I. Sime 
Loayza, T. Rodríguez Locarno, G. Ruiz Merino, M. Claver Valderas; 
Hospital Clinico Universitario Virgen de la Arrixaca, El Palmar, 
SPAIN.

Aim: The aim of this study was to asses the efficacy of Ra223 
treatment in CRPC patients. A survival analysis were conduct-
ed, estimating overall survival (OS) and progression free surviv-
al (PFS). Materials and Methods: CRPC patients treated with 
Ra223 (28) were assesed in two groups: pre Docetaxel (preD) 
patients (18) and post Docetaxel (postD) patients (10). A survival 
analysis were performed in both groups using the Kaplan-Meier 
method, to determine the therapeutic effectiveness of Ra223, 
considering if they received or not a complete treatment. Re-
sults: Of the 28 patients, 12 patients received 6 doses, 3 pa-
tients received 5 doses, 4 patients received 4 doses, 2 patients 
received 3 doses, 5 patients received 2 doses and 2 patients re-
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ceived 1 dose. In the preD group, half the patients (9) received 
1-4 doses and half received 5-6 doses. In the postD group, 4 
patients received 1-4 doses and 6 patients received 5-6 doses. 
The treatmente was suspended in 55.6% of the preD patients 
and in 40% of the postD patients. The global progression free 
survival (PFS) was 6.1 months; 6.7 months in the preD group 
and 5 months in the postD group, with no statistically significant 
differences between groups. General overall survival (OS) was 
11.8 months; 10.1 months in the preD group and 14.4 months in 
the postD group, with no statistically significant differences be-
tween groups. OS was 16 months for patients who completed 
the treatment and 8.3 months for those patients whose treat-
ment was suspended. This difference was statistically significant 
(p=0.02, 95% IC from 12.1 to 19-9). Conclusion: -Ra223 is an 
effective theurapeutical option that improves overall survival 
for patients who complete the treatment. - No statistically sig-
nificant differences in OS and PFS were found in relation with a 
previous Docetaxel treatment.

EP-0680
Ra223 treatment of castration resistent prostate cancer 
(CRPC) patients with bone metastasis, without visceral 
metastatic disease
R. H. Reyes Marlés, M. Castellón Sanchez, L. Mohamed Salem, L. 
Frutos Esteban, J. Navarro Fernàndez, I. Sime Loayza, M. Tomás 
Redondo, T. Rodríguez Locarno, G. Ruiz Merino, M. Claver Valderas; 
Hospital Clinico Universitario Virgen de la Arrixaca, El Palmar, 
SPAIN.

Aim: We assess the efficiency and impact on the quality of 
life of Ra223 treatment in CRPC patients performing a clin-
ical follow-up. Materials and Methods: We assessed 28 
CRPC patients treated with Ra223 (18 preDocetaxel and 10 
postDocetaxel), considering clinical aspects (pain relieve, 
secondary effects, progression, ECOG scale), biomarkers (al-
kaline phosphatase, prostate-specific antigen, lactate dehy-
drogenase and blood count), and previous administration of 
Docetaxel. Mortality and progression free survival (PFS) has 
been analyzed. Results: Most patients reported pain relief af-
ter the first dose. The most usual side effects were fatigue and 
nausea. There wasn’t a significant trend on the evolution of 
the biomarkers. Of the 28 patientes, 55.6% of the preDocetaxel 
patient group and 40% of the postDocetaxel group could not 
complete the treatment. Patients who suspended treatment 
had the highest ECOG (66.7% of ECOG 2 and 75% of ECOG 3). 
General PFS was 6.1 months, 6.7 months for the preD group 
and 5 months for the postD group. We found progression in 
the 46.4% of patients: bone (7.2%), visceral (25%) and hema-
tological toxicity (14.2%), with no statistically significant differ-
ences between the pre/post Docetaxel groups. 71.4% of exitus 
were in the preDocetaxel group and 28.6 in the postDocetaxel 
group, with no statistically significant differences between 
them. Conclusions: -Ra223 is an effective theurapeutical op-
tion in CRPC patients, easing the pain in most cases since the 
first dose, and initially improving the quality of life. -46.4% of 
patients had progression, therefore, PFS is regarless of whether 
they received prior chemotherapy or not.

EP-0681
Two Years Of Clinical Experience Outcome Review On 
Radium223 Therapy In Bone Metastatic Castrate-resistent 
Prostate Cancer
H. Pena1, G. Cantinho1, A. Graça1, A. Fernandes1, I. Fernandes2, L. 
Costa2; 1Instituto de Medicina Nuclear. Faculdade de Medicina. 
Universidade de Lisboa., Lisboa, PORTUGAL, 2S. Oncologia. Centro 
Hospitalar Lisboa Norte, Lisboa, PORTUGAL.

Introduction: In Portugal, Radium 223 therapy (RaT) has been 
approved for bone mCRPC in pts without visceral metastasis, 
with previous therapy with docetaxel or not fitted for it. We 
evaluated biomarkers and bone scan evolution, as well as my-
elotoxicity in our 2 years clinical experience review. Subjects & 
Methods: twenty pts with bone mCRPC received RaT, seven-
teen (85%) after previous docetaxel. All had good ECOG per-
formance status. All bone scans revealed focal metastasis (no 
baseline superscan). Complete blood count, APH, LDH and PSA 
were determined the week before each 223Ra administration 
and at 1 (n=18), 6 (n=13) and 12 months (n=7) after last cycle 
(ALC). Bone scan was performed at 3, 6 and 12 months ALC. Re-
sults: 107 injections were administered. 12 pts completed the 
6 cycles. One is still ongoing and 7 were cancelled prematurely: 
one for visceral progression, 3 due to thrombocytopenia (tbp) 
and 3 for other clinical reasons. 3, 4 and 5 cycles were completed 
respectively by 3, 1 and 3 pts. One month ALC, average decrease 
() was more pronounced in neutrophils (45%, but in normal 
ranges), platelets (34%) and haemoglobin (20%). Four pts 
reached grades 2 and 3 tbp (2+2) and two pts reached grade 2 
anaemia. APH 44% and LDH 69%. Except for platelets and 
haemoglobin, the other  were transitory. PSA increased in all 
patients (75%). There was a statistically significant higher tbp 
in patients with previous docetaxel (27% vs 8% - p<0,005). 
No skeletal events were ever reported. At one month ALC, bone 
scans showed stable disease in 4 pts and progression in the oth-
ers (less uptake in the original lesions, but new lesions or mainly 
a disseminated/medullar pattern). All pts were alive 1 month 
after the last cycle. 22% (4/18) died before the 6th month eval-
uation and the 1 year ALC survival rate was 66% (12/18). Con-
clusions: 1. Controllable but irreversible medullar toxicity for 
haemoglobin and platelets that shortened the therapy in 16% 
of the pts. 2. Cumulative toxicity only for the platelets line on 
pts with previous docetaxel therapy. 3. Decrease (>40%) in bone 
biomarkers (APH and LDH) with increased (75%) PSA. 4. Change 
in bone scan pattern: from multiple focal disease into less os-
teoblastic lesions but in a more extensive and diffuse/medullar 
pattern (different from the usual superscan), suggesting disease 
progression.

EP-0682
The Relevance Of The Treatment The Prostate Primary 
Tumour In The Response To Radium-223 In Bone 
Metastatic Castration Resistant Prostate Cancer
R. P. Costa1, V. Serretta2, A. Princiotta1, A. Murabito1, V. Tripoli1, 
M. Licari1, G. C. Scalici1, N. Borsellino3, F. Verderame4, V. Gebbia5, 
C. Sanfilippo6; 1Azienda Ospedaliera Universitaria Policlinico 
Paolo Giaccone di Palermo, Palermo, ITALY, 2Institute of Urology , 
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University of Palermo, Palermo, ITALY, 3Hospital Buccheri La Ferla 
Fatebenefratelli, Palermo, ITALY, 4Hospital Villa Sofia-Cervello, 
Palermo, ITALY, 5Hospital La Maddalena, Palermo, ITALY, 6Statistics, 
GSTU Foundation, Palermo, ITALY.

Introduction: Radium-223 (223Ra) improves survival in patients 
with metastatic castration-resistant prostate cancer (mCRPC). 
The primary prostate tumor could progress during 223Ra treat-
ment period, particularly if hematological toxicity, patients 
compliance and general status and other factors might limit the 
early start of further therapy. The aim of our study was to eval-
uate the clinical impact of the presence or absence of primary 
tumor in terms of progression, death and treatment withdrawal 
in patients with mCRPC undergoing 223Ra therapy. Materials 
and Methods: The clinical records files of 44 consecutive pa-
tients were reviewed. In all patients luteinizing hormone-releas-
ing hormone analogues therapy was maintained. The 223Ra 
treatment schedule consisted in the administration of 55 kBq/
kg every 4 weeks for up to six injections. Patients were stratified 
according to the presence or absence of the primary prostate 
tumor.Radium-223 treatment was discontinued at patient’s re-
quest, on occurrence of CTCAE grade 3 or 4 neutropenia, anae-
mia or thrombocytopenia lasting longer than 14 days, for viscer-
al progression or for a dose delay of more than 4 weeks.Clinical 
outcomes in terms of progression, death and treatment with-
drawal due to toxicity were analyzed according to the presence/
absence of the primary tumor. Results: The clinical records files 
of 44 consecutive patients were reviewed. The Gleason grade of 
the prostate tumor was 7, 8 and 9-10 in 11 (25%), 13(29,5%) and 
13 (29,5%) patients respectively. Sixteen (36.4%) patients were 
previously submitted to radical prostatectomy and 5 (11.3%) to 
prostatic radiotherapy, while in 28 (63.6%) the primary prostate 
tumor did not receive any local treatment.All patients had bone 
metastases, the number of lesions was less than 6 in 9 (20,4%), 
between 6 and 20 in 10 (22.7%) and more than 20 in 24 (54.5%) 
patients. Twenty-six (59.1%) patients had previously received 
systemic chemotherapy.223Ra regimen was suspended in 
17 patients (41%): for toxicity in 9 (20,4%), for progression in 7 
(15,9%) and for other causes in 1 (2,3%). Out of these 17 patients, 
14 (77,7%) had their prostate, previously submitted to radiother-
apy in 2 patients. Out of 12 (27.3%) patients showing progres-
sion, 9 (75%) patients had their prostate, submitted to previous 
radiotherapy in 1 case only. Five patients died, 4 of them with 
their prostate. Discussion and Conclusion: In our preliminary 
experience, the presence of the primary prostate tumor plays a 
detrimental role in terms of treatment completion and clinical 
response in 223Ra treatment.

EP-0683
Single Center Clinical Experience With Radium-223 
Dichloride In Patients With Metastatic Castrate-resistant 
Prostate Cancer 
S. Tiskevicius, A. Vidrinskaite, M. Stalnionis; National Cancer 
Institute, Vilnius, LITHUANIA.

Objectives: From October 2015 National Cancer Institute pa-
tients with metastatic prostate cancer started receiving treat-

ment with Radium-223 dichloride. The aim of this study was 
to evaluate clinical, biochemical and radiological response to 
treatment. Methods: In total between October 2015 until April 
2018, 32 patient received treatment with Radium-223 dichlo-
ride. Incidence of hematologic, gastrointestinal, and other ad-
verse events were identified for each patient. Changes in bone 
pain, serum alkaline phosphatase, prostate-specific antigen 
(PSA) levels and radiological response to the treatment with 
the bone scan were obtained and evaluated. Results: 15 pa-
tients received all 6 scheduled doses of Radium-223 dichloride, 
2 patients completed 3 doses, 2 patients received 3 doses and 
13 patients are still continuing treatment. On average, a single 
patient received 5.3 doses of Radium-223 dichloride. 4 patients 
were scheduled for a second treatment with Radium-223 di-
chloride between 8 to 16 months after the first treatment (after 
10.8 months on average). After 6 doses of Radium-223 dichlo-
ride 3 patients (20.0%) became pain free, 8 patients (53.3%) re-
duced painkillers doses and 4 patients (26.6%) did not report 
any pain-relieving effect. After treatment 3 patients had radio-
logically stable disease, 4 patients - mixed response, 2 patients 
- progressive disease, 6 patients - positive effect (decreased os-
teoblastic activity, disappearance of the metastatic lesions). Fall-
ing in serum alkaline phosphatase and PSA was observed in 13 
and 4 patients respectively. 2 patients discontinued treatment 
after receiving at least two doses due to grade III hematological 
toxicity (required blood transfusions), 2 discontinued treatment 
due to acute cardiovascular events. 5 patients developed mild 
gastrointestinal symptoms, 6 developed grade I-II neutropenia. 
Conclusions: From our single center experience with Radi-
um-223 dichloride the treatment was relatively well tolerated 
amongst the patients. The main reason for cancelation of the 
therapy was grade III hematological toxicity and acute cardio-
vascular events. A decrease of serum alkaline phosphatase was 
more common than a decrease of PSA.
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EP-0684
Importance of dosimetric parameters in 
radioembolization of hepatocellular carcinoma
P. d’Abadie, L. Annet, F. Jamar, M. Hesse, S. Walrand, I. Borbath, P. 
Goffette, R. Lhommel; Saint Luc hospital, Brussels, BELGIUM.

90Y- Selective internal Radiation therapy (SIRT) is increasingly 
used for the treatment of hepatocellular carcinoma (HCC). A pre-
cise dosimetric evaluation is important in clinical practice to im-
prove predicting clinical outcome. The aim of this retrospective 
study is to determine a threshold dose for radiological response 
and hence to assess the prognostic importance of dosimetry in 
HCC. Methods: Forty-five patients with mostly multifocal lesions 
were treated by SIRT using resin or glass microspheres, between 
2011 and 2017 in our institution and underwent post-therapy 90 

Y-(TOF)PET. Average tumor dose (TD) and tumor dose volume 
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histogram (DVH) were calculated using a dose point kernel con-
volution algorithm. Radiological tumor response was assessed 
using modified RECIST criteria. Thresholds for dose response were 
estimated using ROC curves. Progression-free- survival (PFS) and 
overall survival (OS) were analyzed using Cox regression analysis. 
Results: Twenty-six patients were treated with glass micro-
spheres (41 lesions) and nineteen with resin microspheres (51 
lesions). Median follow-up was 9 months (range 1.8-26 mo). Me-
dian doses for tumor response were 194 Gy and 102 Gy for glass 
and resin microspheres respectively (p< 0.0001), corresponding 
to a dose ratio of 1.9. This ratio was used to calculate an equiv-
alent glass microsphere dose (resin microspheres dose x 1.9) 
for the overall survival (OS) analysis. The threshold for tumor re-
sponse was 116 Gy for glass microspheres (Se: 90%, Sp : 68% , 
AUC : 0.91 ± 0.06) and 71 Gy for resin microspheres (Se : 84%, Sp: 
70% , AUC : 0.82 ± 0.07). The equivalent glass microsphere TD 
cutoff of 116 Gy correlated with PFS (HR :4,12, p< 0.001) and OS 
(HR : 4.62, p< 0.001). At the voxel level (DHV), when 66% of the 
tumor received an absorbed dose of 43 Gy, the outcome (OS) 
was better predicted with an univariate HR for PFS and OS of 
3.82 (P= 0.001) and 2.50 (P= 0.026), respectively. Using multivar-
iate analysis, only the equivalent glass microspheres TD of 116 
Gy was strongly correlated with OS (HR: 6,26, P= 0.005). Con-
clusion: Dosimetric parameters correlated well with tumor re-
sponse, PFS and OS. In clinical practice, a systematic dosimetric 
evaluation using 90Y-PET should be used to predict the clinical 
outcome.

EP-0685
Impact of scatter fraction on SPECT relative quantification 
in patients with HCC treated with 188Re SSS Lipiodol
K. Delaunay1,2, E. Garin1,2, S. Laffont2, N. Lepareur1,2, V. Ardisson2; 
1Université Rennes 1, Rennes, FRANCE, 2Cancer Institute Eugène 
Marquis, Rennes, FRANCE.

Introduction: The main objective of this work was, based on 
preliminary data from the phase 1 Lip Re I trial (NCT 01126463), 
to compare the impact of scatter fraction on quantification 
based on SPECT studies in each target organ in patient treated 
with 188Re-SSS Lipiodol. Material and Methods: Description 
of biodistribution of 188Re-SSS Lipiodol based on tomoscin-
tigraphic (SPECT) studies performed at 1, 6, 24, 48 and 72 
hours post administration. Quantification in % of administered 
activity of 188Re SSS lipiodol of detected activity using a dou-
ble headed gamma camera (Symbia T2, Siemens Healthcare) 
equipped with medium-energy parallel-hole collimators. 
SPECT images were reconstructed using corrections for atten-
uation (low dose CT based attenuation), dead time (Freedman 
methods), and scatter (Double Energy Window based scatter 
correction). Two k factors of scatter fraction were used : k=0,5 
and k=1. Tumor on Non Tumor (T/NT) higher uptake ratio were 
also calculated on each abdominal SPECT studies (using a 3 
cm3 VOI positioned on the higher-uptake area of the tumor 
and on the surrounding healthy liver). Results: 6 patients were 
treated with 1581+/-414 MBq of 188Re-SSS Lipiodol. Uptakes 
were seen in liver (tumor and healthy liver) and in lungs only. 
With a scatter fraction of 0.5 : a mean of 90.66+/-1.70 % of the 

detected activity was in whole liver (with 66.06+/-0.55 % and 
24.60+/-2.08 % respectively in tumor and in healthy liver) and 
9.33+/-1.42 % of detected activity was in lungs (5.66 +/- 1.14 
% in right lung and 3.66+/- 0.57 % in left lung). The mean T/NT 
ratio was 31.25+/-4.08 and stable during time. With a scatter 
fraction of 1, a mean of 90.44+/-2.00 % of the detected activi-
ty was in whole liver (with 67.63+/-1.01 % and 22.81+/-1.50 % 
respectively in tumor and in healthy liver) and 9.55+/-2.01 % of 
detected activity was in lungs (7.48+/-6.04 % in right lung and 
4.92+/- 5.53 % in left lung). The mean T/NT ratio was 41.39+/-
5.11 and stable during time. Conclusion: the impact of scatter 
fraction on SPECT studies with 188Re-SSS Lipiodol was minimal 
on quantification and on tumoral targeting.

EP-0686
Value Of The Multidisciplinary Approach For Planning 
Treatment Of Liver Lesions With 90Y-Microspheres
C. Gamazo Laherrán1, J. Gómez Hidalgo1, B. Pérez López2, M. 
Alonso Rodríguez1, M. Ruiz Gómez1, A. Sainz-Esteban1, P. Turbay 
Eljach1, J. Velasco Gómez1, S. Lorenzo Pelayo1, R. Ruano Pérez1; 
1Hospital Clinico Universitario de Valladolid, Valladolid, SPAIN, 
2Hospital Clinico Universitario de Salamanca, Salamanca, SPAIN.

Aim: To present our results of planning Selective Internal Radi-
ation Therapy (SIRT) after combination of diagnostic arteriog-
raphy and 99mTc-MAA scintigraphy. Materials and Methods: 
We analyzed 22 diagnostic arteriographies performed in 14 
patients (mean age: 65.1 years) referred for assessment of treat-
ment with 90Y-microspheres (11 hepatocarcinomas and 3 cas-
es of hepatic metastases of colorectal carcinoma). We intend 
to perform 5 bilobar treatments and 9 unilobar treatments. 
During the performance of diagnostic arteriography catheter 
placement point is selected and occlusion of non- interesting 
arteries is needed to guarantee appropriated/ successful tumor 
treatment. Radioisotopic procedure is jointly performed with in-
terventional radiologist by an intraarterial injection of 259 MBq 
of 99mTc MAA. 30 minutes later, thoracic and abdominal planar 
images and abdominal SPECT/CT are obtained to calculate lung 
shunt, ensure hepatic uptake of 99mTc-MAA and localize possi-
ble extra-hepatic foci. Results: In the 22 arteriographies arterial 
embolization was performed in the gastroduodenal artery (5), 
the cystic artery (2), gastric branches (2), gastroduodenal and 
gastric branches (1), and also in 2 cases a balloon microcatheter 
was placed in the left liver artery to block its flow of blood. After 
the scintigraphic study, SIRT was dismissed in 3 cases, one due 
to hypovascular liver lesion and two due to elevated lung shunt 
(37.5%). Furthermore, a second arteriography was needed when 
target tissue was not reached by 99mTc MAA due to poorly place-
ment of catheter (1 case); and to embolize the aberrant arteries 
(2 cases) when extrahepatic uptake (gallbladder and stomach) 
was observed. Finally 15 treatments were safely and successfully 
completed in 12 patients (9 unilobar and 3 bilobar). Conclu-
sion: Planning diagnostic arteriography and scintigraphy with 
99mTc-MAA together is essential to ensure the success of liver 
lesions treatments with 90Y-microspheres, especially when arte-
rial embolizations are needed after confirmation of extrahepatic 
uptake in the scintigraphy.
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EP-0687
High-energy beta-emitter 188Rhenium resin application 
in the treatment of non-melanoma skin cancers patients: 
preliminary results of a dose-personalized non-sealed 
brachytherapy
G. M. Lima1, A. Farina1, P. Castellucci1, F. Savoia2, A. Patrizi2, S. Telo1, 
F. Mattana1, F. Zagni3, M. Marengo3, S. Fanti1; 1Nuclear Medicine 
Department, S.Orsola-Malpighi Hospital, University of Bologna, 
Bologna, ITALY, 2Dermatology Department, S.Orsola-Malpighi 
Hospital, University of Bologna, Bologna, ITALY, 3Medical Physics 
Department, S.Orsola-Malpighi Hospital, University of Bologna, 
Bologna, ITALY.

Purpose: Surgery is the treatment of choice for basal cell car-
cinoma (BCC) and squamous cell carcinoma (SCC), grouped in 
non-melanoma skin cancers (NMSCs). However some patients 
may show large or multiple lesions located in critical areas (face, 
scalp, hands, ears or genitals) where surgical excision may be 
technically difficult and disfiguring. The European Union re-
cently approved the use of a resin containing the high-ener-
gy beta-emitter 188Rhenium (OncoBeta, Rhenium-SCT®) in the 
treatment of NMSC. The aim of this pilot study was to assess 
the clinical usefulness and safety of a non-sealed 188Rhenium 
brachytherapy in NMSC patients. Subjects and Methods: Six-
teen consecutive patients (6F, 10M, age range 71-91 y.o.) with 
nine-teen histologically proven NMSC lesions (14 BCC, 5 SCC) 
and clinically not eligible for surgical excision, were enrolled. 
Out of 19 lesions, 11 were located on face and scalp, 6 on the 
limbs and 2 on the back. Lesion’s characteristics were: surface 
areas ranged from 2 to 13,2cm2 (mean 6.1cm2), thickness in-
vasion ranged from 0,2 to 2,0mm (mean 0,9mm). To deliver 
an empiric dose of 35Gy to the deepest point of neoplastic 
infiltration (previously assessed by skin biopsy), the adminis-
tered 188Rhenium activity ranged from 202 to 1028MBq (mean 
452MBq) and the treatment time ranged from 21 to 285 min-
utes (mean 67minutes). Patients were followed-up after 7, 21, 
60 and 180 days when a biopsy was performed. Results: Seven 
days after therapy, all the treated lesions showed a superficial 
burn (grade-1 radiodermatitis comparable), generally healing 
in 20-30days without any therapy required except the largest 
one (grade-2 radiodermatitis comparable) that needed longer 
time (40days) and topic application of hyaluronic acid to heal. 
No pain was reported by any patient. Seven out of nine-teen 
lesions were biopsied six months after treatment and all of 
them showed a complete histological response. Absence of 
neoplastic structures was confirmed also by video-dermosco-
py. No mid-term, local or systemic side-effects were registered. 
A dermatological examination showed excellent esthetic re-
sults due to the absence of any scar in all the treated lesions. 
Conclusion: Despite the limitation of the small population en-
rolled, we can conclude that the use of the dose-personalized 
non-sealed 188Re-brachytherapy in patients with NMSC is highly 
effective and it is an alternative when surgery is critical or not 
recommended. Moreover the procedure is easy and provides 
excellent aesthetic results. No major side-effects were reported. 
A larger number of patients and a longer follow-up are needed 
to confirm our findings.

EP-0688
Quality of Life in patients with Neuroendocrine Tumors 
Treated With [177Lu-DOTA 0,Tyr 3]octreotate
H. C. Martins1, A. Lages1, G. Costa1,2, A. Moreira1,3, J. Pedroso de 
Lima1,3,2; 1Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL, 2Faculdade de Medicina da Universidade de Coimbra, 
Coimbra, PORTUGAL, 3Instituto de Ciências Nucleares Aplicadas à 
Saúde, Coimbra, PORTUGAL.

Introduction: Peptide receptor radionuclide therapy (PRRT) is 
an effective treatment modality in patients with metastasized 
neuroendocrine tumors (NETs). We purpose to evaluate the 
quality of life (QoL) in patients with somatostatin receptor pos-
itive inoperable or metastatic NETs throughout therapy cycles. 
Methods: Where included 28 patients followed in our center. 
Were analyzed overall QoL and specific domains of QoL accord-
ing to the Organization for the Research and Treatment of Can-
cer Quality of Life Questionnaire C30 (EORTC QLQ-C30) scoring 
manual. Results: In this sample, 20/28 patients were men with 
mean age of 67 years (29-81 years). Regarding to origin, 53.7% 
(15/28 cases) were gastroenteropancreatic NETs. From the 28 
patients, 18 completed at least 2 copies of the EORTC QLQ-C30 
at different times (before and after the last therapy’s cycle). Pa-
tients had been treated with mean activity 614mCi of 177Lu-oc-
treotate (303-1177 mCi). Fourteen patients had progressive 
disease, twelve had stable disease and two had notable lesions 
regression during PRRT. Regardless of the treatment outcome, 
Global Health Status/QoL (GHS/QoL) improved significantly in 
the total group (p=0.03) with an improvement on score superior 
to 10 points before vs after therapy (Δ+10.1). Besides GHS, we 
observed also a favorable impact on cognitive functional scale 
(p=0.046) after therapy. Conclusions: A better health-related 
QoL in cancer patients with incurable disease is an important 
outcome of cancer therapy, especially when survival is pro-
longed. Therapy with 177Lu-octreotate significantly improved 
QoL regarding cognitive function and had favorable impact on 
global health status even on those with progressive disease.

EP-0689
Multimodality imaging analysis improves effectiveness 
and safety of 90-Yttrium radioembolization in liver tumors
A. Di Palo1, C. Ferrari1, A. Niccoli Asabella1, G. Sigrisi1, G. Ranieri2, C. 
D. Gadaleta2, G. Rubini1; 1Nuclear Medicine Unit, Interdisciplinary 
Department of Medicine, University of Bari, Bari, ITALY, 2Diagnostic 
and Interventional Radiology Unit with Integrated Section of 
Translational Medical Oncology- National Cancer Research Centre, 
IRCCS Istituto Tumori “Giovanni Paolo II”, Bari, ITALY.

Aim: Trans-Arterial-Radioembolization (TARE) using 90-Yttrium 
microspheres (90Y-spheres) is a well-established therapy op-
tion in primary or secondary liver malignancies. To date, there 
is not a consensus in reference imaging method for the eval-
uation of the extent of liver disease after TARE. Morphological, 
metabolic and perfusion tumor characteristics, provided by 
contrast-enhanced CT (CECT)/trans-arterial CECT (arterial-CT), 
PET/CT and 99mTc-MAA-SPECT/CT, can highlight different but 
equally important aspects of the same disease. We present our 
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multimodality imaging analysis approach in which the TARE 
planning derived from the different pre-treatment imaging mo-
dalities. Material and Methods: from May 2016 to March 2018, 
54 patients (mean age 69 years, range 38-84) were evaluated 
as potentially candidates for TARE: 34/54 (63%) hepatocellular 
carcinoma (HCC), 18/54 (34%) liver metastasis (LM), 2/54 (3%) 
cholangiocarcinoma. All patients were preliminary subjected to 
18F-FDG-PET/CT (in FDG-avid tumors) or 18F-FCH-PET/CT (in 
well-differentiated HCC) and an abdomen CECT for staging liver 
disease and to detect the target tumor, both with metabolic and 
morphological data. Moreover, during the angiographic work-
up, arterial-CT was acquired, outlining the perfusion territories 
of the hepatic artery branches. Finally, 99mTc-MAA-SPECT/
CT was performed as TARE simulation. Subsequently, nuclear 
physician together with radiologist provided an off-line fusion 
imaging registration of arterial-CT, 99mTc-MAA-SPECT/CT and 
PET/CT exams on a dedicated workstation in order to integrate 
volume with perfusion and metabolic target lesion data. When 
needed, the angiographic work-up and 99mTc-MAA-SPECT/
CT simulation were repeated. Mean and max counts in 99mTc-
MAA-SPECT/CT and volumes in arterial-CT, both for lesion and 
healthy perfused liver, were considered to calculate the injected 
activity. After TARE, 90Y-PET/CT was performed to confirm the 
preliminary simulation. Results: In 21/54 (38%) patients, PET/
CT information guided the treatment in the most metabolically 
active area of the target lesion. In 5/54 (9%) patients, arterial-CT 
identified more extensive liver involvement with widespread 
microscopic disease, not detected at staging imaging; they 
resulted not eligible for TARE. In 7/54 (13%) cases, there was 
discordance between 99mTc-MAA-SPECT/CT and arterial-CT re-
sults and the angiographic work-up was repeated. The remnant 
cases demonstrated a good match between different imaging 
methods. In all cases the 90Y-PET/CT post-TARE confirmed the 
preliminary radiopharmaceutical distribution. Conclusion: The 
multimodality imaging analysis based on the integration of dif-
ferent information develops a “disease liver map” which consider 
morphologic, metabolic and perfusion aspects. Our experience 
demonstrates that this approach allow to optimize treatment 
efficacy (directing more precisely to the target lesion with a 
better selectivity) and safety (avoiding irradiation to the healthy 
liver).

EP-0690
Ultrasound Monitoring Of The Synovial Thickness After 
166-Holmium-Phytate Radiosynoviorthesis Six years 
results Phase III prospectiv study
M. Szentesi1,2, Z. Farbaky1, P. Géher1; 1Semmelweis Univ, Budapest, 
HUNGARY, 2Department of Rheumatology and PHYSIOTHERAPY, 
Budapest, HUNGARY.

166-Holmium-phytate produced by us: radiation type beta en-
ergy maximum: 1,84 MeV; radiation type gamma energy maxi-
mum: 0,66 MeV; soft tissue penetration: maximum 8,4 mm; av-
erage: 3,3 mm; half-life: 26,9 hours; particle size: 0,6-2 μm Study 
Objectives: measur the synovial thickness after 166-Holmium 
radiosynoviorthesis by sonography. Methods: Phases III, pro-
spectiv study. 33 patients suffering from chronic synovitis, rheu-

matoid arthritis were examined. The protocol commenced with 
screening. The patients were selected according to inclusion 
and exclusion criteria. Patients: Gender (male/female): 10-23; 
Age: 56,79 (37-77) Stage of knee joint x-ray (I / II): 7/26; Dura-
tion of synovitis (years): 6,95(0,5-27), Duration of disease (years): 
8.55 (1-27); Number of punctures before the Ho-166 treatment: 
11,97; Number of steroid injections before the treatment: 12.36. 
Holmium phytate injectable suspension marked by 600 MBq 
166Holmium phytate injectable suspension, and 40 mg of 1 ml 
triamcinolone acetonide and 1 ml of lidocaine 1 %. There were 
72 months follow-up period after the administration of the iso-
tope. Inflammatory activity of the affected knee-joint was tested 
prior to treatment, and the 3th and 3, 6 12, 24, 36, 48 and 72 
months after treatment. We measured the synovial thickness 
the following locations: In the midline, lateral and medial, by the 
condylus of femur medial and lateral. Results: During the study 
period, inflammation decreased. In the first six years excellent 
and good results were recorded in 84%. Six years after radiosy-
noviorthesis 83.3% of patients did not need another punction. 
The thickness of the synovia decreased significantly. We find a 
significant correlation between the synovial thickness and the 
clinical improvenes. Conclusion: The 166-Holmium-phytate is 
an effective new radiopharmacon in the treatment of synovitis. 
We detect the clinical improvement by sonography. The effec-
tive dose is 555-650 MBq. References: Margit Szentesi: Radio-
synoviorthesis with Ho-166 phytate. First clinical results EANM 
Post-Congress Scintific Meeting. Radionuclide therapy in theory 
and practice. Győr, Hungary. 5. szeptember. 2002. Szentesi M.,1 

Környei J.,2 Antalffy M.,2 Törkő J.2 Tóth Gy.,2 Jánoki Gy.,3 Balogh L.,3: 
Study of intraarticular application of 166-Holmium IHPP in rab-
bits. World Journal of Nucl. Med. 1. Suppl. 2. S243. September, 
2002. Szentesi M.,1 Takács S.,1 Farbaki Zs.,1 Nagy E.,1 Környei J.,2 
Antalffy M.,2 Törkő J.,2 Tóth Gy.,2 Jánoki Gy.,3 Balogh L.3 Géher P.,1 
Comparitive study of applying increasing doses of 166Ho- phy-
tate injectable suspension in chronic synovitis. (Comparative, 
randomized, single-blind, placebo-controlled study with in-
creasing dosage) Eur. J. Nucl. Med. Suppl. 2. 498. 2003.

EP-0691
Is PET/MRI better than PET/CT for imaging and 
dosimetry after radioembolization with Yttrium-90 
(90Y) microspheres in the treatment of hepatocellular 
carcinoma?
K. Knesaurek, S. D. Pasik, E. Kim, S. Heiba, L. Kostakoglu; Icahn 
School of Medicine, New York, NY, UNITED STATES OF AMERICA.

Purpose: This study aims to compare dosimetry obtained from 
PET/MRI and PET/CT post-therapy imaging, done after radio-
embolization with 90Y microspheres, for patients with hepato-
cellular carcinoma (HCC). Methods: Retrospective analysis was 
performed on 32 subjects (25 male, 7 female, mean age 64.7 ± 
9.9 years). 25 patients were treated with TheraSphere ® (glass mi-
crospheres; BTG, London, UK) and 7 subjects were treated with 
SIR-Sphere ® (resin microspheres; Sirtex Medical, Sydney, Austra-
lia). After radioembolization with 90Y, patients were imaged on 
a TOF mCT PET/CT system followed by a PET/MRI study done 
on a 3 T Biograph mMR scanner (both systems from Siemens 
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Medical Systems, Erlangen, Germany). Reconstructed images 
were transferred to a common platform and used to calculate 
90Y dosimetry using MIM 6.6 software (MIM Software Inc.). A 
Passing- Bablok regression scatter diagram and the Bland and 
Altman method were used to analyze the difference between 
dosimetry values. Results: For PET/MRI and PET/CT modalities, 
the mean liver dose for all 32 subjects was 46.5 ± 22.7 Gy and 
51.6 ± 24.7 Gy, respectively, with a mean difference of 5.1 ± 5.0 
Gy . The repeatibility coefficient was 9.0 (18.5% of the mean). The 
Spearman rank correlation coefficient was very high (ρ = 0.97). 
The maximum dose to the liver varied remarkably, differing up 
to 40%. However, the mean liver doses from the two modalities 
were relatively close, with a difference of 18.5% or less. Conclu-
sions: ROI creation is likely the dominant driver of differences in 
90Y dosimetry between PET/CT and PET/MRI. PET/CT provides 
better quantification of PET images, due to better attenuation 
correction. However, liver contours are typically better delineat-
ed in MRI images, due to superior soft tissue contrast. Our results 
suggest that the dosimetry of 90Y microspheres obtained from 
PET/MRI and PET/CT in post-therapy studies, are comparable.

EP-0692
Practical and Technical Experience of using 32P-OncoSilTM 
in treating patients with unresectable locally 
advanced pancreatic adenocarcinoma, in combination 
with FOLFIRINOX or gemcitabine +nab-paclitaxel 
chemotherapies.
N. H. Patel1, K. S. Nijran1, N. Phillips1, C. Bowen1, J. J. Phillips1, 
H. Wasan1, C. Wadsworth1, T. Maher2, H. A. Peck1, K. Pudge1, E. 
Pickford1, K. Desai1, Z. Win1; 1Imperial College Healthcare NHS 
Trust, London, UNITED KINGDOM, 2OncoSil Medical Ltd, Sydney, 
AUSTRALIA.

Purpose: To share our experience of treating patients with un-
resectable locally advanced pancreatic adenocarcinoma using 
32P-OncoSilTM, an open-label, single arm pilot study, performed 
by OncoSil Medical Ltd. Imperial College Healthcare NHS Trust 
is the highest recruiter in the UK/Europe. 26 patients have been 
treated in Australia, 5 in the UK and 2 in Belgium, a total of 33 
participants worldwide. Method: The study evaluates the safety 
and efficacy of 32P-OncoSilTM given in combination with system-
ic chemotherapy, when implanted directly into pancreatic tu-
mours under endoscopic ultrasound guidance (EUS-FNA) using 
a 22G needle. The activity of 32P-OncoSilTM was calculated by tak-
ing 8% of the CT tumour volume and multiplying by the specific 
activity concentration of 32P OncoSil TM (6.6MBq/ml); giving an in-
tended average tumour dose of 100Gy (+20%). Blood and urine 
sampling for radioactivity concentration and safety was con-
ducted. Bremsstrahlung imaging was performed within 4 hours 
of implantation and on day 7 post implantation. 18F-FDG PET/
CT imaging was performed at screening and week 12 to assess 
metabolic tumour response according to PERCIST criteria. Re-
sults and Discussion: Four patients have been treated to date 
(62-84 years, 2 male, 2 female). Tumour access was easy and the 
intended activity for implantation (4.8-16.4MBq) was successful-
ly delivered for all patients. Two patients had 32P-OncoSilTM im-
planted into the pancreas head, one in the uncinate, and one in 

pancreas head/uncinate. The single deposit method was used 
for central tumour delivery in two patients with SEMS in situ. 
In one patient, the tracking deposit method was used because 
of a cyst in the line of implantation site which was aspirated in 
single pass prior to implantation. 32P-OncoSilTM distribution in 
the tumour was estimated to be 26-50% in all patients. In most 
cases the shielded syringe was easy to attach to the endoscope; 
there was variable resistance to syringe plunger force during im-
plantation. In one case, resistance encountered required higher 
plunger pressure and repositioning of the needle. It was easy to 
dissemble the implantation device and decontaminate the en-
doscope in all cases. Conclusion: 32P-OncoSilTM was successfully 
delivered for four patients at our centre. Bremsstrahlung imag-
ing confirmed successful delivery of 32P-OncoSilTM in all cases. In 
two cases where follow-up 18F-FDG PET/CT imaging has been 
completed; both demonstrated focal photopenia at the site of 
32P-OncoSilTM delivery, with one showing reduction in bulk of 
the pancreatic mass.

EP-0693
Retrospective visualization of the cystic artery on hepatic 
angiographic images: Is there any risk for radiation-
induced cholecystitis after radioembolization with Y-90 
microspheres?
N. Alan Selcuk1, M. Topcuoglu2, T. Toklu1, E. Demirci1, A. Sarsilmaz3, 
L. Kabasakal4; 1Yeditepe University Hospital, Department of 
Nuclear Medicine, Istanbul, TURKEY, 2Yeditepe University Hospital, 
Department of Radiology, Istanbul, TURKEY, 3Yeditepe University 
Hospital, Department of Radiology, Istanbul, TURKEY, 4Istanbul 
University, Cerrahpasa Medical School, Department of Nuclear 
Medicine, Istanbul, TURKEY.

Aim: We evaluated whether the retrospective visualization of 
the cystic artery (CA) on hepatic angiographic images obtained 
for radioembolization (RE) with Y-90 microspheres was related 
to any risk for radiation-induced cholecystitis (RIC). Materials 
and Methods: The cystic artery was retrospectively visualized 
on hepatic angiographic images in 29 patients who underwent 
RE with Y-90 glass microspheres. Ten patients had primary, 19 
patients had metastatic liver tumors. A total of 34 RE proce-
dures were performed through a transarterial catheter from the 
right hepatic artery. After injection of 185 MBq of Tc-99m MAA, 
SPECT/CT images were obtained using iterative reconstruction 
algorithms. The gallbladder uptakes were assessed visually and 
quantitatively in patients with positive SPECT/CT fusion images 
and gallbladder doses were calculated using the unit density 
sphere model of MIRD. Tumor doses, radiation-injected healthy 
liver doses (RIHLD), and healthy whole liver doses (HWLD) were 
also calculated using the multicompartmental partition model. 
Results: Of 29 patients, 11 patients had increased Tc-99m MAA 
gallbladder uptake on SPECT/CT images. In these groups, mean 
gallbladder dose was 96.4±53.4 Gy. Two patients complained of 
abdominal pain and distention within 15 days after RE. None of 
the patients developed acute cholecystitis. During a mean fol-
low-up of 14 months, hematological blood tests remained nor-
mal. The mean tumor dose, RIHLD and HWLD were 204.9±66.8 
Gy, 70.5±15.7 Gy and 31.1±12.7 Gy, respectively. Conclusion: 
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Radiation-induced cholecystitis is a rare but serious complica-
tion. During the RE procedure, the necessity of coil embolization 
upon the observation of the CA is still controversial. While coil 
embolization is routinely used by about 40% of the European 
centers, several studies have shown that even coil embolization 
of the CA itself may lead to ischemic attacks. Surprisingly, in the 
current study, RIC was not observed after RE, probably due to 
the dose range given. Information is lacking about gallbladder 
limit doses for radionucleotide treatment. For external radiation 
therapy, gallbladder doses up to 90 Gy can be tolerated. Our 
findings show that up to 100 Gy of gallbladder doses may be 
safe and tolerable, obviating coil embolization and prophylactic 
cholecystectomy.

EP-0694
Non - Carrier Added (n.c.a.) 117Lu-DOTATATE Adjuvant 
Therapy In Initially Surgically Excised Liver Metastasized 
Non - Functioning Neuroendo- Crine Tumours Improves 
Progression Free Survival And Response Rate
G. S. Limouris1, A. Zafeirakis2, M. Paphiti3, I. Karfis1, V. R. McCready4, 
V. Krylov5, M. B. Dolgushin6, G. Fragulidis7; 1Medical School, National 
and Kapodistrian University of Athens, Athens, GREECE, 2Nuclear 
Medicine Department, Army Share Fund Hospital (NIMTS), Athens, 
GREECE, 3National Health Organization, Athens, GREECE, 4Cancer 
Research Institute, Sutton Surrey & Royal Sussex County Hospital, 
Brighton, UNITED KINGDOM, 5Nuclear Medicine Department “A 
Tsyb” Medical Radiological Research Center, Obninsk, RUSSIAN 
FEDERATION, 6“Blokhin’s ” Russian Oncological Research Center, 
Moscow, RUSSIAN FEDERATION, 7II Surgery Clinic, Medical School, 
National and Kapodistrian University, Athens, GREECE.

Introduction: To evaluate the progression-free survival and re-
sponse rate in a cohort of patients with non-functioning neuro-
endocrine tumors (NF-NETs), treated with n.c.a. 177Lu-DOTA-TATE 
as first line therapy, whilst 13 of them were previously subjected 
to surgical lesion excision as per our institution protocol. Sub-
jects and Methods: Twenty one patients (12 females, 9 males, 
mean age 59 and 63 years, respectively) suffering from ad-
vanced, progressive NF-NETs from lung and pancreas primaries 
were infused i.v. with n.c.a. 117Lu-DOTA-TATE, at a dosage of 7.4 
GBq (6 cycles with treatment intervals of 7-8 weeks), supported 
with LAR-octreotide, administered i.m. at a dose of 30 mg. Thir-
teen of them were previously subjected to debulking liver lesion 
surgery. This surgically treated cohort underwent either pancre-
ato-duodenectomy, or distal pancreatectomy and splenecto-
my. Intraoperative Liver Ultrasonography was performed to en-
hance missed lesion detection. Liver metastases were present in 
all patients. Prophylactic cholecystectomy was also performed 
to obviate adverse events due to the use of somatostatin ana-
logues. Results: The mean progression-free survival for the thir-
teen, initially surgically treated cohort was 38.3 months (range: 
24 to 85 months) vs. 25.8 months (range: 14 to 37 months) for 
the eight non-surgically managed patients (p=0.031). Regard-
ing overall survival, respective values were 53.5 months (range: 
27 to 85 months) vs. 35.4 months (range: 16 to 76 months), re-
spectively (p=0.026). Regarding the response rates, complete, 
partial response and stable disease were found in 1, 5 and 7 

of the surgically treated patients, respectively. Corresponding 
numbers for the non-surgically treated patients were 0, 1 and 7; 
the difference could not reach however statistical significance. 
Regarding overall survival, at the end of the follow-up period 6 
patients (46%) of the surgically treated group and 7 (88%) of the 
non-surgically treated one, had died. That difference albeit not 
statistically significant, showed a trend for better survival after 
surgery (p=0.15, Yate’s corrected chi-square test). Conclusion: 
NF-GEP-NET patients, initially subjected to surgical liver lesion 
excision and consecutively treated with n.c.a. 117Lu-DOTA-TATE, 
as adjuvant therapeutic scheme tend to have longer progres-
sion-free and overall survival, as well as higher response rate 
compared with inoperable cases, treated only with n.c.a. 117Lu-
DOTA-TATE. Larger patient cohorts are necessary to elucidate 
the abovementioned observations.

EP-0695
The effect of selective internal radiation therapy with 
yttrium-90 resin microspheres on lung carbon monoxide 
diffusion capacity.
T. Ones1, E. Eryuksel2, C. O. Engur1, F. Baltacioglu3, B. Ceyhan2, T. Y. 
Erdil1; 1Marmara University Pendik Research and Training Hospital, 
Department of Nuclear Medicine, İstanbul, TURKEY, 2Marmara 
University Pendik Research and Training Hospital, Department 
of Pulmonary and Critical Care, İstanbul, TURKEY, 3Marmara 
University Pendik Research and Training Hospital, Department of 
Radiology, İstanbul, TURKEY.

Purpose: Selective internal radiation therapy (SIRT) with em-
bolization of branches of the hepatic artery is a valuable ther-
apeutic tool for patients with hepatic malignancies; however, 
it is also associated with lung injury risk due to shunting. Dif-
fusion capacity of the lungs for carbon monoxide (DLCO) is a 
clinically significant lung function test, and worsening in DLCO 
is suggested to reflect a limited gas exchange reserve caused 
by the potential toxicity of chemoradiotherapy or it may be a 
marker of related lung injury. This study aimed to examine the 
changes in DLCO during SIRT with resin microspheres in newly 
treated and retreated patients. Methods: Forty consecutive pa-
tients who received SIRT for a variety of malignant conditions 
were included. All subjects were treated with Yttrium-90 la-
belled resin microspheres. DLCO tests were performed after the 
procedures. In addition, patients were specifically followed for 
radiation pneumonitis. Results: The mean DLCO did not signifi-
cantly change after the first (82.8 ± 19.4 vs. 83.1 ± 20.9, p = 0.921) 
and the second treatments (87.4 ± 19.7 vs. 88.6 ± 23.2, p = 0.256). 
Proportion of patients with impaired DLCO at baseline was not 
altered significantly after the first (37.5 vs. 45.0%, p = 0.581) and 
the second treatments (27.3 vs. 27.3%, p = 1.000). Also, percent 
change in DLCO values did not correlate with radiation dose, 
lung shunt fraction, or lung exposure dose (p > 0.05 for all com-
parisons). None of the patients developed radiation pneumoni-
tis. Conclusion: Our results suggest that no significant change 
in DLCO in association with SIRT occurs, both after the first or 
the second treatment sessions. Further larger studies possibly 
with different protocols are warranted to better delineate DLCO 
changes after SIRT in a larger spectrum of patients.
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EP-0696
First experiences and methodological aspects in the use of 
188Re for treatment of non-melanoma skin cancers
F. Zagni1, G. M. Lima2, S. Vichi3, S. Liverani3, A. Farina2, P. 
Castellucci2, F. Savoia4, M. Olmeda5, T. Wendler5, D. Mostacci3, S. 
Fanti2, M. Marengo1; 1Medical Physics Department, University 
Hospital “S.Orsola – Malpighi”, Bologna, ITALY, 2Nuclear Medicine 
Department, University Hospital “S.Orsola – Malpighi”, Bologna, 
ITALY, 3Montecuccolino Nuclear Engineering Laboratory, 
Department of Industrial Engineering, University of Bologna, 
Bologna, ITALY, 4Dermathology Department, University Hospital 
“S.Orsola – Malpighi”, Bologna, ITALY, 5OncoBeta GmbH, Garching 
bei München, München, GERMANY.

Introduction/Aim: 188Re, a beta emitter with an half life of 17.0 
hours, has been already proposed for use in Nuclear Medicine. The 
maximum energy of the beta emittes is of 2.1 MeV, while its limit-
ed gamma ray emission is essentially at 155 keV (yield 15 %). The 
specific gamma ray constant is 8.2E-06 mGy/h per MBq at 100 cm, 
that is less than one half that of 99mTc. Recently, following on an 
initial work developed by Cipriani et al, a new medical device has 
been certified in Europe for the therapy of basal and squamous cell 
carcinomas of the skin. This work presents some methodological 
aspects relative to our experience in the use of this device. Mate-
rials and Methods: This study was conducted on a Rhenium-188 
compound produced by OncoBeta® GmbH for Rhenium-SCT® 
therapy. In the compound, 188Re is bound to a fluid matrix that 
can be applied over the tumor with a dedicated applicator. Even if 
the device for delivering the therapy includes an acivity meter, to 
provide a back up, calibration of our activity meters for 188Re was 
checked by comparison with an independently calibrated gamma 
ray spectrometry system equipped with a HPGe detector (relative 
efficiency of 30% and resolution of 1.8 keV at 1332 keV). Calibra-
tion factors were found for a standard vial (5cc) and for two differ-
ent activity meters, a Capintec CRC15 and a MecMurphil MP-DC. 
The level of dose rate at operator position during application 
of the radionuclide was measured using a calibrated dosimeter. 
Treatment time was calculated using Varskin 6.0, based on the 
amount of activity applied and depth of the lesion. Cross-check-
ing against Monte Carlo simulations using FLUKA is ongoing. 
Results/Conclusions: Calibration factor (relative to 99mTc) for 
Capintec CRC15 and MecMurphil MP-DC was 2.46±0.10 and 
2.47±0.13 respectively. Lesions are treated with an activity in the 
range of 200-1000 MBq for 20-200 minutes, in order to reach the 
prescribed dose (35 Grays). Measurement of ambient dose rate 
at operator position during application gave results in the range 
10 - 40 μSv/h, depending on the distance. The absorbed dose 
to each operator is typically less than 20 μSv for application. Var-
skin-FLUKA cross-checking shows good agreement (<10% differ-
ence), moreover simulations confirm a very localized dose, being 
the dose less than 5% at 1 mm from the edge of the treatment 
region. This supports the concept of overall safety of this interest-
ing, new treatment.

EP-0698
Clinical efficacy of radiosynoviorthesis (RS) in cases of 
large upper limb joints systemic arthritis

I. Iakovou, D. Kotrotsios, K. Badiavas, V. Mpalaris, S. Tosounoglou, K. 
Michailo, A. Kalaitzoglou, G. Arsos; Academic Nuclear Medicine dpt. 
Aristotle University, GN Papageorgiou, Thessaloniki, GREECE.

Purpose: The retrospective assessment of the long-term ef-
ficacy of RS in patients with systemic arthritis (rheumatoid or 
psoriatic arthritis) of the shoulder and elbow joints. Methods: 
Thirty-one painful, not responding to systemic treatment, large 
upper limb joints (29 per shoulder), 30 patients (28 women, 64.7 
± 4 years) underwent RS with 186-Re. All joints presented a pos-
itive blood pool pattern in a pretherapeutic bone scan, sugges-
tive for local synovitis. The treatment efficacy was determined 
by assessing the variation of a composite index-CCI calculated 
in terms of functional disability, a ten-step pain assessment ana-
log scale, joint sensitivity / edema, patients and physician’s total 
assessment prior to and after treatment, with a mean follow-up 
of 12 months (CCI, from 1-> non-functional joint to 10 -> lack of 
any impairment, CCI≥6 being considered a success term treat-
ment). Results: Twenty-six (83%) 2-arm joints showed signifi-
cant (CCI≥6) improvement (17 with good and 9 with moderate 
response) at the end of the 12 month control vs 71% (15 good 
and 7 moderate <span title=”απάντηση) στο follow up των 6 
μηνών, p response) in the follow-up of 6 months, p <0.05. No 
statistically significant difference in treatment efficacy was ob-
served with respect to the underlying systemic disease. Con-
clusion: RS is an effective treatment option in the management 
of patients with active systemic arthritis of the large upper limb 
joints

EP-0699
Tumor response assessment in 90Y resin microspheres 
treatments: effect of tumor dose and tumor volume.
C. Pettinato1, E. Tabacchi2, C. Mosconi3, L. Zanoni2, A. Cappelli3, E. 
Lodi Rizzini2, S. Civollani1, F. Monari4, R. Golfieri3, S. Fanti2; 1Medical 
Physics, AOU di Bologna, Bologna, ITALY, 2Nuclear Medicine, AOU 
di Bologna, Bologna, ITALY, 3Radiology, AOU di Bologna, Bologna, 
ITALY, 4Radiotherapy, AOU di Bologna, Bologna, ITALY.

Purpose/Introduction: The aim of this study was to correlate 
local tumor response of treated lesions with tumor absorbed 
dose and tumor size. Subjects & Methods: A retrospective 
analysis was performed on 31 consecutive patients affected by 
unresectable HCC and treated with 90Y resin microspheres. All 
patients underwent a 99mTc-MAA SPECT before treatment to 
assess microspheres distribution and to calculate average tu-
mor, healthy liver and lung absorbed doses, using a three com-
partemental MIRD model, assuming uniform distribution inside 
each compartment. Tumor response to treatment was estab-
lished, from follow-up CT/MR imaging at 3 or 6 months, as CR 
(complete response), PR (partial response), SD (stable disease) or 
PD (progressive disease). Results: 4 patients (pts) were exclud-
ed from the analysis because they didn’t perform any follow-up 
imaging in our institution. The average tumor dose and volume 
of the 27 pts included in the analysis were respectively 248 cc 
[Range: 30.4 - 977.3 cc] and 244.1 Gy [53.8 - 1055.7]. 12/27 pts 
had CR (44.4%), 7/27 pts PR (26%), 2/27 pts SD (7%) and 7/27 
pts PD (26%). 13/27 pts received less than 200 Gy to the target 
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lesions: 4/13 pts had CR (31%), 5/13 pts PR (38%), 1/13 pt SD 
(8%) and 3 pts PD (23%). 14/27 pts received more than 200 Gy 
to the target lesions: 8/14 pts had CR (57%), 2/14 pts had PR 
(14%) and 4/14 pts had PD (29%). From a tumor volume point 
of view: a) 7/27 pts with lesions smaller than 100 cc received 
an average dose of 410,3 Gy: 4/7 pts had CR (57%) and 3/7 pts 
PR (43%); b) 3/27 pts had very big lesions, greater than 500 cc, 
which received an average tumor dose of 107,6 Gy: 2/3 pts had 
PD (67%) and 1 pt PR; intermediate lesions received an average 
dose of about 199,7 Gy with 4/17 CR (23%), 8/17 PR (47%), 2/17 
SD (12%) and 3/17 PD (18%). Discussion/Conclusion: As very 
well-known tumor dose and tumor volume play an important 
role in tumor response. Small lesions received high dose values 
and showed very good local response, while, on the other hand, 
big lesions, probably because of their heterogeneity, deserved 
higher doses than the ones delivered. Intermediate volume le-
sions showed not unique results and the high number of par-
tial response (8/17) indicate the fact that higher doses could be 
preferable and allow more CR.

EP-0700
Feasibility, safety and advantages of high dose-
personalized brachytherapy using a non-sealed 
188Rhenium paste in patients with non-melanoma skin 
cancers
A. Farina1, G. M. Lima1, P. Castellucci1, F. Savoia2, A. Patrizi2, E. 
Lodi Rizzini1, F. Zagni3, M. Marengo3, S. Vichi3, S. Fanti1; 1Nuclear 
Medicine Department, Sant’Orsola-Malpighi Hospital, University of 
Bologna, Bologna, ITALY, 2Dermatology Department, Sant’Orsola-
Malpighi Hospital, University of Bologna, Bologna, ITALY, 3Medical 
Physics Department, Sant’Orsola-Malpighi Hospital, University of 
Bologna, Bologna, ITALY. 

Aim: Aim was to evaluate the feasibility, safety and potential ad-
vantages of high dose-personalized brachytherapy using a non-
sealed 188Re-paste in patients with NMSC. Materials and Meth-
ods: The European Union recently approved the use of a resin 
containing the high-energy beta-emitter-188Rhenium-paste in 
the treatment of non-melanoma skin cancers (NMSC) (Onco-
Beta® GmbH for Rhenium-SCT®). 188Re is a Beta-emitter with 
an half-life of 17 hours and an energy spectrum of 1.9-2.1 MeV; 
188Re-beta particles deliver 92% of the dose within the first 3 mm 
human tissue. 188R- resin is applied over the lesion surface with 
a special shielded brush, while the lesion is protected by a sur-
gical foil avoiding any direct contact of the resin with the lesion. 
After application, the required amount of time to deliver an em-
piric estimated dose of 35Gy to all the thickness of the lesion 
is calculated, considering lesion surface and thickness, using a 
simulation software (VARSKIN 5.2). After that, the protective foil 
with 188Re-matrix is removed. Patients were followed-up after 7, 
21, 60, 180 days when a biopsy has been performed. Results: 
Nine-teen lesions (14 Basal-cell Carcinoma, 5 Squamous-cell 
Carcinoma) in six-teen consecutive patients have been treated 
from Sept 2017 to March 2018: 11 lesions were located on face 
and scalp, 6 in upper and lower limbs and 2 in the back. Mean 
surface was 6.1cm2 (range: 2-13.25cm2), mean thickness 0.9mm 
(range 0.2-2mm); mean administered dose 452Mbq (range 202-

1028), mean time of treatment 67minutes (range 21-285). No 
mid-term, local or systemic side effects have been observed. 
Seven days after therapy, 16/17 lesions showed a grade-1 radio-
dermatitis, generally healing in 20-30days without any therapy; 
1/17 lesion showed grade-2 radiodermatitis that needed longer 
time (40days) and topic application of hyaluronic acid to heal. 
Main advantages: 1) 188Re-resin can be easily applied directly 
over the exact shape of the lesion and security margin can be 
covered performing a conformational personalized radiothera-
py; 2) dosimetry is calculated on a lesion basis and the delivered 
dose can be easily controlled by varying the time of treatment 
3) no pain, local or systemic side effects for the patients; 4) sim-
ple and fast outpatient procedure. Conclusions: Despite the 
limitation of the small population enrolled, we can conclude 
that the dose-personalized brachytherapy using a non-sealed 
188Re-resin in patients with NMSC is feasible and safe and may 
offers many advantages over other local treatments.

EP-0701
Personalized medicine: method of in vitro determination 
of receptor binding for Lu-177 radio-pharmaceuticals 
therapy efficacy estimation
Z. Kalnina1, T. Kusins2, K. Svirksts2, E. Rubena1, R. Kovaldins2, G. 
Kizane3, A. Berzina4, A. Grinbergs2; 1Latvian Biomedical Research 
and Study centre, Riga, LATVIA, 2Kodolmedicinas klinika, Riga, 
LATVIA, 3Institute of Chemical Physics, University of Latvia, Riga, 
LATVIA, 4Riga East University Hospital, Clinical Department of 
Nuclear Medicine, Riga, LATVIA.

Introduction: Lu177-PSMA and Lu177-DOTA-TATE are currently 
used for treating mPC and mNET when other therapeutic ap-
proaches fail. However, there is interindividual heterogeneity 
even of a specific cancer type, e.g., among patients with mPC, 
5-10% there is no profound PSMA expression on metastatic 
cancer cells. The aim is to develop a simple, sensitive and ac-
curate in vitro test system that is based on the determination 
of receptor binding affinity of synthesized radionuclides to be 
used for functional quality control and further as the reference 
for accurate prediction of the targeted radionuclide binding po-
tential to individual patients’ cancer cells. Materials and Meth-
ods: Lu177-DOTA-TATE, Lu177-PSMA-617 were synthesized. For 
quality control, methods suggested by European Pharmacopeia 
have been used. The test system was based on the usage of 
stable cancer cell lines: mPC PC3(PSMA+/-) and LNCaP(PSMA+), 
NCI-H69(SSTR2+) and CorL23(SSTR2-) were seeded in triplicates 
in 6-well plates, Radioactive labelling of cells was done in se-
rum-free medium adding 0.5-5MBq. Cells were incubated in 
standard conditions for 1h at 37°C, medium was withdrawn, 
and cells washed with PBS. Cells were collected by centrifuga-
tion or lysing, samples were measured in gamma spectrometer. 
The level of the specific receptor expression on cancer cells was 
visualised by immunocytochemistry using mouse monoclonal 
antibody against human PSMA and SSTR2 and visualised by 
anti-mouse-Cy5-labelled secondary antibody. Results were as-
sessed by fluorescence microscopy. Results: Quantitative and 
qualitative assessment of RP receptor binding reaction dynam-
ics was performed. By differentiating activity fractions (bound/
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unbound) and observing changes in value dependant on add-
ed RP amount and type of cells, various parameters were ob-
tained: (i)confirmation of receptor expression, in regard to re-
spective RP; (ii)receptor binding constant Kd via Wolf plot; (iii)
practically achievable maximum saturation value of cell surface 
receptors and lowest plateau of detectable added radionuclide 
activity; (iv)unspecific binding values; (v)absolute deviation for 
measured values. For the specific receptor-negative cell lines, 
activity measurements yielded values less than 300Bq while for 
cell lines positive for specific receptors it was up to a maximum 
of ~15kBq. Conclusions: Study shows that in vitro test can be 
used for the express quality control of the synthesized Lu177-
RPs, the results are comparable with the receptor expression 
levels in corresponding cell lines determined by immunocyto-
chemistry. By using Lu177-RPs, it is possible to qualitatively and 
quantitatively assess the binding capacity on live cells. Further 
elaboration of this methodology would enable the prediction of 
the efficacy of the molecularly targeted radionuclide diagnos-
tics and therapy in individual patients.

EP-0702
90Y TOF-PET based EUD reunifies patient survival 
prediction in resin and glass microspheres 
radioembolization of HCC tumours
P. d’Abadie, S. Walrand, M. Hesse, R. Lhommel, F. Jamar; Université 
Catholique de Louvain, Brussels, BELGIUM.

Purpose: Many clinical studies reported a ratio of about 2 be-
tween the toxicity of resin spheres and of glass spheres, as well 
as between their efficacy. Monte Carlo simulations of spheres 
transport in liver arterial tree and also liver biopsies post radio-
embolization evidenced that glass spheres give a more hetero-
geneous dose distribution quantitatively explaining the differ-
ence in liver toxicity (Handbook of radioembolization. CRC press 
2016). Our aim is to investigate whether the same mechanism 
could explain the different efficacy in tumor response. Method: 
Jones-Hoban equivalent uniform doses (EUD) and absorbed 
doses (D) of HCC tumors were computed in 45 patients. Attenu-
ation and scatter compensated OSEM reconstruction was used 
with 4 iterations, 8 subsets and without post-filtering. The result-
ing 90Y TOF-PET/CT distribution was iteratively de-convoluted 
with the measured 90Y PSF and afterwards convoluted with the 
90Y dose deposition kernel. 19 and 26 patients were treated with 
resin and glass spheres, respectively. Kaplan-Meier (KM) survival 
curves for a 40 Gy threshold were computed for resin and glass 
spheres. 9 patients were still alive and censured with a current 
follow up ranging from 6 to 23 months. Mean and maximal un-
censored patient survivals were 9.7 and 26 months, respectively. 
Results: In order to fit the glass spheres KM curves with those 
of the resin spheres, the absorbed dose D had to be converted 
into an effective dose (Deff) by applying a 2.5 fold dose reduc-
tion factor (median survival (<40Gy, >40Gy): resin (5.6m, 10.1m), 
glass (5m, 12.2m)). On the other hand, using EUD with a HCC cell 
radiosensitivity of 0.05 Gy-1, a nice matching between glass and 
resin KM curves was observed (median survival (<40Gy, >40Gy): 
resin (6.2m, 14m), glass(5.5m, 12.5m)). Furthermore, the lower 
and upper 40 Gy threshold KM curves were better separated 

using EUD, than using Deff. For tumors with absorbed dose D 
below 120 Gy (n=26), i.e. with Deff around the 40 Gy threshold, 
the EUD/D slope was 0.59 and 0.39 for resin and glass spheres, 
respectively, proving a higher observed dose heterogeneity us-
ing glass spheres. Conclusion: These results clearly support the 
fact that the heterogeneity observed in 90Y TOF-PET post radio-
embolization does not only result from low statistics only, but 
also reflect the actual heterogeneity of the spheres distribution, 
that when taken into account by the EUD formalism, reunify the 
efficacy of the two devices.

EP-0703
Transarterial radioembolization treatment for 
unresectable intrahepatic cholangiocarcinoma: dose-
response relationship and estimate of the radiobiological 
α parameter
T. Depalo1, G. Boni1, I. Bargellini2, G. Lorenzoni2, A. Traino3, E. Fiorelli1, 
F. Guidoccio1, E. Bozzi2, R. Viglialoro1, L. Caponi1, A. Faranda1, 
R. Cioni2, D. Volterrani1; 1Regional Center of Nuclear Medicine - 
University Hospital of Pisa, Pisa, ITALY, 2Department of Radiology, 
Vascular and Interventional Radiology - University Hospital of 
Pisa, Pisa, ITALY, 3Health Physics Unit, Section of Medical Physics - 
University Hospital of Pisa, Pisa, ITALY.

Aim: A relation between tumor absorbed dose and outcome 
of transarterial radioembolization (TARE) in patients with unre-
sectable intrahepatic cholangiocarcinoma (ICC) has been inves-
tigated. The radiobiological α parameter from a simplified Linear 
Quadratic Model (LQM) has been estimated for 14 patients with 
unresectable ICC submitted to this kind of procedure. Material 
and Methods: Since 2012 up to now, patients with unresect-
able ICC, previously selected by MRI or CT scans, had pre-TARE 
planning angiography and Tc-99m-MAA SPECT/CT. TARE pro-
cedure with Y-90 resin microspheres was performed 7-14 days 
later followed by PET/CT imaging within 24 hours. The adminis-
tered activity was determined using the BSA method. Post-treat-
ment 3D dosimetry based on PET-CT images was performed to 
calculate tumor average absorbed dose. Response to TARE was 
evaluated in terms of reduction of the treated tumor volume 
based on CT scan at 4-6 weeks after treatment and then every 
3 months. The radiobiological α parameter of a simplified LQM 
was then calculated in selected cases. Results: Twenty patients 
(15 males and 5 females) were recruited and considered fit for 
TARE treatment. Thirty TARE procedures were performed (in-
cluding dual-lobe treatments in 8 patients and retreatments in 
the same lobe in 2 patients because of local relapse). Patients 
non-submitted to PET-CT or lost during follow-up were exclud-
ed from the calculation of α. Thus, 16 procedures in 14 patients 
have been considered. The mean of average absorbed dose to 
the tumor was 346±135 Gy and the mean tumor volume be-
fore treatment was 83±51 ml. We observed a volumetric in-
crease of four treated tumors (88±44 ml as basal measurement 
and 129±85 ml after treatment) and a stable tumor volume in 
one case. In the remaining 11 procedures, we recorded a sig-
nificant volumetric reduction of the treated tumors (91±56 ml 
pre-treatment vs 44±32 ml post-treatment; p=0.003) and a 
moderate correlation between the rate of this reduction and 
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average absorbed dose to the tumor (r=0.59; p=0.05). The mean 
of the estimated radiobiological α parameter in the 11 proce-
dures was 0.002±0.002 Gy-1. Conclusions: In our experience 
TARE with Y-90 microspheres is an effective option for patients 
with unresectable ICC. We found in our series a correlation be-
tween tumor absorbed dose and outcome of TARE. However, 
the α parameter calculated by the simplified LQM seems to be 
variable in this tumor setting. Further evaluations are needed to 
establish which factors could affect the variability of the radio-
biological parameter.

EP-0704
Transarterial Radioembolization (TARE) in Hepatocellular 
Carcinoma (HCC) using 90Y Resin and Glass Microspheres
A. Rotger Regí, J. Orcajo Rincón, J. Ardila Manjarrez, R. Pérez 
Pascual, A. Marí Hualde, Y. Henao Celada, A. Matilla Peña, E. Mikel, 
J. Alonso Farto; Hospital Gregorio Marañón, Madrid, SPAIN.

Purpose: To evaluate the efficacy of treatment with TARE in HCC 
in terms of overall survival (OS), progression free survival (PFS), 
and radiological response (RR). Subjects and Methods: It is a 
retrospective review of HCC patients treated between Decem-
ber 2009 and May 2017 with a minimum follow-up of 9 months. 
Efficacy (OS, PFS, RR) was analyzed according to baseline clin-
ical, analytical and radiological characteristics, previous thera-
pies and treatment characteristics (dose, particle type, among 
others). Time to liver progression was recorded and response 
was classified as good / poor responder (GR / PR) according to 
radiological/clinical evolution at 6m. Adverse effects (AE) and 
follow-up (additional treatment / outcome, among others) were 
also monitored. Results: 80 procedures were performed in 57 
patients. The BCLC stage was A: 3.57%, B: 64.28% and C: 32.14%, 
mostly Child-Pugh A (71.42%). 64.3% were treated with resin mi-
crospheres and 35.7% with glass particles. 89.4% did not show 
relevant AE. The median OS and PFS were 21.2 and 9.4 months 
respectively. The RR was 78.7% (complete + partial response). 
There were no differences in terms of OS, PFS, RR or AE between 
particles. GR was associated with better OS (HR 0.34, p = 0.019). 
A higher dose administered to the tumor was associated with 
better PFS (HR 0.96, p = 0.000) and associated to being a GR with 
a sensibility of 63.2% and a specificity of 77% for 119.5Gy. A par-
tial response / stable disease was a risk factor versus complete 
response for OS and PFS (HR 16.6, 9.58 and 9.21, 9.5 respective-
ly). Bilobar involvement predicted worse OS (HR 2.37, p = 0.021) 
and malignant thrombosis (MT) was associated to being a PR 
(p = 0.011). Conclusion: The results for OS, PFS, RR and AE for 
our center are concordant and in some cases, superior to the 
published series. There are no significant differences in terms of 
OS, PFS, RR and AE between both particles. A good RR predicts 
OS and PFS. A greater tumor dosimetry is in turn associated with 
better RR and PFS. Bilobar involvement and MT are predictors of 
poor prognosis.

EP-0705
Progression free survival after selective internal radiation 
therapy with 90y resin microspheres in primary and 
secondary liver tumours: experience in 70 patients

L. García Zoghby, J. Cordero García, A. Guzmán Cruz, D. 
Monachello Araujo, B. Martínez de Miguel, R. Plaza Aparicio, J. 
Novo Torres, S. Rodado Marina, C. Escabias del Pozo, Y. Ramírez 
Escalante, C. Lancha Hernández, M. Coronado Poggio, L. 
Domínguez Gadea; Hospital Universitario La Paz, Madrid, SPAIN.

Purpose: The aim of this study was to assess the impact on 
progression free survival (PFS) of selective internal radiation 
therapy (SIRT) using 90Y resin microspheres in liver tumours. 
Methods: We retrospectively analyzed the results of SIRT in pa-
tients with primary and secondary liver tumours, treated in our 
hospital between November 2008 and March 2018. Data about 
gender, age, histological diagnosis, anatomical characteristics of 
the tumour, administered doses and the subsequent follow-up 
were collected. Pretreatment planning based on 99mTc-MAA 
planar image and SPECT-CT was carried out one week before 
the planned treatment, and lung shunt and extrahepatic depo-
sitions were evaluated. The dose was adapted according to the 
lung shunt, liver lobe to be treated, as well as in cases of previ-
ous treatment. Patients were imaged using CT, MRI or PET-CT to 
monitor treatment response 3-8 weeks after radioembolization. 
Results: We analyzed the data from 86 patients, being finally 
included 70 (50 male, 20 female; mean age 66.5), in which all 
the relevant information was achieved. In 60% (42/70) patients 
the diagnosis was hepatocellular carcinoma (CHC), in 21.4% 
(15/70) colorectal liver metastases and others tumours with 
liver metastases in 18.6% (13/70). Patients previously treated 
(chemotherapy, radiofrequency, chemoembolization or sur-
gery) were included. Fifty-five patients were treated with SIRT 
once, 9 patients twice, 4 patients underwent three treatments 
and 2 patients 4 treatments. Overall, 93 SIRT procedures were 
performed. The mean dose delivered was 1065.6 MBq (range 
407-1750 MBq). Patients were followed up for a mean of 16 
months (range 1 to 88 months). We observed progressive dis-
ease in 57patients, stable disease in 4 and complete response 
in 5. Four patients died before the first radiologic control was 
carried out. Finally, we obtained an overall mean PFS of 8.12 
months after SIRT (range between 0-82 months, 95% CI 5.23-
11.03 months). In patients with progressive disease, the mean 
PFS was 6.3 months (range 1-27, 95% CI 4.66-7.87). Patients with 
stable disease or complete response after SIRT were followed 
up for a mean of 23.4 months (range 4-82, 95% CI 3.00-43.89). 
Once divided according to the histological diagnosis (CHC or 
secondary tumours), no differences in PFS were obtained in 
the group with primary or secondary tumours (mean 7,4 and 
8,3 respectively, t-Student no significant, p=0,76). Conclusion: 
After 90Y-SIRT, a mean PFS of 8 months has been achieved in our 
population. No significant differences seem to exist in the group 
with primary or secondary lesions.

EP-0706
Hepatocarcinoma, our experience with radioembolization 
treatment
P. Olivan-Sasot, P. Bello-Arques, D. Pérez-Enguix, I. Torres-
Espallardo, A. Yepes-Agudelo, M. Agudelo-Cifuentes, J. Bernal-
Vergara, C. Olivas-Arroyo; Hospital Universitario La Fe de Valencia, 
Valencia, SPAIN.
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Objective: Analysis of progression-free time (PFT) and survival, 
global and by groups according to BCLC and Child-Pugh (CP). 
Material and Method: Retrospective study of 53 patients with 
hepatocarcinoma treated from March 2009 to December 2016 
with radioembolization. The average age was 62.7 years (range 
28-86 years). The mean follow-up was 16.2 months. 70% of pa-
tients suffered from HCV alone or in association with other caus-
es of HCC. Classification: CP: 45 stage A patients and 8 stage B. 
BCLC: 30 stage B patients and 23 stage C. In each procedure, 
hepatic arteriography and injection of 185 MBq of 99mTc-MAA 
were performed, followed by acquisition of thorax and abdo-
men static images and abdominal SPECT / CT (Gammacamera 
BrightView XCT). After analyzing the images, the required activ-
ities were calculated, proceeding in a second time to the infu-
sion of 90Y microspheres. Subsequently, images of Bremsstrah-
lung were obtained and from May-2013 PET / CT (Philips Gemini 
TF) images to evaluate the distribution of the microspheres and 
to analyze concordance with the initial arteriography images. 
Result: A total of 61 procedures were performed, given that 
bilobar treatment was performed in 8 patients. The average ac-
tivity administered by procedure was 2.8GBq (0.7-6.4GBq), with 
a mean tumor dose of 229.9Gy (74-425.9Gy). There was progres-
sion of disease in 41 patients (77.4%), 35 died. The overall PFT 
was 16.2 months (CI 95% 9.6-22.8). No statistically significant dif-
ferences were found in the study by groups. The average time 
of overall survival was 18.9 months (CI 95% 5.6-20.1). Statistically 
significant differences were found in the CP group (p = 0.003), 
shortening the average survival time in those patients with CP 
B versus CP A (A = 21 months B = 7.6 months). There was a case 
of RILD (1.6%) during the first month after treatment with death 
result in a patient in BCLC-C stage (portal thrombosis) and high 
tumor burden. No other severe adverse effects were observed. 
Conclusions: Radioembolization is a safe and effective treat-
ment in the treatment of hepatocarcinoma, significantly in-
creasing survival in those patients with preserved liver function.

EP-0707
The Effect Of Spillover Artefact And Pulmonary Movement 
To The Calculation Of Hepatopulmonary Shunt Ratio
B. Kovan1, Z. G. Özkan1, M. N. Karabacak1, E. Yilmaz1, L. Poyraz1, B. 
Demir2, A. Poyanli3, C. Türkmen1, A. Mudun1; 1Istanbul University, 
Istanbul Medical Faculty, Department of Nuclear Medicine, 
Istanbul, TURKEY, 2Istanbul University, Science Faculty, Department 
of Physics, Istanbul, TURKEY, 3Istanbul University, Istanbul Medical 
Faculty, Department of Radiodiagnostics, Istanbul, TURKEY.

Aim: In radioembolization, the lung shunt fraction(LSF) is one of 
the important parameters directly affecting the treatment dose 
and radiation dose to the lung. Altough SPECT-CT imaging is 
accepted to be superior to planar imaging in calculating LSF, 
there are also problems with SPECT-CT imaging. The purpose 
of this study was to investigate the effect of spillover artefact 
due to activity in the liver tumor and pulmonary motion during 
ventilation on lung counts in calculating LSF ratio. Method: 
One hundred and five patients(69 males, 36 females) who had 
undergone radioembolization in our clinic between 2015-2018 
were evaluated retrospectively. Whole body and SPECT-CT im-

aging were performed approximately 90 minutes after Tc-99m 
macroalbumine aggregate(MAA) was injected to the patient 
during hepatic catheterization for pre-treatment evaluation. Af-
ter attenuation and scatter correction of SPECT-CT images, total 
right lung, total left lung, and liver ROIs were drawn and LSF was 
calculated. Firstly, the ratio between total right lung count to 
that of left lung, which we named as Total Lung Count Ratio(TL-
CR) was checked.Then the relationship between TLCR and the 
segments to be treated in the liver was examined. Afterwards, 
pulmonary counts were calculated starting from 5 cm above the 
upper liver border to exclude spillover artefact and the effect of 
pulmonary movement to the lung counts. Using the values ob-
tained, Half Lung Count Ratio (HLCR) was calculated as TLCR. We 
also compared count/volume ratios from the lower, middle and 
upper regions of the left lung. Results: The mean value+stand-
art deviation for LSF and TLCR were %6,51±3,51 and 3,55±3,51, 
respectively. When the images of the 41 patients who had liver 
tumors in segments 1,2,3,5,6 that were not adjacent to the lung 
were examined, TLCR and HLCR were calculated as 1.43±0.36 
and 1.08±0.18, respectively which were very similar,proving the 
minimal affect of spillover and motion artefacts in these regions. 
When the images of the 64 patients who had tumors in seg-
ments 4,7,8 that were adjacent to the lung were examined, TLCR 
and HLCR were calculated as 5.15±3.83 and 1.55±0.81,respec-
tively which proved the effect of spillover and motion artefacts 
to the lung counts. On the other hand, count/volume ratios in 
the left lung showed homogeneous distribution of MAA. Con-
clusion: Lung counts is affected significantly from spillover and 
motion artefacts when the tumor activity in the liver is close to 
the lungs and this situation can alter LSF calculations. Instead of 
using right+left lung counts for LSF calculations, only left lung 
counts that are not affected by spillover and motion artefacts 
can be used.

EP-0708
Assessment of the quantitative accuracy of 177Lu SPECT 
reconstruction for Peptide Receptor Radiotherapy (PRRT)
D. Mirando, A. Kruzer, A. S. Nelson; MIM Software, Cleveland, OH, 
UNITED STATES OF AMERICA.

Purpose: An increasingly common clinical protocol is the use 
of 177Lu-DOTATATE post-treatment imaging to determine the 
absorbed dose and assess whether any organ has reached a 
maximum tolerable activity. To determine how much activity 
was delivered to certain target tissues over time, multiple SPECT/
CT scans over several days may be taken to determine the time 
integrated activity coefficient (TIAC) from which absorbed dose 
can be calculated. Accurate calculation of dose thus depends on 
accurate quantification of SPECT images. This work examines the 
accuracy of SPECT quantification using an OSEM-based SPECT 
reconstruction tool (SPECTRA Quant™*, MIM Software Inc.). 
Methods: A SPECT image with 64 projections was simulated us-
ing the SIMIND Monte Carlo program based on relative activity 
levels in an existing 177Lu-DOTATATE scan and using a real pa-
tient geometry. The relative activity levels were 100 for the lesion 
regions, 26 for the liver, 49 for the spleen, 33 for the kidneys, 5 
for the lungs, and 3 for the rest of the body. Projection images 
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were similarly simulated for a 20cm x 24cm cylindrical calibration 
phantom of uniform activity concentration and density to deter-
mine a quantitative conversion factor (CF) for the reconstruction. 
The calibration phantom was decay corrected to acquisition 
time and then reconstructed using a protocol of 16 iterations 
and 8 subsets, including attenuation correction, scatter correc-
tion, and resolution recovery. The CF in counts/second/MBq 
was calculated based on the known simulated activity and the 
number of recorded counts within the image. The patient-based 
SPECT projection images were reconstructed using the same re-
construction protocol and parameters, and the CF was applied 
to convert the resulting SPECT image into units of Bq/ml. Re-
sults: The errors between the known simulated activities and 
measured activities were: field of view, -4.2%; liver, 7.3%; spleen, 
1.7%; kidneys, -19.6%; lungs, 9.0%; 135ml spherical liver lesion, 
2.9%; and 16ml spherical liver lesion, -21.0%. Discussion: The re-
constructed image produced high quantitative accuracy (<10%) 
for large structures (liver, spleen, lungs, and the 135ml spherical 
lesion), while smaller regions (kidneys, 16ml spherical lesion) had 
lower quantitative accuracy as expected due to partial volume 
effects. The quantitative accuracy of reconstruction using the 
MIM SPECTRA Quant™ tool allows users to generate accurate 
time activity curves and TIACs for dose calculation. *May not be 
available in all countries. Contact MIM Software for details.

EP-0709
A prospective assessment at 1, 3, 6 and 12 months 
investigating radiation synovectomy in patients with 
severe and chronic rheumatoid arthritis (RA): an ongoing 
study
A. Amini1, S. Yahya2, M. Fotoohi2, M. Assadi2; 1Department of 
Internal medicine (division of Rheumatology), Bushehr Medical 
University Hospital,, Bushehr, IRAN, ISLAMIC REPUBLIC OF, 2Bushehr 
University of Medical Sciences, Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Purpose: To ascertain the outcome of Phosphorus-32 radi-
ation synovectomy at 1, 3, 6 and 12 months in patients with 
knee rheumatoid arthritis unresponsive to systematic or local 
medical therapy. Materials and Methods: Nineteen knees in 
13 patients with severe, chronic rheumatoid arthritis (RA) were 
treated by the instillation of an intra-articular radionuclide 
(Phosphorus-32-32-P). They were prospectively evaluated at 1, 
3, 6 and 12 months. The Western Ontario and McMaster Uni-
versities Arthritis Index (WOMAC) consists of 24 items divided 
into 3 subscales: pain (5 items) stiffness (2 items) and physical 
function (17 items), as well as Visual Analogue Scale (VAS) and 
also Health Assessment Questionnaire (HAQ) were assessed. The 
effect of radiosynovectomy was classified in 4 categories. Excel-
lent response (no symptoms), good response (significant reduc-
tion of symptoms), moderate response (slight decrease), and 
no response (no change or worsening), of pain or/ and swelling 
or/and tenderness in treated joint over a year after procedure. 
Results: Excellent response or good response was observed in 
57.89% ; moderate response 5%; and bad response 36.84%. Side 
effect associated to the RSO observed in 1 patient with slight 
erythema that resolved within 3 days. In short follow up during 
3 months, all cases depicted some clinical improvement. The 

WOMAC score before 51.44, one month after injection 31.94; 3 
months 42.57; 6 month 43.53 and also 12 months after adminis-
tration 43.15 . The pain scale rating before admiration 6 out 10; 
one month 2 out 10; 3 months 3 out 10; 6 months 4 out 10 and 
also 12 months 4 out 10 . The quantitative VAS before admira-
tion 59 mm; one month 17 mm; 3 months 36 mm; 6 months 
37 mm and also 12 months after administration 38 mm. In ad-
dition, HAQ showed significant difference through the study. 
Conclusion: Radiosynovectomy is an advantage therapeutic 
procedure in a considerable proportion of patients with severe 
and chronic rheumatoid arthritis suffering from knee synovial 
inflammation, inefficiently controlled by pharmacotherapy.

EP-0710
Success Prediction Of SIRT Based On Tumor ROI Activity Of 
The Pretherapeutic MAA Study
A. Wirrwar, C. Uhlenbruck, F. Eickmeyer, M. Katoh, C. Kudlek, J. 
Goecke; Helios Klinikum Krefeld, Krefeld, GERMANY.

Introduction: If patients experience a minor therapeutical effect 
after SIRT time in which they could have commenced alterna-
tive treatment options is irrecoverable. And since a complete 
SIRT procedure also requires high expenses and efforts con-
cerning staff and logistics the aim of the study was to ascertain 
whether pre-therapeutic MAA studies can be used to predict 
the outcome of a SIRT. Subjects and Methods: Our study retro-
spectively compared pre- and post-therapeutic VOI values with 
the corresponding MRI sizes of 23 SIRT patients suffering from 
HCC, CCC and Colon-C. The SPECT/CT images using a GE NM640 
were carried out directly after the intervention and iteratively 
reconstructed with attenuation correction. For regional evalua-
tion the Freeware program AMIDE (Vers. 1.04, sourgeforge.net) 
was utilized. The liver uptake was considered to be 100% and 
the individual VOI uptake of the tumor entity was determined 
by a 3D-isocontour cut-off level of 50% for both the Tc-99m and 
the SIRT data. The resulting dose was calculated according to 
the partition model provided by SIRTEX. Considering the infe-
rior spatial resolution of Y-90 images (compared to Tc-99m) the 
measured counts of the SIRT-VOI were reprojected into the out-
lines of the corresponding MAA-VOI. Results: In 4 of the 23 cas-
es post-therapeutic MRI studies detected increasing tumor vol-
umes. They were thus recognized as non-responders. In 10 cases 
the tumor volumes remained stable and in 9 cases they shrinked 
up to 69% in diameter. The regional SIR-sphere-concentration 
in kB/cc was principally lower than that of the corresponding 
MAA-spheres. Calculated doses of >100 Gy in the pre-therapeu-
tic MAA VOIs were associated with stable and regressive tumor 
volumes. Post-therapeutic doses of >60 Gy for SIRT-VOIs showed 
the same effect. Therapy response was neither correlating with 
the different tumor types (HCC, CCC, Colon-C) nor with the lev-
el of sphere accumulation in the tumor region. Conclusion: 
Though the number of patients evaluated is considerably small, 
a correlation between calculated pre- or post-therapeutic dose 
and therapeutical SIRT effect is evident. If MAA study results de-
liver a dose >100 Gy or if post-therapeutic values of the SIRT data 
show >60 Gy the probability for a positive response to the inter-
vention (stable or regressive disease) is expectably high.
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EP-0711
Influence of previous treatment on the result of 
radioembolization of hepatic lesions with yttrium-90 
spheres. Preliminary results
A. D. González-Jiménez, E. Triviño-Ibáñez, P. Pardo-Moreno, J. 
García-Redondo, A. M. Masegosa-Sánchez, Á. Ramírez-Navarro, C. 
Ramos-Font, J. M. Llamas-Elvira, A. Rodríguez-Fernández; Hospital 
Virgen de las Nieves, Granada, SPAIN.

Purpose: To evaluate the influence of previous treatment (che-
motherapy or transarterial chemoembolization) on the response 
of hepatic lesions treated by radioembolization with yttrium-90 
spheres. Subjects and Methods: Prospective longitudinal study, 
which included patients diagnosed with hepatocellular carcino-
ma or colorectal cancer metastasis treated by radioembolization 
with yttrium-90 spheres, between November 2015 and Decem-
ber 2017. The response was evaluated 3 months after radioem-
bolization, by abdominal CT, applying the RECIST criteria. The 
influence of previous therapy was analyzed by distinguishing 2 
subgroups: 1) patients without previous treatment and, 2) pa-
tients with previous chemotherapy or transarterial chemoem-
bolization. Results: We included 14 patients (mean age=65.4 
years), 8 with a diagnosis of hepatocellular carcinoma and 6 
with metastasis of colorectal cancer. Seven patients did not re-
ceive previous treatment and the remaining 7 patients had been 
previously treated (2 with transarterial radioembolización and 5 
with chemotherapy). Two patients died before evaluating the 
response. Overall, 3 patients had a complete response (25%), 4 
patients a partial response (33.3%), 3 patients a disease stabili-
zation (25%) and 2 patients a disease progression (16.7%). The 
bivariate analysis showed differences, tending to statistical signif-
icance (p=0.051), between the previous treatment group and the 
response to radioembolization, so that none of the patients who 
had been previously treated made a CR. Distinguishing by sub-
groups, we appreciate statistical significance for the group with 
colorectal cancer metastasis (p=0.015), whereas it does not occur 
for the hepatocellular carcinoma group. Conclusion: Despite the 
small number of patients evaluated, our results suggest that pre-
vious treatment of hepatic lesions may have a negative influence 
on the response to radioembolization with yttrium-90 spheres.

EP-0712
Careful SPECT/CT evaluation of 99mTc-macroaggregated 
albumin uptake is essential in Selective Internal Radiation 
Therapy workup for a reliable prediction of 90Y-resin-
microspheres distribution and response. A preliminary 
single center experience.
E. Lodi Rizzini1,2, E. Tabacchi1,2, L. Zanoni1, C. Pettinato3, A. Cappelli4, 
C. Mosconi4, S. Civollani3, F. Monari5, R. Golfieri4, S. Fanti1,2; 1Nuclear 
Medicine, S. Orsola-Malpighi Hospital, Bologna, ITALY, 2DIMES 
University of Bologna, Bologna, ITALY, 3Medical Physics, S. Orsola-
Malpighi Hospital, Bologna, ITALY, 4Radiology, S. Orsola-Malpighi 
Hospital, Bologna, ITALY, 5Radiotherapy, S. Orsola-Malpighi 
Hospital, Bologna, ITALY.

Purpose/Introduction: Primary aim was, in patients (pts) un-
dergoing Selective Internal Radiation Therapy (SIRT), to compare 

99mTc-labeled-macroaggregated-albumin distribution at hepatic 
artery perfusion scintigraphy and SPECT/CT (MAA scan) with 
90Y-resin-microspheres PET/CT distribution. Secondary aim was 
to correlate scan results with treatment response (at 6 months). 
Subjects & Methods: a retrospective single center analysis 
was performed including pts who underwent MAA scan and 
90Y-PET/CT, pre and post-SIRT respectively, between Novem-
ber 2016-October 2017, with available clinical and imaging (CT/
MRI/PET) follow-up of at least 6 months. All scans, performed 
according to standard guidelines, were reviewed by at least two 
expert nuclear medicine physicians (ET, ELR, LZ). The following 
parameters were evaluated: a) absent/partial/complete distri-
bution match between MAA and 90Y-resin-microspheres on 
target hepatic lesion and, when present, on neoplastic throm-
bosis; b) response to treatment at 6 months of follow up. Re-
sults: Overall 20 consecutive pts were included (5 females, 15 
males; mean age 59 ± 10 [39-75]. Diagnosis was primary hepa-
tocellular carcinoma (HCC) in 16/20 pts, cholangiocarcinoma 
(CC) in 2/20 pts, HCC+CC in 1/20 pts and liver metastasis from 
colon cancer in 1/20 patients. At least one treatment between 
surgery, chemotherapy, TACE/TAE or radiofrequency was previ-
ously received by 12/20 pts. In 1/20 PET post-yttrium was not 
available for technical issues. In all cases (19/19, 100%) there 
was a good distribution match between MAA and 90Y-micro-
spheres, with complete target lesion correspondence (to note: 
in 3/19 pts target was only partially covered). Among the 12/20 
pts with neoplastic thrombosis, 11/12 presented a complete 
MAA-90Ymicrospheres correspondence. Extra-hepatic activity 
in 90Y-PET was detected in 3/19 (1 diffuse lung; 2 inconclusive: 1 
multiple lung, 1 gastro-duodenal spots). No significant compli-
cations were observed during/early after SIRT procedure (1 in-
fective/not post-actinic pneumonia; 5 faint symptoms i.e. fever, 
nausea, abdominal pain, solved with medical therapy within 24-
48h). 6 months after SIRT, response was: complete (CR) in 12/20 
pts (60%) (1/12 patient then addressed to liver transplantation), 
partial (PR) in 3/20 (15%), stable disease (SD) in 1/20 (5%) and 
progressive disease (PD) in 4/20 (20%). Overall 2 cases present-
ed with target CR+ thrombosis SD whereas a single case target 
CR+ thrombosis PD. Discussion/Conclusion: Our preliminary 
results confirm that a careful MAA scan evaluation reliably re-
flects 90Y-resin-microspheres distribution and therefore impact 
on SIRT response. Further analyses are ongoing in order to es-
tablish a possible prognostic value in terms of progression free 
survival and to search for potential clinical and imaging predic-
tive factors of treatment response.

EP-0713
Lung shunting in therapy with Y-90 labeled glass 
microspheres for liver cancer
R. Ruano, M. Barquero Sanz, D. Rodriguez, C. Gamazo, V. de la 
LLana; University Clinical Hospital of Valladolid, Valladolid, SPAIN.

Purpose: Lungs are critical organs in therapy with Y-90 la-
beled glass microspheres if if yttrium spheres are deposited in 
the lung and this absorbs doses higher than 30 Gy limit above 
which pneumonitis, fibrosis and respiratory insufficiency occurs. 
Although the lung shunting fraction LSF is defined as the per-
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centage of activity shunted into the pulmonary circulation, the 
current standard for analysis of [99mTc]-MAA shunt studies is to 
estimate the LSF from the AP and PA planar images of lung and 
liver of the treatment planning study with [99mTc]-MAA, as the 
ratio of the total accounts in lungs between the sum of the lungs 
and liver counts. This method is subjective and highly variable, 
due to failure to consider the different attenuation of Tc-99m in 
lung and liver and the lack of a precise definition in the delimita-
tion of the ROIs to quantify in the planar images. As a result, an 
overestimation of LSD can occur in values that may compromise 
the viability of the treatment. In this study, the results obtained 
for the LSF are compared according to the standard method 
(M1), M1 corrected for attenuation (M2) and the gold standard 
method using the SPECT-CT image (M3). Subjects and meth-
ods: Fifteen patients treated with 90Y-microspheres (1-5 GBq) 
and planned ~15 days before with MAA-99mTc (107-340 MBq) 
have been studied. All images are acquired using a SYMBIA T2 
gammacamera with LEHR collimator and analyzed with ImageJ 
software. Results: The SPECT-CT image-based methodolo-
gy M3 obtains similar LSF results to the attenuation-corrected 
planar image-based methodology M2. However, the standard 
method M1 overestimates the LSF in values up to four times 
higher than the results for M2 and M3. With M2 and M3 very 
similar values are obtained. There is extensive variability in the 
LSF measured: Ten patients (75%) has an LSF lower than 11%, 
and only four patients (25%) has an LSF higher than 11% (M1). 
On the other hand only four patients has an LSF higher than 4% 
and 11 patients has an LSF lower than 4% (M2/M3) Median (%) 
and range (%) LSF are 7(3-37) and 2(1-21), for M1 and M2 respec-
tively. Conclusion: M2 seems to provide the best approach to 
gold standard M3 with less cost since M3 requires a dedicated 
SPECT acquisition with the FOV centered in lungs.

EP-0714
Treatment With 90Y-RESIN Microspheres In 
Radioembolization Of Hepatic Tumors
V. López-Prior1,2, R. Díaz-Expósito1,2, A. Amr-Rey1,2, I. Casáns-Tormo1,2, 
H. Rodríguez-Parra1,2, J. Guijarro - Rosaleny1,3, P. Lluch-García1,3, J. 
Sabater-Sancho1,2, A. Cánoves-Llombart1,2; 1Clinic Universitary 
Hospital of Valencia, Valencia, SPAIN, 2Nuclear Medicine 
Department, Valencia, SPAIN, 3Digestive Medicine Department, 
Valencia, SPAIN.

Introduction: Liver tumors(hepatocarcinoma and metasta-
sis)are susceptible to local treatments with minimally invasive 
techniques such as intraarterial radioembolization(RE)with 
microspheres of resin marked with yttrium-90 to inhibit its 
progression or reduce size. We present our experience in this 
therapy. Material and Methods: We administered(January 
2016-February 2018)34 RE in 27 patients(21 men-6 women)with 
hepatocarcinoma(single lesion(SLH): 10, multicentric(MH): 8 or 
metastasis(M): 5. Age 53-84 y/old(68 ± 8). We performed selec-
tive angiography 6-22 days before treatment, with evaluation 
of hepatic vascularization and arterial embolization if necessary 
(5 cases), administering 99mTc-MAA in the hepatic artery. We 
obtained planar thoracic-abdominal images, SPECT and SPECT-
CT fusion(predictable treatment distribution and detection of 

possible extrahepatic activity), calculating hepato-pulmonary 
shunt(HPS) and tumor/non-tumor index(TN) to calculate ac-
tivity-absorbed dose. Treatment administration involved the 
nuclear medicine physician introducing the isotope alternating 
with the radiologist introducing iodine contrast. We acquired 
post-treatment images(three energy peaks-MEGP collimator)
after 24h. We evaluated previous treatments, initial tolerance to 
treatment, follow-up(3-18 months in 23 cases), partial respon-
se(PR), stable disease(SD) or progression(P)(using MRI and/or 
CT). Results: Average size(if SLH) 71.28 ± 44mm. Mean tumor 
volume: 355.3 ± 469.48 cc. Total hepatic volume: 1924.83 ± 
540.40cc. Mean HPS: 6.41 ± 2.83%(1.6-12.5). Average adminis-
tered activity: 1.56 ± 0.71 GBq(0.6-2.9), if PR + SD: 1.34 GBq and P: 
1.61 GBq. One patient received 3 treatments in 2 years. Three pa-
tients with bilobar involvement received 2 lobar treatments. The 
post-treatment images confirmed adequate distribution with-
out extrahepatic activity (except one). There were 13 PR, 2 SD 
and 8 P. In PR + SD, there were no statistical difference between 
single and multiple lesions(53.3% vs 46.6%), previous treat-
ments(50%)or not(50%), follow-up time (3-12 months: 46.2%, 
12-18 months: 53.8%). Two cases with SD: 1SLH, 1MH. Eight with 
P: 4M, 2SLH, 2HM. Mean tumor size(if SLH) was higher in PR + 
SD (87.2 ± 32.78 mm) with respect to P(53.00 ± 31.05 mm)(NS). 
Good initial tolerance except 6/27 cases(mild digestive symp-
tomatology). Conclusions: Radioembolization with 90Y-resin 
microspheres in liver tumors is a safe and effective treatment 
with good initial tolerance. In 15/23 cases there was PR or SD. 
Careful preparation and treatment planning is essential, being 
multidisciplinary this collaboration.
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EP-0715
Impact of Lutetium-177 DOTA-NOC therapy on Karnofsky 
Performance Score in patients with Neuroendocrine tumor 
with skeletal involvement
D. Datta, U. Kumar, V. Dubey, S. Gambhir, P. K. Pradhan; Sanjay 
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, 
INDIA.

Introduction: Stage IV neuroendocrine tumors (NETs) have lim-
ited treatment options where Lutetium-177 (Lu-177) labelled 
PRRT (DOTA-TATE & DOTA-TOC) has shown to improve the Qual-
ity of Life(QoL) and progression-free survival. In this study, we 
aimed to evaluate the impact of Lu-177 DOTA-NOC therapy in 
patients of histologically proven Stage IV NET with skeletal me-
tastases. Subjects and Methods: Patients of histologically prov-
en Stage IV NET with skeletal metastases in baseline Ga-68 DO-
TA-NOC PET/CT were enrolled. Baseline Karnofsky Performance 
Score (KPS) was noted and Lu-177 DOTA-NOC therapy was ad-
ministered as per EANM guidelines. KPS was recorded at the end 
of therapy. The change in KPS was graded as follows, i) decrease 
of 21 or more - significant deterioration, ii) decrease of 11 to 20 
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- moderate deterioration, iii) decrease of 6 to 10 - mild deterio-
ration, iv) decrease or increase upto 5 - no significant change, v) 
increase of 6 to 10 - mild improvement, vi) increase of 11 to 20 
- moderate improvement and vii) increase of 21 or more - signifi-
cant improvement. Results: A total of 7 patients enrolled for the 
study. The primary site of NET was medullary cacrinoma thyroid 
(post radical total thyroidectomy) in 3(43%), anterior mediasti-
nal NET in 3(43%) and ileal carcinoid in 1 patient (14%) (Both 
without any surgical resection). A median of 2 cycles (range: 
1-4) of Lu-177 DOTA-NOC was administered. Median baseline 
KPS was 70 (range: 50-80) and post therapy was 60 (range: 20-
70). Maximum improvement in KPS was increase by value of 20 
while maximum deterioration was fall by a value of 50. 2 out of 
7 (28%) patients had severe deterioration, 2 moderate deteriora-
tion (28%) and 1(14%) mild deterioration in the post treatment 
KPS, and 1 (14%) each showed mild- moderate improvement 
.However, no statistically significant difference was noted in pre- 
and post-therapy KPS. Of the 7 patients, 5 (71.4%) succumbed 
within 2 cycles of therapy. Additionally, 1/7 patient(14%) had 
Grade IV Hematotoxcity and 4/7 (57%) had Grade I Hematotox-
city. Discussion: Our study shows that Lu-177 PRRT in Stage IV 
NETs with predominant skeletal involvement is associated with 
significant marrow suppression and is less likely to lead to im-
provements in QoL or progression-free survival.

EP-0716
Response to Single Low-dose 177Lu-DOTA-EB-TATE 
Treatment in Patients with Advanced Neuroendocrine 
Neoplasm: A Prospective Pilot Study
H. Wang1, J. Zang1, Q. Liu1, O. Jacobson2, Z. Zhu1, X. Chen2; 
1Department of Nuclear Medicine, Beijing Key Laboratory of 
Molecular Targeted Diagnosis and Therapy in Nuclear Medicine, 
Peking Union Medical College (PUMC) Hospital, Chinese Academy 
of Medical Science and PUMC, Beijing, CHINA, 2Laboratory of 
Molecular Imaging and Nanomedicine, National Institute of 
Biomedical Imaging and Bioengineering (NIBIB), National Institutes 
of Health (NIH), Bethesda, MD, UNITED STATES OF AMERICA.

Objective: 177Lu-1, 4, 7, 10-tetra-azacyclododecane-1, 4, 7, 
10-tetraacetic acid-Evans blue-Tyr3-octreotate (177Lu-DOTA-
EB-TATE) is a theranostic agent based on octreotate that uses 
an Evans blue structure to bind albumin to improve the phar-
macokinetics and pharmacodynamics. This pilot study aims 
to evaluate the efficacy of a single low-dose treatment using 
177Lu-DOTA-EB-TATE in patients with advanced neuroendocrine 
neoplasm (NEN). Methods: With IRB approval and informed 
consent, 4 NEN patients were enrolled to undergo 177Lu-DOTA-
EB-TATE treatment with a single low dose of 0.66 ± 0.06 GBq 
(17.8 ± 1.7mCi); 3 other NEN patients were enrolled as controls 
to undergo 177Lu-DOTA-TATE treatment with administered ac-
tivity of 3.98 ± 0.17 GBq (107.6 ± 4.6 mCi). One primary tumor 
and 62 metastatic lesions in the 7 patients were evaluated by 
68Ga-DOTA-TATE PET/CT immediately before and one or three 
months after the treatment. Maximum SUV (SUVmax) of the tu-
mors ≥2.0 cm in diameter were measured and percentage of 
change (ΔSUV) after treatment were calculated. Results: All 4 
patients subjected to 177Lu-DOTA-EB-TATE treatment tolerated 

the administered activity without significant adverse effects 
and showed symptomatic remission. Among the patients, 
40 tumors were found with diameter ≥2.0 cm, with the base-
line SUVmax varied from 1.5-82.9 (35.9 ± 21.0) and the ΔSUVs 
of before and three months after the treatment from -75.1-
26.3% (-38.9±25.5%). Thirty-two(80.0%) of the tumors showed 
>15% decrease of SUVmax (ΔSUV=-75.1%--17.1%). There was a 
significant negative correlation between the baseline SUVmax 
and the ΔSUV after treatment (r=-0.852, P<0.001).Compared 
with the control 177Lu-DOTA-TATE therapy, the 177Lu-DOTA-EB-
TATE treatment using approximately 1/6 the dose showed no 
significant difference in ΔSUV (-7.9±5.4%vs.-5.8±3.9%, P=0.189) 
as demonstrated by the tumors with comparable baseline SUV-
max from 10.0-35.0. Conclusion: A single low-dose 177Lu-DOTA-
EB-TATE treatment appears to be safe and effective in the treat-
ment of NENs with high 68Ga-DOTA-TATE uptake. This pilot study 
merits further investigation with increased dose and frequency 
of 177Lu-DOTA-EB-TATE administration with potential advantages 
over 177Lu-DOTA-TATE.

EP-0717
New Model For Lu-177 Dotatate Guide Decisions For 
Patient Restrictions And Release From Hospital
M. Algarni1,2, R. Stodilka1, J. Riffel1, D. Laidley1; 1LHSC, Lonodon, 
ON, ON, CANADA, 2king Fahd Military Medical Complex, Dhahran, 
SAUDI ARABIA.

Introduction: London Health Science Center (LHSC) is a fre-
quent user of Lu-TATE for the treatment of Neuroendocrine 
Tumors NET. We began using this therapy as an in-patient pro-
cedure, where patients were released at 20 hours’ post therapy 
administration with minimal restrictions. Lu-TATE practices in 
Canada require patients to be placed on major restrictions for 
their first 20hrs after each dose administration. Therapy of Lu-
177 clearance was based on radioactive decay only. Over the 
course of 2013, we worked to transform this therapy into an out-
patient procedure, where patients were released at 4-6 hours’ 
post therapy administration with major restrictions. Methods: 
LHSC new proposed model combines our experimental results 
with results from literature. The model will state the dose rate 
from discharge can be modeled as a decaying double expo-
nential function. The early phase clearance is dominated by 
protocol and patient-specific variables. Conversely, late-phase 
clearance is usually from disease-specific uptake. We designed 
an experiment to measure dose reduction factor (DRF) due to 
patient self shielding (R); DRF due to patient voiding (V); and 
four parameters, λ1, λ2, α & β, of our clearance model, CLR (t). 
Six patients were administered Lu-TATE. Activity range: 3700 - 
5500MBq. Dose rate was measured at different time points 
post therapy. Results: In six patients one hour pre-void & post-
void, 5 hour & 20 hour mean dose rate was 5.6uSv/hr, 4.4uSv/
hr, 2.28uSv/hr and 1uSv/hr respectively. We can determine dose 
reduction factor due to patient self-shielding (R) value which 
found to be 0.87. We determined fraction of radiotherapy prod-
uct due to patient voiding by comparing pre- and post-void 
dose-rate measurements to be 0.87. Both predicted & experi-
mental measurements dose rate for administered activities of 
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3700MBq at 1.9m plot with time data on the graph. Conclusion: 
In correlation with our previous data from 2013, we described 
an experiment where we measured cumulative doses from 14 
patients. Dosimeters were placed in various locations in patients’ 
rooms and measured over different time periods. Our 2013 data 
shows variability and there are differences compared with our 
proposed model ranging from 3 - 32%. Overall, when we con-
sider the 2013 results and our current model, predictions are 
reasonably close, especially considering differences may be due 
to the patients of 2013 moving around their hospital rooms. Our 
intention is to eventually use our new model to guide decisions 
for Lu-TATE patient restrictions and release from our institution.

EP-0718
Equivalent dose rate at 1m from patients after 177Lu-
octreotate peptide receptor radionuclide therapy and its 
predictive factors
J. T. Zhang-Yin1, N. Guilabert2, M. Calzada1, T. Kiffel1, I. Keller1, F. 
Montravers1, J. Lumbroso2, J. Talbot1; 1Tenon Hospital APHP, Paris, 
FRANCE, 2Institut Gustave Roussy, Villejuif, FRANCE.

Introduction: A new radiopharmaceutical 177Lu dotatate (Lu-
tathera®, Advanced Accelerator Applications), has been ap-
proved recently for use in the treatment of gastroenteropan-
creatic neuroendocrine tumors (GEP-NETs) in several European 
countries and USA. The radiation safety after treatment is barely 
studied; especially the radiation exposure of the entourage of 
patients treated remains a subject of controversy. This study 
aims to improve the management of these patients by analyz-
ing the decrease of the external dose rate in order to predict 
how long a patient need to stay in a nuclear medicine depart-
ment. Subjects and Methods: An observational prospective 
study was conducted in two hospitals for a duration of two 
years. Patients with GEP-NETs treated with Lutathera® were in-
cluded. After collecting informed consent, clinical and paraclin-
ical data, including those from PET/CT, equivalent dose rate at 
1m (EDR-1m) measurements were performed repeatedly seven 
times after the end of treatment, until the 4th hour post-treat-
ment, on two different anatomical areas (thorax and pelvis). 
Then a multivariate analysis between the decrease of equivalent 
dose rate and the clinical and paraclinical data in search of sta-
tistical correlation. Results: From May 2016 to April 2018, thirty 
eight series of measurements from twenty different patients 
were carried out. The EDR-1m at the end of measurements (the 
4th hour post-treatment), is less than 40μSv / h for all of them 
and less than 25μSv / h for 29 of them. The EDR-1m becomes 
less than 40μSv / h generally in one hour. The average half-life of 
decrease is about 2h30 with a considerable inter-individual vari-
ability, varying from 1h to 4h. The thorax seems to the site which 
has the best reproducibility of the measurements, compared to 
the pelvis. There is a statistically significant correlation between 
the average half-life of decrease and the creatinine clearance 
value on the one hand and the tumor burden (quantified by the 
metabolic volume of patients who had PET / CT) on the other 
hand. Conclusion: This study suggests that most patients treat-
ed with Luthatera® do not need to stay in the nuclear medicine 
department only for radiation safety. Renal function and tumor 

burden appear to be correlated with the decrease of equivalent 
dose rate and could be useful to predict possible duration of 
hospitalization.

EP-0719
Rechallenge 177Lu-PSMA radioligand therapy: First 
assessment in patients with metastatic prostate cancer
A. Gafita1, M. Eiber1, I. Rauscher1, M. Retz2, K. Knorr1, M. Heck2, J. 
Gschwend2, M. Schwaiger1, W. Weber1, R. Tauber2; 1Department of 
Nuclear Medicine, Klinikum rechts der Isar der TU Munich, Munich, 
GERMANY, 2Department of Urology, Klinikum rechts der Isar der TU 
Munich, Munich, GERMANY.

Aim: Radioligand therapy (RLT) with 177Lutetium-PSMA is gain-
ing more and more interest as a therapeutic option for advanced 
prostate cancer. For chemotherapy there are examples where 
patients responded to reintroduction of the same therapy (drug 
rechallenge) after drug holiday following disease relapse. No 
previous work has described PSMA-targeted RLT in a rechallenge 
setting. Hence, our aim was to analyse the feasibility of rechal-
lenge 177Lu-PSMA RLT. Material & Methods: We retrospectively 
analysed the efficacy and safety profile of 177Lu-PSMA I&T thera-
py in patients with metastatic prostate cancer who underwent 
multiple lines of treatment. The antitumor effect was assessed 
using serum-PSA levels and imaging by 68Ga-PSMA-11 PET/CT 
according to PERCIST 1.0 criteria. Non-hematological and he-
matological adverse events were analysed from the clinical re-
ports and were graded according to the Common Terminology 
Criteria for Adverse Events (CTCAE v5.0). PSA progression-free 
survival (PSA-PFS) and overall survival (OS) were calculated be-
ginning with the date of first rechallenge cycle. Results: Nine 
patients received rechallenge 177Lu-PSMA I&T RLT with a medi-
an number of 2 cycles (range 1-4). During initial 177Lu-PSMA I&T, 
all patients had at least 50% maximum PSA decline, of whom 
66.6% (6 of 9) had at least 90% maximum PSA decline. During 
rechallenge, a maximum PSA decrease of at least 30%, 50% and 
90% was achieved in 66.6% of patients (6 of 9), 33.3% (3 of 9) 
and 11.1% (1 of 9), respectively. Partial response was present 
in 3 out of 7 patients who have completed 68Ga-PSMA-11 PET 
imaging prior and after treatment. 4 patients exhibited progres-
sive disease with new lesions. No grade 4 toxicity was observed. 
Grade 3 hematological toxicity occurred in 3 patients, including 
anemia (n=1) and thrombopenia (n=2). Renal toxicity (grade 1) 
was noticed in 1 patient. Xerostomia (grade 1) was noticed in 3 
patients. The median PSA-PFS was 3.3 (95% confidence inter-
val: 1.5-10.4) months. The median OS was 6.1 (95% confidence 
interval: 1.7-24.4) months. Four patients (44%) were still alive at 
last follow-up. Conclusion: Our results in a small patient cohort 
with initial excellent response during 177Lu-PSMA I&T RLT indi-
cate that this treatment is effective even in rechallenge setting 
at low toxicity levels. To confirm our findings further analyses in 
large patient cohorts are warranted and promising.

EP-0720
Peptide Receptor Radionuclide Therapy (PRRT) in Patients 
with Grade 3 Neuroendocrine Neoplasms: Safety and 
overall survival in 69 patients
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J. Zhang, H. Kulkarni, A. Singh, K. Niepsch, D. Müller, C. Lehmann, 
R. Baum; THERANOSTICS Center for Molecular Radiotherapy & 
Molecular Imaging, ENETS Center of Excellence, Zentralklinik Bad 
Berka, Bad Berka, GERMANY.

Objectives: To date, limited data are available concerning pep-
tide receptor radionuclide therapy (PRRT) of grade 3 (G3) neuro-
endocrine neoplasms (NENs) with a Ki-67 proliferation index of 
>20%. The purpose of this study was to analyze the long-term 
outcome, efficacy and safety of PRRT in patients with SSTR-ex-
pressing G3 NEN. Methods: A total of 69 eligible patients (41 
males, 28 females; age 28-81 y, mean age 58.1 ± 12.9 y) with 
pathologically confirmed G3 NEN were consecutively enrolled. 
All subjects received PRRT with lutetium-177 (177Lu) and/or yt-
tium-90 (90Y) labeled somatostatin analogs (DOTATATE or DOTA-
TOC). Kaplan-Meier analysis was performed to calculate progres-
sion-free survival (PFS) and overall survival (OS), defined from 
start of PRRT, including a subgroup analysis for patients with a 
Ki-67 index of ≤ 55% and >55%. Treatment response was eval-
uated according to RECIST 1.1 as well as by molecular imaging 
criteria (EORTC). Short and long-term toxicity was documented 
(CTCAE v.5.0) using a prospective database with over 250 items 
per patient. Results: Forty-six patients had pancreatic, 11 CUP, 
6 midgut, 3 stomach and 3 rectum NEN. FDG-avid disease was 
present at baseline in 86.7% patients. DCR at 3 months post-PR-
RT was 78.2%, encompassing PR in 30.9% and SD in 47.3%, re-
spectively. 56 of 69 (81%) patients died with a median follow-up 
time of 94.3 months (range 0.1-114.4 months). The median PFS 
was 9.6 months and median OS 19.9 months. For G3 NEN with a 
Ki-67 ≤ 55% (n=53), the median PFS was 11 months and median 
OS 22 months. Patients with a Ki-67 > 55% (n=11), has a median 
PFS of 4 months and a median OS of 7 months. For those pa-
tients with positive SSTR imaging but no FDG uptake, the me-
dian PFS was 24 months and median OS was 42 months. PRRT 
was tolerated well by all patients; no grade 3 or grade 4 my-
elotoxicity occurred and no clinically significant decline in renal 
function was observed. There was no hepatic toxicity. Conclu-
sion: PRRT is efficacious in G3 NEN, even in patients who have 
failed chemotherapy, and was tolerated well without significant 
adverse effects. This treatment approach results in promising 
clinical outcome especially in patients with a Ki-67 index of ≤ 
55%. Baseline FDG along with SSTR molecular imaging is useful 
to stratify those G3-NEN patients with high uptake on SSTR PET/
CT and no or minor FDG-avidity, a mismatch pattern which is 
associated with a better long term prognosis.

EP-0721
Pregnancy and delivery after PRRT without sequelae - 
report on 4 cases
J. Zhang, H. Kulkarni, V. Guiote, R. Baum; THERANOSTICS Center 
for Molecular Radiotherapy & Molecular Imaging, ENETS Center of 
Excellence, Zentralklinik Bad Berka, Bad Berka, GERMANY.

Peptide receptor radionuclide therapy (PRRT) with radiola-
belled somatostatin analogues has been proven very useful 
in the management of advanced, well differentiated neuroen-
docrine neoplasia (NEN). Till date, there have been no reports 

about pregnancy outcomes in NEN patients, who have received 
therapeutic activities of radiolabelled peptides, keeping in mind 
probable negative radiation effects. We present here the first 
report on pregnancy outcomes in NEN patients, who have re-
ceived several cycles of PRRT. Methods: Clinical features, treat-
ment parameters, pregnancy and birth outcomes in four young 
NEN patients (3 females and 1 male, age 28-39 y, mean age 33.0 
± 4.7 y), who successfully gave birth to (or fathered) a child after 
having received PRRT with 177Lu or 90Y labelled DOTATATE/DOTA-
TOC/DOTA-JR11 between 2008 and 2017. Results: All patients 
had well-differentiated (G1/G2) NEN, 1 pancreatic NEN with liver 
metastases, 1 pancreatic NEN with liver, lymph node and cardiac 
metastases, 1 jejunum NEN with liver metastases, and 1 female 
patient having NEN origin in the ovary with extensive peritone-
al, lymph node and liver metastases. Prior treatments included 
surgery in two, octreotide LAR in two, and transarterial chemo-
embolization in one patient. Baseline (pre-treatment) SUVmax 
on 68Ga-DOTATATE PET/CT was 47.5 ± 24.7 (range 12.3-71.3). 2 
patients were treated with 177Lu-DOTATATE/-TOC, whereas the 
other 2 patients received DUO-PRRT with sequential adminis-
tration of 90Y- and 177Lu- DOTATATE/DOTATOC/DOTA-JR11. The 
median administered activity was 20 GBq (range 13-27 GBq) 
in 3-4 cycles. Treatment was tolerated extremely well by all pa-
tients without significant adverse effects. At 3 months post-PR-
RT based on molecular imaging criteria (EORTC), 1/4 patients 
had CR, 2/4 PR and 1/4 SD, and by RECIST, 1/4 had PR and 3/4 
had SD. After 3-4 cycles of PRRT, CR was achieved in 2/4 and 
PR in 2/4 by both, EORTC and RECIST criteria. Disease Control 
Rate was 100%. Conception in one female patient was by in-vi-
tro fertilization, whereas the mode of conception was natural in 
the other 3 cases. All the new-borns were healthy and exhibited 
no malformations. The intervals from first PRRT to birth were 20, 
37, 52 and 83 months, whereas that from the last PRRT cycle to 
birth were 12, 27, 42, and 67 months, respectively. All patients 
were alive with a follow-up period of 61-114 months after first 
PRRT. Conclusion: Pregnancy as well as birth without sequelae 
is possible in patients with neuroendocrine neoplasia, who have 
been treated with PRRT.

EP-0722
Preliminary results of a Peptide Receptor Radionuclide-
Therapy (PRRT) trial: prognostic role of baseline 68Ga-
DOTATOC PET/CT and tumour dosimetry
A. Filice1, F. Fioroni2, E. Grassi2, D. Finocchiaro2, A. Fraternali1, C. 
Coruzzi1, M. Asti1, B. Giulia3, A. Frasoldati4, A. Versari1; 1Unit of 
Nuclear Medicine, Azienda Unità Sanitaria Locale - IRCCS, Reggio 
Emilia, ITALY, 2Medical Physics Unit, Azienda Unità Sanitaria 
Locale - IRCCS, Reggio Emilia, ITALY, 3Radiology Unit. Department 
of diagnostic imaging and laboratory. AUSL-IRCCS - Clinical and 
Experimental Medicine PhD program. University of Modena and 
Reggio Emilia, Reggio Emilia, ITALY, 4Unit of Endocrinology, Azienda 
Unità Sanitaria Locale - IRCCS, Reggio Emilia, ITALY.

Aim: This work is addressed to explore the predictive value of 
baseline 68Ga-DOTATOC PET/CT and lesion dosimetry. Materi-
al and Methods: In a phase II trial for PRRT, patients with pro-
gressive NET underwent PRRT with 177Lu/90Y-DOTATOC. All pts 
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had baseline 68Ga-DOTATOC PET/CT. The most representative 
lesions (max 5) for each patient were chosen. Each patient un-
derwent a dosimetry study for organs at risk and for lesions. The 
red marrow dose couldn’t exceed 2 Gy and the kidney Biologi-
cal Effective Dose (BED) could not exceed 48 Gy. The absorbed 
dose for every selected lesion was calculated. The selected 
patients were the first 22 patients (89 lesions) who completed 
PRRT and were evaluated with a post-treatment 68Ga-DOTATOC 
PET-CT. SUVmax for each lesion was measured in the basal and 
post-treatment PET-CT. Baseline SUVmax values were divided 
into 3 classes (low uptake:SUV < 20; medium uptake: SUV 20-
30; high uptake: SUV > 30). SUVmax variation between baseline 
and post-treatment value was calculated. SUVmax variations 
were used to define the lesion response according to PERCIST 
criteria creating 3 groups (complete/partial response-CR/PR, 
stable disease-SD and progression-PD). Absorbed doses es-
timates to lesions from dosimetry were divided into 3 classes 
(D<50Gy; D50-100Gy; D>100Gy). Results: PERCIST classification 
versus basal SUVmax values provided: for SUVmax >20 PR=8%, 
SD=38%, PD=54%; for 20<SUVmax<30 PR=38%, SD=50%, 
PD=12% ; for SUVmax>30 PR=63%, SD=32%, PD=3%. The con-
tingency table provided a p-value < 0.00001 for Chi-square test 
(significant test at p < 0.05), showing an association between 
PERCIST classification and basal SUV max. Correlations between 
basal SUVmax values and SUV max variations were considered: 
Pearson’s correlation test showed a weak correlation between 
patient outcome and basal SUV max (R= -0.436). The PERCIST 
classification versus lesion doses provided: for D <50 PR=55%, 
SD=26%, PD=19%; for 50<D<100 PR=47%, SD=43%, PD=10% 
; for D>100 PR=48%, SD=48%, PD=4%. Chi-square test did not 
provide any significant association and no correlation was iden-
tified. Conclusion: Preliminary results showed that basal PET/CT 
has a predictive value for the therapy outcome in PRRT. A larger 
cohort of patient should be considered to confirm this result. 
The lack of association and correlation of PERCIST response with 
lesion doses is probably due to the punctual characteristics of 
SUVmax. Besides, absorbed doses take into account the kinetics 
of the radiopharmaceutical, unlike PET/CT examinations. Oth-
er parameters such as SUVmean in the lesion volume and the 
product of SUVmean and lesion volume might be much more 
reliable for this purpose.

EP-0723
PRRT using the radiolabelled somatostatin receptor 
antagonist Lu-177 DOTA-LM3: First Results of 
biodistribution and dosimetry in comparison with Lu-177 
DOTATOC
C. Schuchardt1, H. R. Kulkarni1, S. Wiessalla1, M. Shahin Far1, A. 
Singh1, T. Langbein1, C. Lehmann1, M. Fani2, H. Maecke3, R. P. Baum1; 
1Zentralklinik Bad Berka GmbH, Bad Berka, GERMANY, 2University 
Hospital of Basel, Basel, SWITZERLAND, 3University Hospital 
Freiburg, Freiburg, GERMANY.

Aim: PET/CT using somatostatin receptor (SSTR) antagonists 
demonstrates a higher sensitivity and tumour detection rate 
than using SSTR-agonists, because of the higher receptor af-
finity. The aim of this study was to determine the kinetics and 

dosimetry of Lu-177 labelled SSTR antagonist DOTA-LM3 in 
comparison to DOTATOC. Methods: Nine patients were treated 
with 5.9+/-1.3 GBq Lu-177 DOTA-LM3 after confirmation of high 
uptake using Ga-68 NODAGA-LM3 PET/CT. The biodistribution 
was determined based on planar whole-body scans & SPECT/CT 
and dosimetric calculations were performed using OLINDA soft-
ware (MIRD Scheme). The kinetics were represented in terms of 
median effective half-life (hours) and median uptake (%IA, frac-
tion of injected activity), which were calculated using the fit of 
the time-dependent activity curve to a mono- or bi-exponential 
function. The results were compared with SSTR agonist in 308 
patients receiving 7+/-1 GBq Lu-177 DOTATOC. Results: The 
median uptake of Lu-177 DOTA-LM3 20h p.i. was significantly 
higher than Lu-177 DOTATOC - in whole body: 73% vs 19%, in 
kidneys: 6% vs 1.7%, in the spleen: 4% vs 1% as well as in the tu-
mour: 0.2%/ml vs 0.1%/ml. DOTA-LM3 revealed a longer whole-
body effective half-life (76h) as compared with DOTATOC (50h), 
which was concordant for kidneys (LM3 81h, TOC 62h), spleen 
(LM3 90h, TOC 73h) as well as metastases (LM3 106h, TOC 73h). 
Longer effective half-life and higher uptake resulted in higher 
mean absorbed organ and tumour doses (Gy/GBq) using DO-
TA-LM3 as against DOTATOC - in whole body: 0.13 vs 0.03, in 
kidneys: TOC 2.4 vs 0.6, in the spleen: 4.0 vs 0.7 and in tumour: 
20.0 vs 6.0. Liver metastases demonstrated the highest uptake 
and longest effective half-life of DOTA-LM3 (0.15%/ml and 110h, 
respectively). The highest tumour dose in liver metastases was 
therefore achieved when using DOTA-LM3 (26Gy/GBq), sig-
nificantly higher than for DOTATOC (7Gy/GBq). Conclusions: 
DOTA-LM3 revealed a higher accumulation in tumour lesions, 
which is in agreement with molecular imaging using SSTR an-
tagonists. Therefore despite the higher mean absorbed organ 
doses, PRRT using Lu-177 DOTA-LM3 seems to be promising be-
cause much higher tumour doses could be achieved in compar-
ison with Lu-177 DOTATOC. Further studies in a larger number 
of patients are necessary to confirm these preliminary results.

EP-0724
Chronic Kidney Disease and Hematologic Toxicity one Year 
after Four Cycles of Radionuclide Peptide Therapy (RNPT)
B. Nilica1, H. Svirydenka1, J. Fritz2, J. Maffey-Steffan1, C. Uprimny1, A. 
Kroiss1, S. Buxbaum1, M. Rodrigues1, I. Virgolini1; 1Universitätsklinik 
für Nuklearmedizin, Innsbruck, AUSTRIA, 2Medical University 
Innsbruck, Innsbruck, AUSTRIA.

Purpose: Renal and hematologic long-term side effects after 
RNPT have been described in heterogeneous studies using vari-
ous cumulative activities, number of treatments or radiolabeled 
peptides. We analyzed long-term side effects for a homogenous 
treatment schedule in RNPT-patients. Methods: From our da-
tabase we extracted 384 patients having RNPT from April 2005 
to June 2017. Patients were analyzed if the same radio-peptide 
(177Lu-DOTA-TATE or 90Y-DOTA-TOC) was applied four times 
within a 10 to 12 week-interval. Follow-up data were analyzed 
at 12 months after fourth treatment cycle. 89 from 384 patients 
fulfilled inclusion criteria. One patient had three and 11 patients 
had two times four RNPT-cycles resulting in 102 cases. Glomeru-
lar filtration rate (GFR), hemoglobin (Hb), white blood cells (WBC) 
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and platelets before first and one year after the fourth therapy 
cycle were compared. GFR-Grading is according to chronic kid-
ney disease classification (CKD). GFR above 60 ml/min/1.73m2 
was summarized as Grade 1-2, all other values according to 
CKD-classification. Grading of hematotoxicity is according to 
Common Terminology Criteria for Adverse Events (CTCAE). 
Impact of subgroups (age, gender, cumulative activity, type of 
RNPT) on long-term-toxicity was assessed. Results: One year af-
ter the fourth therapy cycle 71 (69.6%) cases had GFR Grade 1-2 
compared to 87 (85.3%) cases prior to therapy (p<0.001), Grade 
3a in 13 (12.7%) cases, Grade 3b in 2 (2.0%) cases, and one year 
after the fourth treatment cycle Grade 3a in 25 (24.5), Grade 3b 
in 5 (4.9%), and Grade 4 in 1 (1%). Anemia prior to RNPT and one 
year after was Grade 0 in 63 (61.8 %) versus 48 (47.1 %) (p<0.001), 
Grade 1 in 36 (35.3%) versus 48 (47.1%) (p<0.001), and Grade 2 
in three (2.9%) versus six (5.9%) cases. White blood cells Grade 
0 in 89 (87.3%) versus 83 (81.4%), Grade 1 in 12 (11.8%) versus 
13 (12.7%), and Grade 2 in 1 (1%) versus 6 (5.9%). Platelets were 
Grade 0 in 92 (90.2%) versus 84 (82.4%), Grade 1 in 10 (9.8%) ver-
sus 18 (17.6%), and none Grade 2 or higher. Subgroup analysis: 
only age above 65 years showed a higher incidence for anemia: 
Grade 0 was found in 31 (70.5%) cases initially versus 18 (40.9%) 
after RNPT (p=0.002). Conclusion: The majority of patients 
shows no or only mild to moderate kidney disease or hemato-
toxicity one year after completion of standardized RNPT using 
four treatment cycles. RNPT does not preclude future oncologic 
treatment in case of progressive disease.

EP-0725
Evaluating single point measurement for dosimetry in 
177Lu-DOTATATE therapy
J. Svensson1, R. Hermann2, T. Rydén2, L. Hagmarker2, P. Bernhardt2; 
1Institution of clinical sciences, Department of Oncology, Göteborg, 
SWEDEN, 2Institution of clinical sciences, Department of Radiation 
Physics, Göteborg, SWEDEN.

Radionuclide therapy for malignant disease is a continuously 
developing field. Peptide Receptor Radionuclide Therapy has 
proven to be a valuable and safe treatment alternative for neuro-
endocrine tumors. Next steps are further optimization according 
to patient selection, efficacy as well as safety monitoring includ-
ing dosimetry. This study evaluates if single point measurement 
of activity concentration after therapy correlates with obtained 
absorbed doses for kidney, bone marrow and tumors. Materials 
&Methods: Forty-five patients with somatostatin receptor posi-
tive advanced NET were treated with 3.7 to 7.4 GBq of 177Lu-DO-
TATATE at 1 to 6 occasions at Sahlgrenska University Hospital, 
Gothenburg. Risk organ and tumor dosimetry was performed by 
activity quantification in planar images at 2, 24, 48 and 196 hours 
and a SPECT at 24 hours p.i. The relationship between obtained 
absorbed doses and the activity concentration in kidneys, bone 
marrow and tumors at different times for single point measure-
ment (2, 24, 48 or 196 hours) in planar images were then evaluat-
ed. Results: Single point measurement of activity concentration 
in kidneys, bone marrow and tumors at 24, 48 or 196 hours p.i. 
showed a linear relationship with dose estimates from four point 
hybrid image quantification. R2 values were 0.83, 0.87 and 0.88 

for kidneys and 0.83, 0.77 and 0.77 for bone marrow at 24, 48 
and 196 h.p.i. respectively. For tumor dosimetry 196 h.p.i. imag-
ing showed a R2 of 0.95. Single point measurement of activity 
concentration in 2 hour p.i. images gave R2 values of 0.32 (kid-
neys), 0.5 (bone marrow) and 0.66 (tumor). Conclusion: Single 
point measurement of activity concentration at 24, 48 or 196 
h.p.i may be a surrogate for dose estimates in 177Lu-DOTATATE 
therapy though variation is observed. For high accuracy, kinetics 
of the radiopharmaceutical should be obtained by 3 or 4 point 
measurement of activity at first treatment. As individual radio-
sensitivity varies it should always be completed with biomarkers 
for renal and bone marrow function.

EP-0726
Response Assessment of 131I-mIBG-therapy in high-risk 
neuroblastoma patients: SIOPEN or Curie score ?
M. C. Schmidt1, G. Plum2, J. Gecht2, F. Berthold2, B. Hero2, A. 
Drzezga1, T. Simon2, B. Decarolis2; 1Department of Nuclear 
Medicine, Cologne, GERMANY, 2Department of Pediatric Oncology 
and Hematology, Cologne, GERMANY.

Introduction: 131I-mIBG-therapy is an established treatment op-
tion in high-risk neuroblastoma. Its effect on the SIOPEN and Cu-
rie score has not been investigated so far. Patients & Methods: 
121 123I-mIBG scans of 48 patients who received 131I-mIBG thera-
py at our center between 2004 and 2017 were scored according 
to SIOPEN and modified Curie score before (t1; n=48), during (t2; 
n=43) and 3 - 6 months after (t3; n=30) 131I-mIBG-therapy. The ef-
fect of 131I-mIBG-therapy on the scores from 123I-mIBG scans was 
analyzed and correlated to risk factors and clinical features. Re-
sults: At t1, SIOPEN score was 0 in 15 patients while Curie score 
was 0 in 6 patients, indicating 9 patients with soft tissue metasta-
ses only. Five patients had 123I-mIBG-positive primary tumors only 
and 1 patient received 131I-mIBG therapy without unequivocally 
123I-mIBG-positive lesions. After exclusion of 123I-mIBG scans with 
a score = 0, median SIOPEN score was 13 at t1 [range 1 - 52], 
16 at t2 [range 1 - 56] and 8.5 at t3 [range 1 - 54]. For the same 
cohort Curie scores were 5.5 [t1; range 1 - 24], 5 [t2; range 1 - 25] 
and 4 [t3; range 1 - 26] respectively. Of 43 patients with available 
123I-mIBG scans at both time points, scores were higher at t2 than 
at t1 in 20 (SIOPEN; median 27 vs. 18; p<0.001) and 21 (Curie; 
median 12 vs. 8; p<0.001) patients respectively. However, none 
out of 12 patients with a pre-treatment SIOPEN score = 0 and 
only one out of 4 patients with a pre-treatment Curie score = 0 
showed a score > 0 in the posttherapy 131I-mIBG scan. Of 30 pa-
tients with available 123I-mIBG scans at t3, reduction of the scores 
were seen in 10 patients (SIOPEN; median 16 vs. 4.5; p=0.005) 
and 14 patients (Curie; median 7 vs 0.5; p=0.001) respectively and 
was neither correlated with status of MYCN or 1p nor with age at 
initial diagnosis or at mIBG-therapy nor with mIBG-score at t1 nor 
with concomitant therapy. Conclusion: After 131I-mIBG-therapy, 
33 - 50% of patients showed a reduction of scores in 123I-mIBG 
scans 3 to 6 months after 131I-mIBG-therapy. Patients with neg-
ative diagnostic 123I-mIBG-scans are unlikely to show mIBG-avid 
metastases in posttreatment 131I-mIBG-scans. As to the method-
ology, SIOPEN scores were higher than Curie scores, and both 
scoring systems are useful for response assessment.
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EP-0727
Combined Peptide Radio-Receptor Therapy (PRRT) 
And Liver Selective Internal Radiation Therapy (SIRT) In 
Patients With Metastatic Neuroendocrine Tumors: Which Is 
The Best Sequence?
G. A. Follacchio1,2, M. Maccauro2, S. Pusceddu3, A. Lorenzoni2, M. 
Mira2, N. Prinzi3, C. Chiesa2, A. Capozza2, C. Spreafico4, G. Aliberti2, 
S. Bhoori5, A. Marchianò4, E. Seregni2, V. Mazzaferro5; 1Nuclear 
Medicine Unit, Sapienza University - Policlinico Umberto I, Rome, 
ITALY, 2Nuclear Medicine Unit, Fondazione IRCCS Istituto Nazionale 
Tumori, Milan, ITALY, 3Medical Oncology, Fondazione IRCCS Istituto 
Nazionale Tumori, Milan, ITALY, 4Radiology, Fondazione IRCCS 
Istituto Nazionale Tumori, Milan, ITALY, 5Gastrointestinal Surgery 
and Liver Transplantation, Fondazione IRCCS Istituto Nazionale 
Tumori, Milan, ITALY.

Purpose: Nuclear medicine treatments for neuroendocrine 
tumors (NETs) are gaining increasing acceptance among cli-
nicians, but optimal treatment sequence remains controver-
sial. Aim of this work was to investigate safety, tolerability and 
activity of sequential treatment with Peptide Radio-Receptor 
Therapy (PRRT) and Selective Internal Radiation Therapy (SIRT) 
in patients with liver-only metastatic NETs. Subjects and Meth-
ods: Records from metastatic NET patients being treated with 
at least one cycle of both PRRT and SIRT in Nuclear Medicine 
Unit of Milan National Cancer Institute, from March 2008 to Jan-
uary 2018, were retrospectively reviewed. Safety and tolerability 
of sequential treatments were assessed with scheduled blood 
tests. Treatment activity was evaluated in terms of instrumental 
response according to RECIST criteria (version 1.1) for PRRT and 
RECIST plus mRECIST criteria for SIRT. A treatment-specific Pro-
gression-Free Survival was evaluated using descriptive statistics. 
Results: Eight patients who underwent both 90Y-radioemboli-
sation and PRRT were identified. Patients had G1-G2 GEP-NETs 
with unresectable liver-only metastatic disease. Five patients 
(Group 1) underwent SIRT procedure before PRRT, three pa-
tients (Group 2) received PRRT followed by SIRT. A single SIRT 
procedure was performed in three patients; five patients under-
went two consecutive radioembolisations with a median time 
interval between procedures of 11 months (range 3-32). Con-
sidering PRRT, three patients completed the 6 scheduled cycles, 
three patients discontinued treatment due to disease progres-
sion and one due to pulmonary embolism. In one patient, PRRT 
treatment was ongoing at the time of analysis. Both therapeutic 
combinations showed a limited toxicity profile, with no delayed 
G3-4 adverse effects. Symptomatic benefit was observed in 
syndromic patients after both treatments. The best instrumen-
tal response was observed at 1-month follow-up CT after SIRT 
(DCR 75%) and 3-months follow-up CT after PRRT (DCR 100%). 
Median follow-up from the first nuclear medicine treatment to 
the date of last contact or death was 52 months (range 14-65). 
In Group 1, median follow-up was 29 months (range 14-65) vs 
55 months of Group 2 (range 52-57). Median Post-PRRT PFS was 
16 months (Group 1=12 months vs Group 2=20 months). Medi-
an Post-SIRT PFS was 14 months (Group 1=14 months vs Group 
2=15 months). Conclusions: This study on a small case series of 
liver-only metastatic GEP-NETs patients treated with sequential 

radionuclide therapies found no cumulative toxicity issues for 
the combined approach and could suggest to adopt PRRT as an 
upfront treatment followed by SIRT.

EP-0728
Towards dose-response relationship in gastro-entero-
pancreatic neuroendocrine tumours (GEP-NETs) treated 
with 177Lu-DOTATATE peptide receptor radionuclide 
therapy (PRRT)
G. Marin1, H. Levillain1, I. Karfis1, C. Marin1, B. Vanderlinden1, N. 
Reynaert1, S. Vandenberghe2, P. Flamen1; 1Institut Jules Bordet, 
Bruxelles, BELGIUM, 2UGent, Gent, BELGIUM.

Introduction: PRRT with 177Lu-DOTATATE is an established treat-
ment for metastatic well-differentiated GEP-NETs. Even though 
combining patients with different GEP-NET primary sites could 
improve the statistical power, dose-response relationship might 
depend on the tumour primary site. This work aims to study the 
relationship between absorbed dose at first 177Lu-DOTATATE ad-
ministration (D1A), tumour primary site and GEP-NET response 
to PRRT. Materials and Methods: Fifteen consecutive patients 
with well-differentiated GEP-NETs underwent PRRT with 3-5 
cycles of 177Lu-DOTATATE, each of them followed by three post-
PRRT-SPECT/CTs (4, 24, 168 h post-administration). Baseline and 
end-of-treatment 68Ga-DOTATATE-PET/CTs were performed; im-
age quality was assessed using predefined criteria (administra-
tion-to-imaging delay, injected activity…).Patients were classi-
fied in three groups—pancreatic, intestinal or rectal—according 
to tumour primary site.Lesion-based dosimetry was performed 
on post-PRRT-SPECT/CTs (PMOD® 3.4 software). Peak specific 
activity was measured in a sphere surrounding the lesion on 
each image. These results were fitted over time with a biexpo-
nential function. Dose in lesion was computed assuming local 
energy deposition and homogenous specific activity. Response 
assessment was performed on baseline and end-of-treatment 
68Ga-DOTATATE-PET/CTs (AWserver 3.2 software, GE-Healthcare®). 
Lesions were delineated with a threshold equal to the baseline 
normal kidney cortex uptake measured in a 2 cm diameter 
sphere (Marin et al, EANM 2016). Lesion-based response to PRRT 
was assessed by decrease in lesion-uptake-volume (LUV). Data 
normality was checked with D’Agostino-Pearson normality test. 
The variability of D1Aand LUV-decrease in function of GEP-NET 
group was evaluated respectively with Kruskal-Wallis and one-
way ANOVA test, according to normality test results (GraphPad 
software 7.1, Prism®). Results: This study included 61 GEP-NET le-
sions of which 20, 25 and 16 were classified respectively as pan-
creatic, intestinal and rectal. D1Adid not pass normality test. [first 
quartile; median; third quartile] was [19.8; 38.5; 59.5], [22.5; 48.6; 
68.1] and [24.0; 72.4; 105.3] Gy for pancreatic, intestinal and rectal 
GEP-NETs respectively. D1Adistributions were not significantly dif-
ferent (p=0.19). LUV-decrease passed normality test. Mean±SD 
was 58.8±41.6, 33.8±30.6 and 79.5±21.6 % for pancreatic, intesti-
nal and rectal GEP-NETs respectively. LUV-decrease distributions 
were significantly different (p<0.001). Pancreatic and rectal GEP-
NET LUV-decreases were significantly different from intestinal 
(p<0.05 and p<0.001 respectively). The difference between pan-
creatic and rectal LUV-decreases was not statistically significant 
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(p=0.3). Conclusion: This study indicates that GEP-NET response 
to PRRT highly depends on tumour primary site (despite similar 
lesion absorbed doses at first administration), reflecting different 
degrees of radiosensibility of these tumours.

EP-0729
In-vivo stability of 177Lu-DOTATATE during peptide 
receptor radionuclide therapy
H. Wilking1, E. Ilan2,1, M. Sandström2,1, C. Andersson2,1, A. Öst1, I. 
Velikyan2,1, K. Fröss-Baron2,1, A. Sundin2,1, M. Lubberink2,1; 1Uppsala 
University Hospital, Uppsala, SWEDEN, 2Uppsala University, 
Uppsala, SWEDEN.

Introduction: 177Lu-DOTATATE has recently been approved by 
the FDA for peptide receptor radionuclide therapy (PRRT) of 
neuroendocrine tumours based on the results of the NETTER-1 
trial. Both analysis of urine samples from patients during the 
NETTER-1 trial, showing radiochemical purity close to 100% up 
to 48 h after administration, and in-vitro studies using human 
hepatocytes, similarly showing no hepatic metabolic degrada-
tion, suggest a high level of in-vivo stability of 177Lu-DOTATATE1. 
The aim of the present study was to assess the in-vivo stability 
of 177Lu-DOTATATE using blood sampling and high performance 
liquid chromatography (HPLC) in patients undergoing PRRT. 
Methods: Six neuroendocrine tumour patients were included. 
177Lu-DOTATATE (7.4 GBq) was administered as a 30 min infusion 
combined with 2 h of amino acid solution infusion for kidney 
protection starting 30 min before administration of radioactivity. 
Blood samples were taken immediately after end of 177Lu-DO-
TATATE infusion and at 4 h, 24 h, and 96 h, centrifuged and in-
jected onto an Xbridge BEH130 C18 HPLC column after protein 
precipitation and filtering. Samples were eluted at 6 ml/min for 
15 min using a gradient of TFA 0.1%: TFA 0.1% in acetonitrile and 
collected into 30 fractions, and radioactivity concentrations were 
measured using an automated gamma counter. Results: The 
fraction of intact 177Lu-DOTATATE decreased from 100% imme-
diately after infusion to 96±3% at 4 h p.i., 48±7% at 24 h p.i. and 
5±3% at 96 h p.i. Three radioactive metabolite fractions could be 
consistently identified at 3, 9 and 12 min retention time, with 
parent fraction at 8 min. Plasma to whole blood ratio was con-
stant and similar across patients and time points at around 1.65, 
indicating that all blood radioactivity was contained in plasma 
rather than blood cells. Between-patient variability in metabo-
lism was small. Conclusion: Our results suggest that in-vivo sta-
bility of 177Lu-DOTATATE is much lower than previously hypoth-
esised, with the major part of radioactivity in plasma consisting 
of 177Lu-labelled metabolites already at 24 h p.i.. The possible 
impact of this finding on 177Lu-DOTATATE-therapy and of using 
different preparations needs to be further assessed. References: 
1Lutathera European public assessment report, EMA, 2018

EP-0730
Prognostic importance of serum PSA response in patients 
who received Luttetium-177 prostate specific antigen 
treatment for castration resistant prostate cancer
C. Soydal1, M. Araz1, Y. Urun2, D. Nak1, E. Ozkan1, N. O. Kucuk1; 
1Ankara University Medical Faculty Department of Nuclear 

Medicine, Ankara, TURKEY, 2Ankara University Medical Faculty 
Department of Medical Oncology, Ankara, TURKEY.

Aim: We aimed to analyze the prognostic importance of serum 
PSA response in patients who received Lu-177 PSMA treatment 
for castration resistant prostate cancer. Additionally we analyzed 
if there is a difference in survival rates between patients who 
have bone only metastases and those have bone and soft tissue 
metastases. Material and Methods: Thirty patients (mean age 
68±10) who received Lu-177 PSMA treatment were included to 
the study. All the patients have histopathologically proven pros-
tate adenocarcinoma diagnosis and have received androgen 
deprivation and taxan based chemotherapy. Before treatment 
all the patients underwent Ga-68 PSMA PET/CT. Two hundred 
mCi Lu-177 PSMA was given in each cycle between 6 weeks 
period. In patients who were responder and have normal he-
matological parameters, treatment was completed to four cy-
cle. Additional doses were administered in patients who have 
good response in Ga-68 PSMA PET/CT after four cycle. Treat-
ment response was evaluated with serum PSA measurements, 
life quality questionnaires, radiological imaging modalities and 
Ga-68 PSMA PET/CT. Relationship between overall survival and 
PSA decline in 50% or any degree was analyzed by Kaplan-Meir-
er method. Additionally overall survival of patients who have 
bone only metastases and those have bone and soft tissue me-
tastases was compared by same method. Results: Totally 12 
patients had underwent radical prostatectomy. Gelason scores 
was ranged between 7 and 9. In pretreatment Ga-68 PSMA PET/
CT while 23 (77%) patients had bone and soft tissue metasta-
ses (lymph nodes (17), liver (3) and lung (4)), 7 (23%) had bone 
only metastases. Pretreatment serum PSA levels were ranged 
between 11.06 and 2044 ng/ml. After first cycle 50% PSA de-
cline was detected in 10 (33%) patients. In same period, any PSA 
decline was observed in 15 (50%) of patients. After completion 
of all cycles, 50% and any PSA declines were seen in 13 (43%) 
and 14 (46%) of them. During mean 11 months follow-up peri-
od 20 (67%) patients were died. Mean overall survival time was 
calculated as 12.8±2.2 (8.4-17.4, %95 CI) months for all patient 
group. Fifty percent PSA decline after first cycle (p=0.012) and 
50% (p=0.024) or any PSA decline after last cycle(p=0.016) was 
found significant parameters to estimate overall survival. There 
was not any significant difference in overall survival of patients 
between patients who have bone only or bone and soft tissue 
metastases (p=0.06). Conclusion: Serum PSA decline during 
and after Lu-177 PSMA treatment are significant parameters to 
estimate overall survival. 

EP-0731
Preliminary Results of Lu-177 PSMA I&T Therapy in 
Patients with Metastatic Castration-Resistant Prostate 
Cancer
T. Hekimsoy, G. Daglioz Gorur, S. Isgoren, H. Demir; Kocaeli 
University School of Medicine, Department of Nuclear Medicine, 
Kocaeli, TURKEY.

Purpose: The aim of this study is to present our preliminary 
results of Lu-177 PSMA I&T therapy in patients with metastatic 
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castration-resistant prostate cancer (mCRPC). Subjects & Meth-
ods: Nineteen patients with mCRPC (mean age 70.7 ± 10 years 
old) who underwent at least two cycles of Lu-177 PSMA I&T ther-
apy between August 2016 and January 2018 were investigated 
retrospectively. Mean administered activity per cycle was 4.9 ± 
0.6 GBq. Ga-68 PSMA I&T PET/CT was performed before therapy 
and repeated four weeks after every two cycles. All patients had 
laboratory tests including complete blood count, renal function 
and serum prostate-specific antigen (PSA) levels before and af-
ter four weeks of every cycle. Therapy response was evaluated 
by Ga-68 PSMA PET/CT scans and PSA levels. Adverse events 
were classified according to Common Terminology Criteria for 
Adverse Events (CTCAE) v4.0. Results: A total of 65 cycles of Lu-
177 PSMA I&T therapy (2-6 per patient) and 43 Ga-68 PSMA PET/
CT studies were performed. Gleason score of all patients was 
greater than or equal to 7. Initial mean PSA level was 103.10 
± 223.43 ng/mL (2 - 981). 5 (26.3%) out of 19 had a history of 
radical prostatectomy. 17 (89.5%) patients had bone metastasis, 
12 (63.2%) patients had lymph node metastasis, 4 (21.1%) pa-
tients had visceral organ metastasis and 10 (52.6%) patients had 
both bone and lymph node metastasis. According to follow-up 
Ga-68 PSMA PET/CT scans, 8 patients had progression while 11 
patients had partial response. 8 patients had Grade 2 and 3 pa-
tients had Grade 3 hematologic toxicity after therapy. Neither 
Grade 3 nor 4 nephrotoxicity was observed. Conclusion: Lu-177 
PSMA therapy is a safe and promising treatment option in met-
astatic castration-resistant prostate cancer.

EP-0732
Nauseas and Vomiting in PPRT, are females a particularity?
A. Lima1, P. Soeiro1, R. Silva1,2, S. Mendes1, R. Baptista1, G. Costa1,3, J. 
Feio1, J. Pedroso LIma1,3,2; 1University Hospital Center of Coimbra, 
Coimbra, PORTUGAL, 2ICNAS - Institute of Nuclear Sciences Applied 
to Health, Coimbra, PORTUGAL, 3Faculty of Medicine of the 
University of Coimbra, Coimbra, PORTUGAL.

Purpose/Introduction: Peptide receptor radionuclide therapy 
(PRRNT) is a targeted radiation therapy involving the systemic 
administration of a radiolabeled peptide designed to target with 
high affinity and specificity the somatostatin receptors overex-
pressed on neuroendocrine tumors (NET). The kidneys are the 
dose-limiting organ, and absorbed dose is significantly reduced 
by the pre-treatment administration of positively charged ami-
no acids (aa). However, nausea and/or vomit, caused by the aa 
solution and not controlled by antiemetic therapy, are a com-
mon but not ubiquitous side effect. The aim of this study was to 
assess what patient specific characteristics, if any, may predict 
the occurrence of these side effects. Subjects & Methods: All 
patients submitted to at least one [177Lu]Lu-DOTA-TATE PRRT at 
our center were selected. Nausea and/or vomits occurrence was 
recorded, in addition to, tumor type, height and weight, body 
mass index (BMI) and body surface area (BSA). Results: A to-
tal of 30 patient treated at our center, 20 men and 10 women, 
with an average age of 64.7± 11,6 years were selected. Weight, 
BMI and BSA were recorded (69.9±12.7 Kg, 25.2±3.1 Kg/m2 and 
1.8±0.2 m2, respectively). Lung carcinoid was the most common 
tumor (36.7%), followed by pancreatic (30%), gastrointestinal 

tract (23.3%), and prostate, insulinoma and medullary thyroid 
carcinoma. Fourteen patients presented with nausea and/or 
vomits (46.7%). Of all the variables tested, gender, age, tumor 
type, weight, BMI and BSA, only gender was statistically signifi-
cant (Pearson Chi-square, p<0.01, odds ratio: 0.107 - higher risk 
for female patients). Discussion/Conclusion: In our sample, a 
statistically significant difference was found between side effect 
incidence (nausea and/or vomit) and gender, females being 
more prone to their occurrence. No statistical significant differ-
ences were found among the other variables tested.

EP-0733
Prognostic factors in patients with advanced 
neuroendocrine tumors treated with 177Lu-DOTATATE
M. Mitjavila Casanovas1, J. Percovich2, P. Bello3, J. Arbizu4, V. 
Pubul5, M. Riesco6, M. Muros7, E. González7, A. Carmona-Bayonas8, 
J. Estenoz6, A. Rotger2, B. Llana9, J. Aller1, P. Jimenez-Fonseca9; 
1Hospital Universitario Puerta de Hierro Majadahonda, Madrid, 
SPAIN, 2Hospital Universitario Gregorio Marañón, Madrid, SPAIN, 
3Hospital Universitario La Fe, Valencia, SPAIN, 4Clinica Universidad 
de Navarra, Pamplona, SPAIN, 5Hospital Complejo Universitario de 
Santiago, Santiago de Compostela, SPAIN, 6Hospital Universitario 
Doce de Octubre, Madrid, SPAIN, 7Hospital Universitario Virgen 
de las Nieves, Granada, SPAIN, 8Hospital Universitario Morales 
Meseguer. UMU.IMIB, Murcia, SPAIN, 9Hospital Universitario Central 
de Asturias, Oviedo, SPAIN.

Aim: To assess the prognostic value of several variables in pa-
tients with an advanced neuroendocrine tumor (NET) treated 
with 177Lu-DOTATATE (Lu-PRRT). Materials and Methods: The 
data come from the SEPTRALU national registry of patients with 
advanced NET treated with Lu-PRRT. A multidisciplinary research 
team from nine spanish hospitals have recruited 82 patients. We 
analyzed clinico pathological variables proven to predict surviv-
al in NET: tumor grade, Ki67 index, primary tumor and metasta-
sis location, number of metastatic sites, chromogranin A levels, 
ECOG performance status (ECOG-PS), previous tyrosine kinase 
inhibitor (TKI) treatment, number of previous treatments, sur-
gery or other locoregional metastasis treatment, tumor status 
and somatostatin receptor scintigraphy (SRS) Krenning score. 
Univariate and multivariate analyses were performed to identi-
fy risk factors using a Cox proportional hazards model. Results: 
The median progression-free survival (PFS) was 18.4 months 
(95% confidence interval (CI), 14.6-NA) and overall survival (OS) 
was 28.1 months (95%CI, 19.4-NA). Median follow-up was 19.2 
months (range, 3.4-54.9) and at the time of analysis, there were 
28 progression events and 21 deaths. Lu-PRRT treatments were 
started at a median of 37.8 months (range 1.2-287.8) since the 
diagnosis of metastatic NET. Most of patients had received 1 or 
2 previous treatments, somatostatine analogues (n=80), evero-
limus (n=37), TKI (n=26), interferon (n=7). Most of them were in 
progression to these treatments and had a tumor with a SRS 
score ≥ 2 (75%). In the univariate analysis, in addition to the vari-
ables with prognostic value in the multivariate study, a ITK treat-
ment prior to PRRTs was associated with an increase in mor-
tality, hazard ratios (HR) 2.65 (95%CI, 1.06-6.58, p=0.0353), OS 
18.7 months (95%CI,10.1-NA) vs 28.1 months (95%CI, 26.0-NA), 
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in the patients who received ITK vs. those who did not. Other 
prognostic factors like ECOG-PS2-3 with HR 6.85 (95%CI, 2.41-
19.45, p 0.0003) and treatment administered in progression with 
HR11.99, (95%CI, 1.52-94.55, p 0.0183) were significant indepen-
dent prognostic factors for PFS in multivariate analysis. For OS, 
ECOG-PS2-3 (HR4.94, 95%CI, 2.41-19.45, p 0.0003) and SRS score 
4 (HR2.99, 95%CI, 1.07-8.39, p 0.036) had an adverse prognos-
tic effect. Conclusion: Treatment with Lu-PRRT demonstrates a 
similar clinical benefit in our patients to that reported by other 
groups, being the ECOG-PS the variable with the greatest im-
pact on survival.

EP-0734
Radiological, clinical, scintigraphic and serum markers 
response of advanced neuroendocrine tumors treated 
with 177Lu-DOTATATE
M. Mitjavila Casanovas1, J. Percovich2, P. Bello3, V. Pubul4, J. 
Arbizu5, M. Muros6, R. García-Carbonero7, A. Rotger2, E. González6, 
B. Llana8, M. Marín7, C. Field1, A. Carmona-Bayonas9, P. Jimenez-
Fonseca8; 1Hospital Universitario Puerta de Hierro Majadahonda, 
Madrid, SPAIN, 2Hospital Universitario Gregorio Marañón, Madrid, 
SPAIN, 3Hospital Universitario La Fe, Valencia, SPAIN, 4Hospital 
Universitario de Santiago, Santiago de Compostela, SPAIN, 5Clínica 
Universidad de Navarra, Pamplona, SPAIN, 6Hospital Universitario 
Virgen de las Nieves, Granada, SPAIN, 7Hospital Universitario Doce 
de Octubre, Madrid, SPAIN, 8Hospital Universitario Central de 
Asturias, Oviedo, SPAIN, 9Hospital Universitario Morales Meseguer. 
UMU.IBI, Murcia, SPAIN.

Aim: To know the radiological, clinical, scintigraphic and serum 
markers response in patients with an advanced neuroendocrine 
tumor (NET) treated with 177Lu-DOTATATE (Lu-PRRT). Materi-
als and Methods: The data come from the SEPTRALU nation-
al registry of patients with advanced NET treated with Lu-PR-
RT. Nine spanish hospitals have participated and data from 82 
patients are available. Results: 82 patients, half were women 
(n=41), median age was 57 years (range 22-89) and 29% over 
65 years old. 90% of patients had good performance status 
(ECOG-PS0-1). Regarding to NET, the most frequent locations of 
the primary tumors were pancreas (38%), gastrointestinal tract 
(44%), lung (8%), others (10%) and locations of metastases were 
liver (79.2%), nodes (51.2%), bone (18.2%), peritoneum (17.0%) 
and lung (2.4%). The number of metastatic sites was: one (n=33), 
two (n=30), three (n=18) and four (n=1). 41% (n=34) were func-
tioning tumors. The median Ki-67 index was 5% (range, 1-55), 
grade 1 (31.7%), grade 2 (58.5%) and grade 3 (9.8%). The median 
cycles of Lu-PRRT administered was 4 (range 1-4) and more than 
93% of the cycles were performed at doses of 7.4 GBq. The rea-
son for suspension of 177-Lutetium was progression or death 
at 35%. Acute toxicity simptoms were nausea (27%), vomiting 
(21%), haematological (8%) and renal toxicity (1 case, 3rd cy-
cle). During follow-up, hematologic toxicity (worst grade) was 
grade 1 (n=2, 3.7%), grade 3 (n=3, 5.6%) and renal toxicity (worst 
grade) was grade 2 (n=1, 1.8%) and grade 3 (n=1, 1.8%).The best 
response according to RECIST criteria was stabilization (44.4%), 
progression (28.8%), partial response (24.4%) and complete re-
sponse in 2.2% of patients. In 22 patients there were recurring 

measurements of chromogranin A showing normalization of 
serum levels (22%), ≥50% reduction (40.9%), <50% reduction 
(13.6), increase (13.6%), and no change (9.0%).Regarding the 
clinical response of initially symptomatic patients (n=54), an im-
provement (57.4%), stabilization (14.85), and worsening (27.7%) 
was observed.The scintigraphic response could be measured in 
40 patients with stabilization in 23 (57.5%), improvement in 15 
(37.5%), and progression in 2 (5%).The median progression-free 
survival was 18.4 months (95% confidence interval (CI), 14.6-NA) 
and overall survival 28.1 months (95%CI, 19.4-NA). Conclusion: 
In this national series of advanced NET patients (mostly GEPNET 
, grade 2 with liver metastases), the response rate was 26% ra-
diological, 37% scintigraphic, 57% clinical and 77% by serum 
markers, and it stayed during 18 months.

EP-0735
Long-term Results of Peptide Receptor Radionuclide 
Therapy (PRRT) using an Individualized Therapy Approach
M. Gabriel1,2, B. Nilica1, B. Kaiser2, I. J. Virgolini1; 1University Clinic 
of Nuclear Medicine; Medical University of Innsbruck, Innsbruck, 
AUSTRIA, 2Kepler University Clinic, Medical Faculty of JKU, Linz, 
AUSTRIA.

Aim: To evaluated clinical results of patients treated with the 
most commonly used radiopharmaceuticals, 90Y-octreotide and 
177Lu-octreotate, with special consideration of the long-term 
outcome. Methods: This retrospective clinical study included a 
total of 44 consecutive patients (27 men) with advanced tumors 
having enhanced SSTR Expression as assessed by 68Ga-DOTA-
TOC PET-CT. The mean age at initial diagnosis was 60.0 years (SD 
11.3), the youngest person (minimum) was 40 years, the oldest 
84 years. Normally, the 90Y-labelled compound was used as the 
first choice. However, if individual lesions were smaller than 2 
cm in diameter 177Lu-DOTA-TATE was preferred. This compound 
was also used in cases of re-treatment after therapy with 90Y-DO-
TA-TOC and progression as second choice tracer due to lower 
radiation dose to the kidneys. In case of progression after initial 
successful therapy re-treatment was a common procedure. The 
available data were used to statistically analyze relationships and 
differences, e.g. gender distribution, number of organ systems 
involved, type of first PRRT used, initial response to therapy. Re-
sults: The overall survival (OS) has been found 81.7 months (SD 
51.0) on average. The least duration of illness was 8 months, the 
longest 155 months. Fourteen of 44 patients (32%) are still alive. 
Severe side effects (WHO grad III and IV) were seen in 9 / 14. Se-
vere long-term nephrotoxicity in combination with anemia was 
the most common finding in these patients. Nevertheless, the 
majority of these patients are in still very good clinical condi-
tion. A very poor prognosis was found in patients who showed 
progressive disease after initial PRRT (Log-Rank, p<0.001) while 
women and patients with limited disease seem to benefit in 
particular from PRRT. Conclusion: Individualized PRRT, meaning 
the application of different radiopharmaceuticals and retreat-
ment in case of progression, is very encouraging in terms of 
long-term outcome, so that nearly of quarter of patients with 
metastatic or inoperable disease are still alive after more than 12 
years of follow-up with high quality of life.
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EP-0736
Impaired kidney function is associated with higher 
absorbed dose to organ-at-risk (OAR) in177Lu-DOTATATE 
peptide receptor radionuclide therapy (PRRT)
G. Marin1, H. Levillain1, I. Karfis1, N. Reynaert1, S. Vandenberghe2, B. 
Vanderlinden1, P. Flamen1; 1Institut Jules Bordet, Bruxelles, BELGIUM, 
2UGent, Gent, BELGIUM.

Introduction: In patients addressed for PRRT, prior treatments 
or underlying pathology may decrease kidney function. Kidneys 
and bone marrow (BM) are classically considered as dose limit-
ing organs/OAR. Impaired kidney function might be associated 
with higher doses to OAR due to reduced 177Lu-DOTATATE renal 
clearance. This work aims to study the impact of renal function, 
assessed by glomerular filtration rate (GFR), on absorbed dose to 
OAR in 177Lu-DOTATATE PRRT of patients with well-differentiated 
neuroendocrine tumours (WD-NETs). Materials and Methods: 
26 consecutive patients with WD-NETs underwent PRRT with 
3-5 cycles of 177Lu-DOTATATE, administered intravenously every 
12 weeks with four-hours concomitant nephroprotective ami-
noacid solution. Patients underwent serial Cr-EDTA tests before 
each administration for renal function assessment (GFR), and 3 
post-PRRT-SPECT/CTs (4, 24, 168 h post-administration) and 5 
post-PRRT blood samples (0, 1, 4, 24, 168 h post-administration) 
for dosimetry purposes. Activity in kidneys was computed by 
multiplying volumic activity measured on SPECT images by the 
anatomical CT volume (PMOD® 3.4 software). For BM, volumic 
activity measured in blood samples was multiplied by OLINDA 
BM volume normalized by patient height. Measures were fitted 
over time with a biexponential function. Absorbed doses to 
OAR were computed following MIRD formalism (OLINDA/EXM 
1.1 software) and normalized by the injected activity. Mean GFR 
values (GFRmean) and dose per injected activity (Dmean) were com-
puted for each patient. Descriptive statistics [first quartile; medi-
an; third quartile] were performed. Correlation coefficients (R2) 
between GFRmeanand both kidney and BM Dmeanwere computed 
using linear regression model (GraphPad 7.01, Prism®). Results: 
Descriptive statistics for GFRmean, kidney Dmeanand BM Dmeanw-
ere [64.0; 71.8; 87.4]ml/min/1.73m2/day, [0.72; 0.97; 1.2] Gy/GBq 
and [0.023; 0.281; 0.033] Gy/GBq respectively. GFRmeanwas lin-
early correlated with Dmeanin kidneys (R2=0.24) and Dmeanin BM 
(R2=0.43). Linear regressions had a negative slope significantly 
different from zero (p=0.01 for kidneys and p=0.0003 for BM). 
Conclusion: This study demonstrates that an impaired kidney 
function (lower GFR) is correlated with higher absorbed doses 
to kidneys and BM in patients treated with 177Lu-DOTATATE. This 
relationship could be explained by a decreased 177Lu-DOTATATE 
clearance from blood. This conclusion might suggest a potential 
predictive value of GFR for OAR toxicity.

EP-0737
Progression Free Survival And Response Rate Differences 
Between Non-Carrier Added (n.c.a.) And Carrier Added 
(c.a.) 177Lu-DOTATATE In Non-Functioning NET (NF-NET) 
Liver Metastasized, Treated Patient
G. S. Limouris1, M. Paphiti2, I. Karfis1, V. R. McCready3, V. Krylov4, 
M. B. Dolgushin5, G. Fragulidis6, A. Zafeirakis7; 1Medical School, 

National and Kapodistrian University, Athens, GREECE, 2National 
Health Organization, Athens, GREECE, 3Cancer Research Institute, 
Sutton Surrey & Royal Sussex County Hospital, Brighton, UNITED 
KINGDOM, 4Nuclear Medicine Department “A Tsyb” Medical 
Radiological Research Center, Obninsk, RUSSIAN FEDERATION, 
5“Blokhin’s ” Russian Oncological Research Center, Moscow, 
RUSSIAN FEDERATION, 6II Surgery Clinic, Medical School, National 
and Kapodistrian University, Athens, GREECE, 7Nuclear Medicine 
Department, Army Share Fund Hospital (NIMTS), Athens, GREECE.

Introduction: To evaluate the progression-free survival and 
response rate in a cohort of patients suffering from well-differ-
entiated non-functioning pancreatic neuroendocrine tumors 
(NF-GEP-NETs) metastatic to the liver, initially treated with n.c.a. 
177Lu-DOTA-TATE as first line therapy and after their relapse, 
consecutively infused with c.a. 177Lu-DOTA-TATE. Subjects and 
Methods: Thirteen patients (8 females, 5 males, mean age 59 
and 63 years, respectively) suffering from advanced, progres-
sive NF-GEP-NETs originated from lung and pancreas were in-
fused i.v. with n.c.a. 117Lu-DOTA-TATE, at a dosage of 7.4 GBq (6 
cycles with treatment intervals of 7-8 weeks), supported with 
LAR-octreotide, administered i.m. at a dose of 30 mg. A second 
treatment cycle of 6 sessions, followed their relapse was applied, 
this time using c.a. 117Lu-DOTA-TATE i.v., at the same dosage and 
treatment intervals between them. Mean cumulative dose was 
40 and 42 GBq for the n.c.a. and c.a., respectively. Dosimetric 
calculations were performed to all patients using the patient 
specific scintigraphic data by the OLINDA /EXM/ 1.0 code. Re-
sults: For i.v. infused n.c.a. DOTATATE calculated absorbed doses 
for a liver tumor of 10 gr spherical mass was 33.0 mGy/MBq, for 
blood 0.030 mGy/MBq and for kidneys 0.46 mGy/MBq. For i.v. 
infused c.a. DOTATATE, the calculated tumor dose was 4.4 mGy/
MBq and for blood and kidneys 0.1 mGy/MBq and 0.9 mGy/
MBq, respectively. The mean progression-free survival for the 
first therapeutic scheme with n.c.a. 117Lu-DOTA-TATE was 34.3 
months (range: 16 to 50 months) vs. 20 months (range: 4 to 41 
months) for the c.a. radiocomplex (p=0.0034). The response rate 
was 100 % (13/13) in the n.c.a. cohort (one patient had com-
plete response, seven had partial response and the rest five had 
stable disease) vs. only 23 % (3/13) in the n.c.a. cohort (ten out 
of thirteen patients had progressive disease). In both treatment 
schemes WHO Grade II to III erythro-, leuko- and thrombopenia 
occurred in 2 (15 %) cases, after the 3rd session in the n.c.a. and 
after the 2nd session in the c.a. treated arm, respectively. Con-
clusion: First line treatment of NF-GEP-NET with n.c.a. 117Lu-DO-
TA-TATE, resulted in a markedly longer progression-free survival 
compared with c.a. 117Lu-DOTA-TATE after relapse. A significantly 
higher response rate was also observed in the n.c.a. treated arm 
vs the c.a. one.

EP-0738
Exploring SPECT/CT and PET/CT Imaging Quantification 
in Molecular Radiotherapy with 177Lutetium-DOTATATE for 
Treatment of Neuroendocrine Tumours
K. Chow1, T. Brothwood2, V. Lewington2,1, L. Livieratos2,1; 1King’s 
College London, London, UNITED KINGDOM, 2Guy’s and St Thomas 
Hospitals, London, UNITED KINGDOM.
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Aims: To assess the feasibility and accuracy of the quantification 
of SPECT/CT images with 177Lu-DOTATATE for potential com-
parison with quantitative 68Ga-DOTATATE PET/CT in neuroen-
docrine tumours (NETs). Quantification of tumour response was 
based on SUVmax values with incorporation of an isocontour 
threshold to aid delineation of tumour volumes-of-interest 
(VOIs). Materials and Methods: Four patients with inopera-
ble, metastatic NETs who underwent 68Gallium DOTATATE PET/
CT prior to 7.4 GBq 177Lu-DOTATATE radiopeptide treatment 
(PRRT) were identified. Post treatment whole body and SPECT/
CT imaging was performed. The number of PRRT cycles ranged 
from 2 to 4, and was dependent on the patients’ treatment out-
comes. 13 SPECT/CT images and 4 PET/CT images were anal-
ysed. For the generation of SUVs, 3D VOIs of the tumours were 
defined using a semi-automatic region growing segmentation 
technique based on a 41% threshold (established in FDG PET 
studies). SUVs were determined for the PET studies while the 
relative SUVs were calculated from the SUV formula in SPECT 
studies. Three VOIs were identified in each patient from the ini-
tial SPECT/CT image and were followed throughout the sub-
sequent scans at each therapy cycle. The same was performed 
for the corresponding PET/CT images. Results: There were sim-
ilarities in the relative uptake of the identified VOIs in terms of 
SUVmax in both SPECT and PET imaging. VOIs generally had a 
decreased uptake of radiotracer over the course of PRRT treat-
ment. Analysis of the use of an isocontour threshold suggest-
ed that this might improve tumour delineation. However, in 
some lesions (33.3 % of all identified VOIs) threshold had to be 
locally adjusted suggesting that more investigation is needed 
in determining the appropriate threshold for NETs imaging. 
Conclusion: The use of SUVs to quantify tumour response with 
177Lu-DOTATATE SPECT and 68Ga-DOTATATE PET in NETs imag-
ing shows promising results. SUV, as a quantitative measure, is 
valuable in monitoring changes in radiotracer uptake over time 
with potential use to monitor therapy response. Further inves-
tigation is required to determine and optimise an appropriate 
threshold for functional SPECT imaging in NETs with the goal of 
correlating SPECT SUV changes with clinical outcome.

EP-0739
Preliminary Results of Lu-177 DOTA-TATE Therapy in 
Patients with Neuroendocrine Tumor
T. Hekimsoy, S. Isgoren, G. Daglioz Gorur, H. Demir; Kocaeli 
University School of Medicine, Department of Nuclear Medicine, 
Kocaeli, TURKEY.

Purpose: The aim of this study is to present our preliminary re-
sults of Lu-177 DOTA-TATE therapy in patients with neuroendo-
crine tumor (NET). Subjects & Methods: Twelve patients with 
NET (mean age 51.67 ± 13.2 years old; 5 female, 7 male) who 
underwent at least two cycles of Lu-177 DOTA-TATE therapy be-
tween August 2016 and January 2018 were investigated retro-
spectively. Mean administered activity per cycle was 5.6 ± 0.5 
GBq. Ga-68 DOTA-TATE PET/CT was performed before therapy 
and repeated four weeks after every two cycles. All patients had 
laboratory tests including complete blood count, renal function 
and tumor markers before and after four weeks of every cycle. 

Therapy response was evaluated by Ga-68 DOTA-TATE PET/CT 
scans and tumor marker levels. Adverse events were classified 
according to Common Terminology Criteria for Adverse Events 
(CTCAE) v4.0. Results: A total of 41 cycles of Lu-177 DOTA-TATE 
therapy (2-6 per patient) and 27 Ga-68 DOTA-TATE PET/CT stud-
ies were performed. 4 (33.3%) patients had medullary thyroid 
carcinoma while 8 (66.6%) had NET (3 liver, 2 duodenum, 1 pan-
creas, 1 colon, 1 small intestine) diagnosis. 7 (58.3%) patients 
had bone metastasis, 6 (50%) patients had lymph node me-
tastasis, 8 (66.7%) patients had visceral organ metastasis and 3 
(25%) patients had bone, lymph node and visceral organ metas-
tasis together. Among 10 patients who had a follow-up Ga-68 
DOTA-TATE PET/CT, 3 patients had progression, 5 patients had 
partial response and 2 patients had stabile disease. 3 patients 
had Grade 2 and 3 patients had Grade 3 hematologic toxicity 
after therapy. Neither Grade 3 nor Grade 4 nephrotoxicity was 
observed. Conclusion: Lu-177 DOTA-TATE therapy is a safe and 
promising treatment option in neuroendocrine tumors which 
have a few therapy options.

EP-0740
177Lu-DOTATATE Treatment In Unresectable 
Neuroendocrine Tumors: Our Experience
M. Agudelo1, P. Bello-Arques2, P. Oliván-Sasot2, S. Prado-
Wohlwend2, R. Sánchez-Vañó2, A. Yepes-Agudelo2, B. Martínez-
Sanchís2, J. Bernal-Vergara2, G. Figueroa-Ardila2; 1Hospital 
Universitario y Politécnico la Fe de Valencia, Valencia, SPAIN, 
2Hospital Universitario y Politécnico La Fe, Valencia, SPAIN.

Objectives: Our aim was to evaluate the results after treatment 
with 177Lu-DOTATATE in patients with unresectable neuroen-
docrine tumours (TNEs) in four years follow-up. Materials and 
Methods: We performed a retrospective-descriptive study of 
24 patients with unresectable progressive neuroendocrine tu-
mors, somatostatin receptor scintigraphy positive, treated with 
177Lu-DOTATATE between April 2014-2018.Previous to the treat-
ment it was checked that the hemogram, the renal function and 
the hepatic function were inside the parameters recommended 
by the Consensus Guidelines for the Standards of Care in Neu-
roendocrine Tumors peptide receptor radionuclide therapy 
(PRRT). The administered average activity of 177Lu-DOTATATE 
was 8,0 GBq (217.8 mCi), with a treatment periodicity of approx-
imately 7 weeks, with a 24 hours hospitalitation. One patient 
was hemodialized. The follow-up time average was 18 months 
(6-48 months). All patients treated with to previous treatments: 
surgery, somatostatin analogues (SA) and/or systemic therapies 
or several of these. Results: 68.3% were women, with a mean 
age of 55 years (range 20-73y.). The most frequent tumoral his-
tology was: 19/24 TNE well differentiated (79%) 8 of them in the 
pancreas. 4/24 were paragangliomas (PG) and 1 iode-refracto-
ry metastatic differentiated thyroid cancer. 23/24 patients had 
metastatic disease and one had unresectable PG. The liver was 
the most common site of metastasis 70.8% (17 patients). 10/24 
patients presented side effects, 9/24 were mild (asthenia, ab-
dominal pain, nausea and throw up, transient leukopenia) with 
recovery within 2 - 3 weeks; and 1/24 showed a serious hae-
matological event, thrombocytopenia after one cycle, with slow 
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recovery. 17/24 (70.8%) patients completed 177Lu-DOTATATE 
treatment and have stable disease and 3 are under treatment. 
One patient was ruled out because lack of uptake of the lesions. 
5/24 patients died. 3/5 during the treatment and 2/5 at the end 
(1 due to a complication not related to the disease and 1 due 
to progression). Conclusions: 177Lu-DOTATATE treatment is well 
tolerated and safety, and reaches stable disease with a good 
quality of life in a high percentage of patients. In our experience 
is an excellent therapy to consider in somatostatin receptor 
scintigraphy positive patients, to consider in earlier phases of 
the disease.

EP-0741
Lesion segmentation in Somatostatin Receptor Imaging 
with 111In-Pentetreotide and 177Lu-Octreotate for Response 
Monitoring of Neuroendocrine Tumors (net) treated with 
177Lu-Octreotate
A. Rotger Regí, C. Durán Barquero, J. Ardila Mantilla, L. Lozano 
Murgas, R. Pérez-Pascual, J. Percovich, R. García Centeno, M. 
Blanco Codesido, D. Pérez Díaz, J. Alonso Farto; Hospital Gregorio 
Marañón, Madrid, SPAIN.

Purpose: To monitor lesion evolution of NETs treated with 
Lutetium-octreotate in terms of average counts (Cmed), máxi-
mum counts (Cmax), total counts (Ctotal) and lesional volume 
on images of 111In-Pentetreotide pre-post-treatment (In1-2) and 
177Lu-Octreotate (Lu1-4), during therapy. Correlation between 
both techniques and with radiological follow up. Subjects and 
Methods: It is a retrospective review of 9 patients treated with 
Lu-octreotate. We reviewed SPECT-CT images of In1-2, and Lu1-
4 (acquired 24h after the administration of 200 mCi of Lu-oct-
reotate) implementing lesion segmentation methods with MIM 
software. Cmed, Cmax, Ctotal and Volume of each lesion were 
recorded. The % decrease was calculated between In1-2 (dIn), 
between each Lu dose and between Lu1-4 (dLu). Radiological 
follow-up was performed on those patients who completed the 
treatment. Results: We analyzed 12 Indium studies (In1 = 8, In2 
= 4) and 23 Lutetium studies (Lu1 = 8, Lu2 = 6, Lu3 = 4, Lu4 
= 4). The median dIn for Cmed, Cmax, Ctotal and Volume was 
87.78%, 92.44%, 97.41% and 60.11% and 44.56%, 90.14%, 97.97% 
and 75.63% for dLu, respectively. When comparing In1 and Lu1, 
the median of Cmed and Cmax were similar (Cmed = 452.7 vs 
415 and Cmax 1214 vs 1412 respectively), in In1 Ctotal tended to 
be lower than in Lu1 (60214 vs 135532 respectively) and tumoral 
Volume was also lower for In1 (76.6 vs 190.17 p = 0.002). In Lu2 
the median of Cmed and Cmax rose slightly. Ctotal descended 
exponentially, more sharply between Lu1-3. The volume de-
creased progressively from Lu1 to Lu4. 4 patients completed the 
treatment; the follow up CT described stable disease of most 
lesions, sclerosis of bone involvement and partial response in a 
pancreatic lesion. Conclusion: Lesional segmentation of soma-
tostatin receptor imaging with indium and lutetium allows to 
monitor disease response to treatment by detecting metabolic 
improvement (of up to 90% activity reduction) despite a poor 
anatomical response. Lu-octreotate imaging detects more dis-
ease than In-pentreotide; Ctotal seems to be the best marker 
for follow-up.

EP-0741a
Renal Function Evaluation in PRRT Retreatments
R. Laudicella, F. Minutoli, D. Cardile, S. Pignata, A. Vento, L. Sturiale, 
A. Comis, R. Filice, F. Quattrocchi, B. Pagano, S. Baldari; Unit of 
Nuclear Medicine, Messina, ITALY.

PRRT is an effective option for patients with inoperable and/or 
metastatic NEN. However, due to the mainly renal excretion of 
the tracer, renal toxicity is the most limiting factor over time. We 
retrospectively evaluated renal toxicity of PRRT salvage therapy 
in patients affected by NEN. Methods: 10 patients (3 female and 
7 male, mean age 56,7 y, range 43-75) with NEN (4 pancreatic, 2 
of unknown origin, 2 ileal, 1 pulmonary and 1 meningioma) with 
progressive disease, who had benefit from a previous PRRT (at 
least stable disease, according to RECIST 1.1 criteria), were select-
ed for re-treatment. 8/10 suffered for comorbidity (6 hyperten-
sion, 4 diabetes, 2 dyslipidemia). The cohort underwent at least 
two PRRT (range 2-4) between 01.02.2006 and 01.10.2017 with 
high activities of 90Y-, 177Lu- and/or 111In- labeled peptides. Global-
ly, were administered 83 cycles (41, 21, 21 with 90Y, 177Lu, 111Indium, 
respectively), activity range for cycle was 0,93-7,4 GBq (1,11-2,405 
GBq, 1,75-7,4 GBq, 0,93-7,4 GBq for 90Y, 177Lu, 111Indium, respec-
tively). Intravenous infusion of aminoacids was performed at any 
cycle of PRRT in order to reduce tubular peptide uptake and mini-
mize renal damage. Renal function was assessed trough 99mTc-DT-
PA GFR measurements. We compared GFR% variations after each 
PRRT and for each radiopharmaceutical. GFR values before the 
beginning and after last PRRT were also compared. Results: Base-
line GFR ranged from 50 to 113 ml/min at baseline (mean value 
82,9 ml/min) and from 40 to 152 ml/min at last follow-up (mean 
value 72,9 ml/min). At baseline, according to Cyto-toxic criteria 
(CTC), 4/10 patients had grade 1 and 6/10 had grade 2 nephrotox-
icity. At last follow-up, no-one experienced severe nephrotoxicity 
(grade 3-4) and 9/10 had grade 2 (moderate nephrotoxicity). Ac-
cording to chronic kidney disease classification (CKD), at baseline 
5/10 had normal GFR value, 3/10 had stage 2, 2/10 had stage 3. 
At last follow-up, 3/10 had still normal GFR value, 2/10 had stage 
2, 5/10 had stage 3 toxicity. No-one of our cohort experienced 
grade 4 (severe impairment) or 5 toxicity (renal failure). No statisti-
cally significant difference of GFR before and after treatments was 
found; no statistically significant difference was found between 
GFR% variations before and after treatments using different ra-
diopharmaceuticals. Renal toxicity trend seems to reduce with 
progressive PRRT. Conclusion: PRRT salvage therapy is a feasible 
and tolerable option in patients with a good response after initial 
therapy. The occurrence of renal toxicity in re-challenge patients 
is not higher than previously reported.
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EP-0742
Peptide receptor radionuclide therapy with 177Lu-
DOTATATE for patients with somatostatin receptor-
expressing neuroendocrine tumors
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E. Abou Jokh Casas, M. D. Pombo Pasín, V. Pubul Núñez, M. 
Garrido Pumar, M. N. Blanco Freire, J. Cabezas, J. Cameselle, 
M. Berríos, S. Argibay, Á. Ruibal Morell; Complejo Hospitalario 
Universitario Santiago de Compostela, Santiago de Compostela, 
SPAIN.

Objective: Therapy with 177Lu-LUTATHERA (177Lu-Dotatate) 
represents a new therapeutic route for those neuroendocrine 
tumors (NET) that express somatostatin receptors that progress 
to other treatments and that present limited therapeutic op-
tions. The objective of this preliminary study is to present our ex-
perience in metabolic therapy with 177Lu-Dotatate and evaluate 
its tolerability and its short-term efficacy. Methods: We evaluat-
ed a total of 15 patients (8 men and 7 women) with metastatic 
NET with a variable grade and proliferation index Ki67 2-30%. 
The most frequent metastases were found in the liver, perito-
neum and bone. The primary tumor was surgically removed in 
8 patients. All cases were treated with somatostatin analogues, 
11 with Everolimus, 4 with tyrosine kinase inhibitors, 5 with Suni-
tinib, 3 with interferon and 2 with chemotherapy prior Dotatate 
treatment. After being evaluated by a multidisciplinary com-
mittee and fulfilling RECIST progression criteria, were referred 
to 177Lu-LUTATHERA treatment (4 bimonthly cycles of 7.4 GBq). 
Results: The most frequent location of the primary tumor was 
midgut in 10 patients, followed by 3 pancreatic tumors, 1 pul-
monary, 1 unknown and 1 thymus. 9 patients presented toxicity 
to previous treatments to 177Lu-LUTATHERA, whose most com-
mon manifestation was diarrhea. Of 15 patients, 6 completed 4 
cycles, 8 patients are currently receiving treatment and 1 patient 
suffered death after the second dosage. No patient presented 
severe early toxicity and only 2 cases had resolved hematolog-
ical toxicity. Of the 6 patients who completed the treatment, 3 
currently have stable disease, 1 progression and 2 died. Con-
clusions: The treatment with 177Lu-LUTATHERA presents a high 
safety profile in this study group. However, the increase in the 
number of patients, as well as a longer follow-up, would allow a 
better definition of its safety and efficacy.

EP-0743
Evaluation of Response to Radioimmunotherapy with 
FDG-PET in Follicular Lympoma: Prediction of Survival 
Using IHP and D5PS Criteria
F. Khreish1, S. Dogan1, A. Grgic1, A. Sabet2, M. E. Erkan1, S. Ezziddin1; 
1University of Saarland, Homburg, GERMANY, 2Universitätsklinikum 
Frankfurt, Frankfurt, GERMANY.

Background: The aim this study is to compare two criteria for 
evaluation of response on 18F-FDG-PET (PET) after radioim-
munotherapy with 90Y ibritumomab tiuxetan (RIT) on patients 
with non-Hodgkin follicular lymphoma (FL). Materials and 
Methods: We retrospectively analyzed the data on 27 relapsed 
or refractory FL patients treated with 90Y-ibritumomab tiuxetan 
(Zevalin) in three different nuclear medicine departments of 
Germany, who had a PET study carried out before and after RIT. 
Response was assessed on PET, performed 3 months after RIT 
using the international harmonization project (IHP) and Deau-
ville (D5PS) Criteria. Progressions-free survival (PFS) and overall 

survival (OS) were correlated with the response to RIT, derived 
from the two criteria stated above. Results: Out of 27 patients, 
9 were non-responder (Group I), 12 were responder based on 
both criteria (Group II) and 6 patients were responders based on 
IHP but non-responders based on D5PS (Group III). All respond-
ers based on D5PS were also responders based on IHP criteria. 
Patients were followed for 8 to 150 (median= 50) months. PFS 
of Groups I, II and III were 7.3±1.9 months, 94.0±18.7 months 
and 7.5±0.7 months, respectively. OS of Groups I, II and III were 
42.6±8.2 months, 140.9±9.6 months and 79.9±28.4 months, re-
spectively. Kaplan-Meier Survival analysis was used to compare 
the PFS and OS of these groups, which were significantly shorter 
for Group I and III compared to those for Group II. There was 
no statistically significant difference between the PFS or OS of 
Group I in comparison to those of Group III (p=0.98 and 0.54). 
Conclusions: The response to radioimmunotherapy of refrac-
tory or recurrent FL using FDG-PET-Scan based on D5PS Criteria 
predicts PFS/OS more accurately than the evaluation based on 
the IHP Criteria.
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EP-0744
Assessment of the role of radioiodine therapy in thyroid 
cancer patients and the onset of a second primary 
malignant neoplasm
E. Giannoula1, S. Mandanas2, N. Papadopoulos1, P. Exadaktylou1, 
P. Iliadou2, E. Panagiotidis1, A. Paschali1, T. Kalathas1, V. 
Chatzipavlidou1, K. Pazaitou-Panagiotou2; 1Department of Nuclear 
Medicine, Theageneio Cancer Center, Thessaloniki, GREECE, 
2Department of Endocrinology, Theageneio Cancer Center, 
Thessaloniki, GREECE.

Objective: Administration of 131I has been implicated with 
the onset of second primary malignancies (SPMs). Aims of the 
current study are: a) to estimate the incidence of second pri-
mary malignancy in patients with thyroid cancer b) the timing 
of occurrence in relation to thyroid cancer and c) to investigate 
the causal association between radioiodine and second primary 
malignancies. Methods: All records of patients of our hospital 
with thyroid cancer from January 1990 to December 2015 were 
retrospectively analyzed. Patients’ inclusion criterion was the 
presence of two or more primary malignancies, one of which 
was thyroid carcinoma. Second primary malignancies were 
confirmed by histopathological examination in 165 patients 
(40 male). Patients were categorized into 3 groups: group A 
with thyroid cancer as the first diagnosis, group B who initially 
diagnosed with primary malignancy other than thyroid cancer 
and group C patients diagnosed and treated simultaneously for 
both thyroid cancer and other primary malignant tumors. Re-
sults: Group A included 61 patients (37%), group B 75 (45.5%) 
and group C 29 patients (17.5%). The whole population mean 
age (±SD) at diagnosis of the first diagnosed cancer (thyroid or 
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any other cancer) was 51.6 ± 12.5 years and for the second pri-
mary, the mean age was 58.4 ± 11.8 years. The other primary 
tumor was detected mainly in the breast (41.2%), skin (8.5%), 
larynx/vocal cord (6.1%) and large bowel (5.5%). The primary 
tumor site differed between two sexes; larynx/vocal cord, pros-
tate and lung cancer were the most common types in males.. 
Radioiodine therapy was administrated to 96 patients (62.3%): 
38 from group A, 42 (56%) from B and 16 (55.2%) from group C 
(p=0.422). The mean age of thyroid cancer varied (group A: 49.3 
± 12.4, group B: 60.5 ± 10.7, group C: 55.2 ± 13.5 years, p <0.001). 
The second primary tumor appeared 9.6 ± 7.1 years after thy-
roid cancer onset (group A). Thyroid cancer occurred 8.4 ± 7.3 
years after the second primary tumor (group B). Conclusions: 
There was no statistically significant risk for SPM after radioac-
tive iodine treatment in patients with DTC. Patients who initially 
developed thyroid cancer were younger. Thyroid cancer more 
often is preceded by other malignancies or occurs simultane-
ously rather than appears as the first malignant neoplasm. The 
appearance of a second primary tumor appears to be indepen-
dent of complementary treatment with radioactive iodine. Ge-
netic abnormalities are probably responsible for the appearance 
of a second primary tumor.

EP-0745
Effects of I-131 ablation/metastasis treatment on DNA 
damage parameters in patients with differentiated thyroid 
cancer
E. K. Toprak1, T. Sengoz2, O. Yaylali2, O. K. Erkek1, Y. Özdemir1, B. 
Oymak1, H. Senol3, M. B. Kucukatay1, V. Kucukatay1, D. Yuksel2; 
1Pamukkale University, Medical Faculty, Department of Physiology, 
Denizli, TURKEY, 2Pamukkale University, Medical Faculty, 
Department of Nuclear Medicine, Denizli, TURKEY, 3Pamukkale 
University, Medical Faculty, Department of Biostatistics, Denizli, 
TURKEY.

Aim: Radioactive iodine theraphy (RAİT) is a treatment of dif-
ferentiated thyroid cancer (DTC) after thyroidectomy. I-131 
performs the cytosolic effect on thyroid cells by forming chain 
fractures in DNA. The effect of RAIT on peripheral blood cells is 
controversial. The aim of this study was to determine the effect 
of RAIT on DNA damage in lymphocytes in patients with DTC. 
Method: Totally 21 DTC patients were included in our study 
(mean age 45.09±10.02 years). Of the 21 patients; 6 (%28.6) 
were treated with a low (30 mCi) RAIT dose, 11 (%52.4) with 
ablation (100 mCi) dose and 4 (%19) with higher dose (>100 
mCi). Venous blood samples were taken from each patient 
before treatment, 7 days and 6 months after the treatment. 
DNA damage was assessed using COMET assay following 
lymphocyte isolation from venous whole blood. COMET as-
say is a sensitive, rapid and easy gel electrophoresis method 
currently used to demonstrate single and double strand DNA 
breaks. Seventy-five cells per slide per sample were scored to 
evaluate DNA damage. Several parameters including head 
length, tail length, head intensity, tail intensity, tail moment 
were evaluated for quantitative analysis of DNA damage. Data 
were analyzed with the SPSS 21.0 program. Repeated Measures 
Analysis of Variance was used when parametric test assump-

tions were provided; and the Friedman test was used when 
parametric test assumptions were not provided. p<0.05 was 
considered statistically significant. Results: Tail intensity val-
ues were significantly lower after treatment (1st week and 6 
months) 18.30±6.48 vs. 18.06±5.58) compared to before treat-
ment (23.83±9.82) (p=0.002). The head intensity values were 
statistically significantly higher after treatment (1st week and 
6 months) (81.69±6.48 vs. 81.93±5.58) than before treatment 
(76.16±9.82) (p=0.002). The tail moment was lower at 6 months 
following treatment compared to pretreatment (5.24±2.51 vs. 
8.04±3.86) (p=0.005). Conclusion: The increase in head inten-
sity and decrease in tail intensity and moment followed by 
treatment have shown that treatment has a positive effect on 
peripheral blood cells. Our results demonstrate that, RAIT does 
not cause significant DNA damage in peripheral blood cells. 
It can be conceived that, RAIT may have activated protective 
effects on lymphocyte DNA by activating repair mechanisms. 
Key words: Differentiated thyroid cancer, I-131, radioactive io-
dine theraphy, DNA damage, COMET assay

EP-0746
Pulmonary Metastases in Children and Adolescents with 
Papillary Thyroid Cancer in China: Prognostic Factors and 
Outcomes from Treatment with 131I 
X. Zhang, Q. Luo; Sixth People’s Hospital Affiliated to Shanghai Jiao 
Tong University, Shanghai, CHINA.

Purpose: Thyroid carcinoma is rare in children and adolescents. 
Unlike adults, limited data are available on children with this 
disease. The incidence of pediatric well-differentiated thyroid 
cancer (WDTC) cases is rising, most of which are papillary thy-
roid carcinoma (PTC). Thus, this study evaluated the therapeutic 
efficacy and prognostic factors of individuals less than 21 years 
of age with pulmonary metastases from PTC during 1998-2017. 
Subjects & Methods: Seventy-six children and adolescents 
with pulmonary metastases from PTC treated with 131I were 
retrospectively analyzed. Therapeutic efficacy was evaluated 
by changes in serum thyroglobulin (Tg), chest computed to-
mography (CT) and post- therapeutic 131I whole-body scan 
(WBS). Factors predictive of overall survival were measured 
by the Kaplan-Meier method and Cox’s proportional hazards. 
Results: Serum Tg concentration increased in 53.9% (41 of 76), 
decreased in 19.7% (15 of 76) and remained stable in 26.3% (20 
of 76) of patients. Changes on anatomical imaging suggested 
complete response (CR), partial response (PR), stable disease 
(SD) and progressive disease (PD) in 3.9%, 63.2%, 15.8% and 
17.1% of individuals, respectively. Univariate analysis showed 
that size and doubling time of pulmonary metastases were in-
dependent factors affecting therapeutic efficacy. The 15-year 
overall survival rate was 89.5%. Eight patients died before the 
end of the follow-up period. Tumor doubling time (<3 years) 
and tumor diameter (>1 cm) were significant risk factors asso-
ciated with a poor prognosis. Conclusion: Radioactive iodine 
therapy is an effective treatment for children and adolescents 
with pulmonary metastases from PTC. Tumor doubling time 
and tumor diameter were the main factors influencing patient 
prognosis. 
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EP-0747
Comparison of salivary gland functions on the salivary 
gland scan in differentiated thyroid cancer patients 
underwent radioactive iodine ablation; Recombinant 
human thyroid-stimulating hormone versus thyroid 
hormone withdrawal
J. Jeong, S. Lee, B. Ahn, J. Lee, S. Jeong; Kyungpook National 
University Hospital, Daegu, KOREA, REPUBLIC OF.

Purpose: Recombinant human thyroid-stimulating hormone 
(rhTSH) have been widely used for pre-therapeutic stimulation 
in differentiated thyroid cancer (DTC) patients but there has 
been no study comparing salivary gland function after radioac-
tive iodine (RAI) ablation according to preparation (rhTSH versus 
thyroid hormone withdrawal (THW)) on the salivary gland scan 
(SGS). Thus, we evaluated salivary gland function after RAI ther-
apy with rhTSH and THW preparation using the dynamic SGS. 
Methods: A total of 136 DTC patients who underwent postop-
erative RAI therapy with 3.7 GBq from 2012 to 2015 were en-
rolled in this retrospective study. 77 patients with rhTSH and 59 
patients with THW methods performed dynamic SGS at a medi-
an follow-up of 16 months after RAI therapy. Using time-activity 
curves, 5 scintigraphic parameters were calculated for each pa-
rotid gland (PG) and submandibular gland (SMG): time at maxi-
mum counts (Tmax), time at minimum counts (Tmin), maximum 
accumulation (MA), maximum secretion (MS), uptake ratio (UR). 
Results: 15 patients (19.48%) of rhTSH group and 13 patients 
(22.03%) of THW group complained of dry mouth or related 
symptoms (p=0.831). On the patient-based analyses using visual 
assessment of SGS, salivary gland dysfunction was observed in 
27 patients (35.06%) of rhTSH group and in 22 patients (37.29%) 
of THW group (p=0.858). There were no significant differences 
in all PG parameters between rhTSH and THW groups (Tmax , 
22.34±2.89 in rhTSH group vs. 23±2.52 in THW group, p=0.052; 
Tmin, 27.30±1.29 vs. 27.15±1.66, p=0.423; MS, 69.90±24.74 vs. 
69.96±25.72, p=0.980; UR, 2.48±1.41 vs. 2.61±1.53, p=0.449), 
except the MA (69.44±12.03 vs. 74.07±14.44, p=0.004). After 21 
patients (15 patients in rhTSH group, 6 patients in THW group) 
showing early, unstimulated saliva excretion were excluded from 
the SMG analysis, 5 scintigraphic parameters were also assessed 
and there were no significant differences in all SMG parameters 
between rhTSH and THW groups (Tmax , 21.44±18.90 vs. 
19.13±6.09, p=0.229; MA, 54.60±14.77 vs. 51.93±15.87, p=0.191; 
MS, 63.57±12.23 vs. 60.61±10.51, p=0.052; UR, 3.02±0.92 vs. 
2.80±0.84, p=0.061), except the Tmin (27.36±1.30 vs. 26.94±1.11, 
p=0.010). Conclusion: This study demonstrates comparable sal-
ivary gland function in patients prepared for RAI therapy with 
3.7 GBq by either administering rhTSH or THW.

EP-0748
Epidemiopronostic study of differentiated thyroid 
microcarcinoma
N. Zamouri1, I. El Bez1, A. Mhiri1, I. Slim1, F. Chaker2; 1Salah Azaiez 
Institut, Tunis, TUNISIA, 2La Rabta Hospital, Tunis, TUNISIA.

Introduction: Differentiated thyroid microcarcinoma is reputed 
to be a tumor with a very good prognosis and a slow evolution-

ary potential. Its therapeutic management is still controversial 
because of the existence of certain cases where a maximalist 
attitude is used. The main object of this study was to evalu-
ate its therapeutic management by analyzing prognostic and 
epidemiological factors. Methods: Descriptive, retrospective, 
monocentric study of 112 MCDT observations. All patients un-
derwent complementary irradiation after total thyroidectomy. 
The criteria considered for poor prognosis in this study were 
lymph node involvement and nonresponse to treatment. Re-
sults: The average age of our patients was 44.4 ± 12.3 years with 
a female predominance (sex ratio = 0.1). Sixty-three patients had 
a familial and / or a personal history of thyroid pathology. Mul-
tinodular goiter (GMN) was noted in 46.4%. The circumstance 
of discovery was incidental in 45.5%. The papillary type was the 
most frequently enquentred (94%) with 19.6% of multifocality.
Incidental discovery (P = 0.009), TNM (p = 0.001) and postop-
erative thyroglobulin (Tg po) (p = 0.006) had an influence on 
remission after the first cure.The study of the impact of epide-
miological data on prognosis showed, in univariate analysis, sig-
nificant relationships with sex (p = 0.03), presence of GMN (p 
= 0.03) Family history (p = 0.009) and the incidental discovery 
circumstance (p = 0.007).Only the Tg po (OR=0.03, CI 95%:0.00-
0.99) and multifocality (OR=0.05, CI 95%:0.00-0.93) were inde-
pendent predictors of complete response after the 1st cure and 
the personnal history of a GMN (OR=0.34, CI95%:0.12-0.91) for 
lymph node metastasis. Conclusion: The MCDT reaches mostly 
patients less than 50 years, especially females. It’s characterized 
by epidemiological and clinical parameters that may affect its 
prognosis. The GMN as a predictive factor of aggressive progres-
sion and multifocality and Tg po as predictive factors of a non 
response to the treatement seem to justify a maximalist surgical 
and isotopic attitude.

EP-0749
The effect of salivary gland massage to prevent salivary 
gland dysfunction after high dose radioactive iodine 
therapy for differentiated thyroid cancer: a prospective, 
randomized, controlled trial
S. Son, C. Lee, J. Jeong, C. Hong, S. Jeong, S. Lee, J. Lee, B. Ahn; 
Kyungpook National University Hospital, Daegu, KOREA, REPUBLIC 
OF.

Introduction: Salivary gland massage is one of the suggested 
methods for prevention of salivary gland dysfunction, which 
is one of the most frequent chronic complications after high 
dose radioactive iodine (131I) therapy for differentiated thyroid 
cancer. To evaluate the effect of salivary gland massage for 
salivary gland dysfunction, we prospectively investigated the 
serum amylase value and salivary gland scintigraphy (SGS) in 
each patient. We also analyzed the effect of using recombinant 
human thyrotropin (rhTSH) for preparation of the therapy and 
dose of 131I (2.96 GBq to 7.4 GBq). Subjects & Methods: The 
serum amylase value was obtained before (pre-amylase) and 
24 hours after an 131I therapy (F/U amylase) in all 96 subjects, 
and the SGSs were also taken just before (baseline SGS) and at 
8 months after the 131I therapy (F/U SGS). Change in serum am-
ylase was defined as two indices, difference of absolute value 
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[(Post-therapy serum amylase)-(pre-therapy serum amylase)] 
and difference ratio [(Post-therapy serum amylase)/(pre-therapy 
serum amylase)]. The scintigraphic changes in salivary glands 
were assessed by direct comparison of both pre-SGS and F/U 
SGS. Results: Worsening on SGS was observed in 42 (44.7%) 
of 94 patients. The incidence rate of abnormality on F/U SGS 
was significantly lower in patients who received salivary gland 
massage (odds ratio=0.3846, P=0.252). Both difference value 
and difference ratio of serum amylase were significantly higher 
in non-massage group (P=0.0054 and 0.0056, respectively). On 
multiple regression analysis, the PG massage status significant-
ly affected the abnormality of 8-month F/U SGS after adjusting 
for clinical variables (age, sex, TNM stage, preparation methods 
(THW vs. rhTSH) for 131I therapy, and dose of 131I). Conclusion: 
The salivary gland massage significantly reduced the incidence 
rates of salivary gland dysfunction on 8-month F/U SGS and the 
serologic marker of salivary gland destruction after the 131I ther-
apy. Therefore, the salivary gland massage procedure could alle-
viate salivary gland dysfunction related to the 131I therapy.

EP-0750
Can ATA high risk thyroid cancer patients with 
undetectable pre-ablation stimulated thyroglobulin be 
reclassified as low risk?
Y. Kou, G. Shen, B. Liu, R. Huang, A. Kuang; West China Hospital of 
Sichuan University, Chengdu, CHINA.

Background: The role of undetectable pre-ablation stimulated 
thyroglobulin (sTg < 1 ng/mL) has been well documented in 
low- and intermediate-risk thyroid cancer patients with a high 
negative predictive value of disease recurrence. The prevalence 
and implication of undetectable pre-ablation sTg is less de-
scribed in high risk thyroid cancer patients. The present study 
was aimed to investigate the prognostic value of undetectable 
pre-ablation sTg in high risk thyroid cancer patients. Methods: 
Institutional review board approval was obtained and informed 
consent was waived. Consecutive differentiated thyroid cancer 
patients referred to our department for remnant ablation were 
retrospectively studied. Patients with the following character-
istics were analyzed: differentiated thyroid cancer; classified as 
high risk by ATA criteria; without persistent tumor after opera-
tion; pre-ablation s-Tg < 1 ng/mL with negative TgAb. The initial 
therapy was evaluated 6-12 months after ablation by sTg, TgAb 
and ultrasonography. Then annual measurement of Tg during 
L-T4 therapy (Tg/T4) and TgAb, neck US, and other imaging 
methods (if necessary) were evaluated during followed up. Re-
sults: From January 2009 to December 2014, 432 high risk thy-
roid cancer patients were ablated, and 44 (10.2%) patients had 
pre-ablation s-Tg < 1 ng/mL with negative TgAb at the time of 
ablation. None of the 44 patients showed distant metastasis on 
post-ablation scintigraphy. At initial assessment after ablation, 
93.2% (41/44) of the patients were free of the disease (defined as 
s-Tg <1 ng/mL, negative TgAb and neck ultrasound); 2 patients 
had elevated s-Tg (1.34, and 1.44 ng/mL) and 1 patient had pos-
itive TgAb (57.78 IU/ml), but no metastases were detected by 
the imaging methods, and none of them received additional 
treatment. During follow-up ranging from 12 to 97 months (me-

dian 48 months), ultrasound detected cervical lymph node me-
tastases in 2 patients who were classified as excellent response 
in the initial assessment and underwent operation again. The 
remaining 42 patients without tumor recurrence did not get any 
additional therapy, including 40 ER(excellent response)and 2 IR 
(indeterminate response)in the last assessment. Thus, recurrent 
disease occurred in only 4.5% of patients. Conclusion: The pres-
ence of undetectable pre-ablation sTg is a common clinical sce-
nario in high risk thyroid cancer patients at the time of remnant 
ablation. With similar frequency of tumor recurrence compared 
to low risk patients, high risk patients with undetectable pre-ab-
lation sTg can be reclassified as low-risk. Conflicts of interest 
and sources of funding: Supported by National Natural Sci-
ence Foundation (Grant No.81471692)
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EP-0751
Coexistence of chronic lymphocytic thyroiditis and 
papillary thyroid carcinoma
B. Missaoui; Institut salah azaiz de Tunis, Tunis, TUNISIA.

Introduction: The association between chronic lymphocytic 
thyroiditis (CLT) and papillary thyroid carcinoma (PTC) has been 
investigated for several years from different perspectives. The 
aim of our study is to evaluate the effect of coexistent CLT on the 
clinicopathological features of PTC. Material and Methods: It 
was a retrospective study of 60 patients with PTC treated in the 
years 2015-2017 were divided into two groups according to the 
presence or absence of concomitant CLT. All our patients un-
derwent total thyroidectomy with a complementary treatment 
with Iodine 131. Results: Patients were divided in 2 groups with 
clear female predominance (90%). Thyroid nodule was the most 
revealing mode (68%) of PTC. In group A there were 30 patients 
affected by PTC alone, the median age was 48 years old [26-73] 
and in group B there were 30 patients affected with PTC asso-
ciated with CLT, the median age for this group was 43 years old 
[16-72]. All our patients had very low to low risk of PTC and have 
received a first mini-cure of Iodine 131 (30 mCi). The post-irath-
erapy scan revealed no pathological fixation outside the thy-
roid in all cases. Serum thyroglobulin levels (Tg) was negative 
(<=1ng/ml) in 40% patients of the group A and 76% of them are 
declared cured after the 2nd iodine cure. For the group B, 50% of 
patients had negative Tg levels and 83% of them are declared in 
remission after the 2nd cure of which 28% patients required only 
one. Conclusion: CLT in patients with a lower grade PTC was 
associated with less disease persistence and spread, indicated a 
protective role of CLT, but it does not affect the overall survival 
of papillary thyroid cancers.

EP-0752
Curative Efficacy and Influencing Factors on 131I Treatment 
for Pulmonary Metastases from Differentiated Thyroid 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S602

Carcinoma
Z. Xu; Xin Hua Hospital School of medicine Shanghai Jiao Tong 
University, Shanghai, CHINA.

Objective: To investigate the curative efficacy and influential 
factors of 131I treatment for pulmonary metastases from differen-
tiated thyroid carcinoma. Methods: 119 patients (44 males,75 
females) with pulmonary metastasis who underwent 131I treat-
ment in our department from April, 2012 to March,2018 were 
retrospectively analyzed. The efficacy of 131I treatment was as-
sessed using determination of serum Tg level, 131I whole-body 
scan, and 18

F-FDG PET/CT. The possible factors affecting efficacy in-
cluded patients’ gender, age, pathological classification, the 
diagnostic time of the pulmonary metastasis, the iodine and 
18F-FDG uptake of pulmonary lesions ,the size and number 
of lung lesions, extrapulmonary distant metastasis(assign 1 for 
metastasis,0 for no metastasis), cumulative treatment dosage. 
Univariate and multivariate analyses(Student t test,Fisher exact 
test and logistic regression) were performed to investigate the 
factors. Results: The rate of efficacy and invalid of 131I treatment 
were 58% (69/119) ,and 42% (50/119) respectively. Univariate 
analyses showed that 18F-FDG uptake (t=-2.243, P<0. 05), the 
size of lung metastasis (P=0.001), the number of lung metas-
tases (P=0.012), and 131I uptake(P=0.020),the diagnostic time 
of the pulmonary metastasis(P<0.001), extrapulmonary distant 
metastasis(p<0.036) were the factors influencing outcome of 
131I treatment; Multivariate logistic regression analysis showed 
that the influential factors included the size and number of 
lung metastases, the diagnostic time of lung metastasis, and 
extrapulmonary distant metastasis. The regression equation 
was as follows: Logit P=-4.927+2.613×the diagnostic time of the 
pulmonary metastasis -1.119× the number of lung metastasis 
+1.269×extrapulmonary distant metastasis+1.087× the size of 
lung metastasis. Patients with multiple lung metastasis lesions, 
lesions greater than 1cm, extrapulmonary distant metastasis 
and diagnosed not at the beginning of the 131I treatment indi-
cated a poor prognosis. Conclusion: 131I treatment is an effec-
tive method for pulmonary metastases from DTC. The patients 
with the less-than 1cm and single lung metastasis lesions,no 
other distant metastasis and diagnosed at the beginning had 
good response to 131I treatment.

EP-0753
Serum Thyroglobulin Kinetics as the Predictor of 
Differentiated Thyroid Carcinoma Treatment Outcome 
A. R. Dewi1,2,3, B. Darmawan3, B. Hidayat2,3, A. H. S. Kartamihardja2,3, 
J. S. Masjhur2; 1Dharmais Cancer Hospital, Jakarta Special Region, 
INDONESIA, 2Universitas Padjadjaran, Bandung, INDONESIA, 
3Hasan Sadikin Hospital, Bandung, INDONESIA.

Objective: To know the role of serum thyroglobulin (Tg) ki-
netics in predicting the differentiated thyroid carcinoma (DTC) 
treatment outcome. Materials and Methods: Patients with 
DTC were retrospectively selected from 320 patients underwent 
total thyroidectomy followed by radioablation from the year 
2007-2013 in Hasan Sadikin Hospital, Bandung. Patients with-
out preablation (preTg) and postablation Tg level measurement 

were excluded. Clinical and pathological characteristics were 
assessed. Percentage of serum Tg kinetics (∆Tg) was calculat-
ed by subtracting preTg level (preTg) with Tg level at 6 months 
postablation (Tg-6mos). ∆Tg were classified as increased, stable, 
and decreased (<-25%,-25% to 25%, and >25%, respectively). 
Disease remission criteria are Tg at 12 months (Tg-12mos) level 
<3 ng/mL with negative antithyroglobulin antibody (ATA), or if 
ATA were positive, there were negative wholebody scan and/or 
ultrasound finding. Results: From a total of 320 subjects, only 
56 subjects (14 males and 42 females) fulfilled the inclusion cri-
teria. Subjects were histopathologically classified as papillary 
(60.71%), follicular (21.43%), and follicular variant of papillary 
thyroid carcinoma (17.86%). Subjects age 14-76 years, mean 
45.89±13.86 years. Remission was higher in subjects belongs 
to decreased ∆Tg group (73.53% from 34 subjects), compared 
with those found in stable ∆Tg group (37.50% from 8 subjects), 
and increased ∆Tg group (35.71% from 14 subjects). ∆Tg vary 
between 25%- 100% (average 89.50%) in decreased ∆Tg group, 
average with preTg level 5.89 (range 0.10-67.50) ng/mL, and 
average Tg-6mos level 0.30 (range 0.02-22.00) ng/mL. Average 
∆Tg in stable and increased ∆Tg group were - 8.25%±6.07% and 
-61.75%±30.52%. Conclusion: Decreased ∆Tg (>25%) is related 
to better treatment outcome. Further prospective study with 
more subjects and longer follow up is recommended.

EP-0754
Management and survival of differentiated thyroid 
carcinoma with distant metastasis at the diagnosis
E. Abou Jokh Casas, M. D. Pombo Pasín, V. Pubul Núñez, M. 
Garrido Pumar, C. Beiras Sarasquete, J. Cabezas, A. Cortegoso, J. 
Cameselle, Á. Ruibal Morell; Complejo Hospitalario Universitario 
Santiago de Compostela, Santiago de Compostela, SPAIN.

Introduction: Differentiated thyroid carcinoma (DTC) is the 
most common malignant tumor of the endocrine system, with 
a better prognosis, however few patients present at the diagno-
sis with distant metastasis. The main of this study is to determine 
the predisposing factors and the survival of these patients. Ma-
terials and Methods: We retrospectively reviewed 727 patients 
diagnosed with DTC, between 1990-2016, who underwent ra-
dioactive iodine therapy in our medical center. All patients were 
treated by total thyroidectomy. 52 patients (7.15%) debuted 
with metastasis at the diagnosis. 13.46% were poorly differen-
tiated. Results: The average age was 59 years (12 and 87 years), 
65.4% women. The most common histology was papillary car-
cinoma (61.5%), followed by follicular carcinoma (23.0%) and 
poorly differentiated (13.46%). The sites affected by the metas-
tases were lungs (63.0%), bone (30.4%), lungs and bone (6.5%), 
mediastinum (5.8%), liver (1.9%) and skin. (1.9%). For patients 
<45 years the survival was 100% at 3 years and 78% at 10 years, 
whereas for those> 45 years it was 75% and 20%, respectively 
(P = 0.007). Survival at 3 and 10 years of papillary carcinoma pa-
tients was 88% and 44%, follicular carcinoma 80% and 27% and 
poorly differentiated carcinoma 61% and 14%, respectively (P 
= 0.027). According to the site of metastasis, it was higher for 
lung (87%) versus bone (73%) at 3 years and 43% versus 15% at 
10 years (P = 0.238). Conclusions: The most important factors 
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that determine a longer survival in patients with DTC with dis-
tant metastasis at the diagnosis, are the histology and the age 
of presentation. More than 50% of our patients survived 3 years 
after the diagnosis.

EP-0755
Prognostic factors and outcome of differentiated thyroid 
cancer with distant metastases: influence of detection 
time of distant metastases
D. Albano, M. Panarotto, E. Cossalter, R. Durmo, M. Bonacina, 
E. Cerudelli, M. Gazzilli, A. Mazzoletti, F. Dondi, F. Bertagna, R. 
Giubbini; Spedali Civili Brescia, Brescia, ITALY.

Purpose: Distant metastases (DM) from DTC occur in 5-25% of 
cases determining lower survival; the prognostic significance 
of the temporal onset of DM is unclear. Our aim was to retro-
spectively analyze the prevalence of metastatic disease in DTC 
patients and to assess the prognostic role of the timing of man-
ifestation of DM regarding the outcome. Subjects and Meth-
ods: We included 174 patients with DM from DTC (mean age 
64 years). According to the time of disease manifestation, DM 
were divided in two groups: synchronous DM(n=66) defined 
as metastases present at initial diagnosis and metachronous 
DM(n=108) as diagnosed during follow-up. SDM were further 
subgrouped in pre-RAIT SDM when diagnosed during pre-sur-
gery work-up(n=35) and baseline-RAIT SDM when detected by 
first whole body scan after RAIT(n=73). Disease-specific survival 
(DSS) was analyzed using the Kaplan-Meier method. Univariate 
and multivariate analysis including Cox proportional hazards 
model were performed with a significance level of p<0.005. 
Results: Stimulated Tg level, total RAI activities and number of 
radiometabolic treatments were significantly higher in SDM, 
while lost of RAI-avidity was more frequent in MDM. After an 
average time of 10 years, 44 patients died during follow-up; 41 
were DTC-related deaths. The median DSS from the diagnosis 
of DM was 8 years; 5-year and 10-year DSS were 80% and 56%. 
On univariate analysis, MDM had significantly shorter DSS than 
SDM; 5-year and 10-year DSS were 83% and 61% for SDM, and 
76% and 51% for MDM. Also histotype and loss of RAI-avidity 
were significant risk factors of impaired survival. On multivariate 
analysis, only loss of RAI-avidity remained as independent neg-
ative predictor (p=0.043). Considering SDM, in pre-RAIT group 
follicular carcinoma, bone metastases and loss of RAI avidity 
were more frequent and stimulated Tg value was significantly 
higher in comparison with baseline-RAIT group. DSS was signifi-
cantly shorter in pre-RAIT group than baseline-RAIT (p=0.004). 
There was no significant difference between pre-RAIT and MDM 
in survival outcome (p=0.875). Conclusions: According to time 
of onset of DM in DTC patients, no significant difference were 
found between SDM and MDM despite worse survival rates in 
the second group. Among SDM, pre-RAIT DM had significant-
ly shorter DSS compared to baseline-RAIT DM. Patients whose 
metastases avidly concentrated RAI and didn’t lost RAI-avidity 
presented better survival rates than metastases not RAI-avid. 
This evidence was present in both SDM and MDM. Timing of 
detection of DM may add an important prognostic feature to 
risk stratification in DTC.

EP-0756
Dose-dependent hemorheological impairment in 
patients with differentiated thyroid cancer following I-131 
ablation/metastasis treatment
T. Sengoz1, E. K. Toprak2, O. Yaylali1, O. K. Erkek2, Y. Ozdemir2, B. 
Oymak2, H. Şenol3, M. B. Kucukatay2, V. Kucukatay2, D. Yuksel1; 
1Pamukkale University, Medical Faculty, Department of Nuclear 
Medicine, Denizli, TURKEY, 2Pamukkale University, Medical Faculty, 
Department of Physiology, Denizli, TURKEY, 3Pamukkale University, 
Medical Faculty, Department of Biostatistics, Denizli, TURKEY.

Aim: Therapy of differential thyroid cancer (DTC) is total thy-
roidectomy and followed by radioactive iodine therapy with 
Iodine-131 (RAIT). RAIT is thought to affect blood cells and oxi-
dative stress. The aim of this study was to determine the effects 
of three different doses of RAIT on hemorheological parame-
ters, serum total oxidant level (TOS) and total antioxidant levels 
(TAS) in patients with DTC. Method: Totally 31 DTC patients 
(mean age 46.32±11.15 years) and 26 healthy controls (mean 
age 50.50±6.22 years) were included in our study. Of the 31 pa-
tients; 7 (%22.6) were treated with a low (30 mCi) RAIT dose, 19 
(%61.3) with ablation (100 mCi) dose and 5 (%16.1) with higher 
dose (>100 mCi). Venous blood samples were collected from 
each patient before and after treatment (7 days, 1 month and 
6 months). Red blood cell (RBC) aggregation and deformability 
were determined by an ektacytometer. TOS and TAS were mea-
sured by a commercial kit and the oxidative stress index (OSI) 
was calculated. Data were analyzed with the SPSS 21.0 program. 
Analysis of variance in repeated measures was used when 
parametric test assumptions were provided; and the Friedman 
test was used when parametric test assumptions were not 
provided. p<0.05 was considered statistically significant. Re-
sults: There was no statistically significant difference between 
erythrocyte deformability values and between TAS,TOS,OSI val-
ues in before and after treatment (7th day, 1st month and 6th 
month) (p>0.05). RBC deformability of the patients determined 
at 16.87 and 30 Pascal (Pa) were lower than healthy individuals 
(16.87 Pa; 0.562±0.02 vs 0.585±0.03;p=0.014)(30 Pa; 0.582±0.02 
vs. 0.623±0.03;p=0.0001). RBC aggregation index (AI) of the pa-
tients was higher (74.16±8.47 vs. 67.82±6.87; p=0.0001), where-
as erythrocyte aggregation half-time (t ½) was lower compared 
to control (1.30±0.76 vs. 1.72±0.74;p=0.0001). These alterations 
indicate increased RBC aggregation in patients. Administra-
tion of higher dose of RAIT resulted in a further decrease in 
RBC deformability at 16.87 and 30 Pa 1 week after treatment 
compared to lower and ablation dose administrations (16.87 
Pa;0.53±0.05, 0.57±0.01, 0.57±0.01; p=0.017)(30 Pa;0.54±0.05, 
0.59±0.02, 0.58±0.02;p=0.025). TOS of ablation dose group 
measured on the first week following treatment was higher 
than low dose group (6.78±2.53 vs. 3.76±1.02;p=0.011). Con-
clusion: Patients were in a worse hemorheological condition 
compared to healthy individuals. The issue that high dose of 
RAIT results in further decrement in RBC deformability should 
be kept in mind especially for patients who are not hemody-
namically stable. Key words: I-131, radioactive iodine thera-
phy, erythrocyte deformability, erythrocyte aggregation, oxi-
dative stress.
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EP-0757
Comparing radioiodine abdominal absorbed dose in 
differentiated thyroid cancer patients undergone thyroid 
remnant ablation in either levo-thyroxine withdrawal or 
after rhtsh stimulation
A. Campenni’1, E. Amato1, R. Laudicella1, A. D. Comis1, A. Vento1, 
R. Filice1, S. A. Pignata1, L. Sturiale1, A. Alibrandi2, R. M. Ruggeri3, 
L. Auditore1, S. Baldari1; 1Unit of Nuclear Medicine of Messina, 
Messina, ITALY, 2Department of Economical, Business and 
Environmental Sciences and Quantitative Methods, Messina, ITALY, 
3Unit of Endocrinology, Messina, ITALY.

Aim: In differentiated thyroid cancer (DTC) patients, radioac-
tive iodine therapy (RAIT) is an important therapeutic tool for 
both thyroid remnant ablation (TRA) and adjuvant treatment 
(AT).Two stimulation strategies can be used to perform RAIT: 
(I) Levo-Thyroxine (L-T4) withdrawal; (II) rhTSH-stimulation. 
The use of rhTSHhas beenproven to be as effective as L-T4 
withdrawal in achieving both TRA and AT. Aim of the present 
work was to compare radioiodine abdominal absorbed dose 
(AAD) among patients treated after either L-T4 withdrawal 
or rhTSH-stimulation. Patients and Methods: We reviewed 
the records of 63 patients (F=51, M=12) affected by DTC. All 
patients underwent TRA within three months from thyroid 
surgery, after either rhTSH-stimulation (Group A, n=36) or 
L-T4 withdrawal (Group B, n=27). Thirty-three patients were 
treated with 2220 MBq (18 after rhTSH-stimulation) while 30 
patients were treated with 3700 MBq (18 after rhTSH-stim-
ulation). A post-therapy whole body scan (pT-WBS) was ob-
tained 5 days after RAIT. All patients drank 1.5 liters of water 
and took laxatives drug two days before pT-WBS. Quantitative 
analysis was performed writing 7 region-of-interest (ROI) on 
abdomen in anterior-posterior views, with different shapes, 
corresponding to liver(L), stomach(S), ascending-colon(AC), 
transverse-colon(TC), descending-colon(DC), rectum(R), 
small-intestine(SI). For each region, we evaluated activity in-
corporated at pT-WBS as geometrical mean of anterior-pos-
terior counts, corrected for background. To estimate the AAD, 
the effective half-lives of 15.7 and 10.5 hours were used for 
withdrawal and rhTSH patients, respectively, as already de-
scribed. The AAD and average activity ratios between Aand 
B Groups were estimated. Results: The AAD for L, S, AC, TC, 
DC, R, SI evaluated in Group B patients were higher than in 
Group A patients with ratio values of 3.62, 4.16, 4.34, 3.19, 2.93, 
3.66 and 3.48, respectively. In addition, the average activities 
evaluated on L, S, AC, TC, DC, R, SI of Group B patients were 
significantly higher than in Group A patients with p-values of 
0.000, 0.000, 0.001, 0.000, 0.022, 0.007, 0.002, respectively. Fi-
nally, the lowest values of both AAD and average activity for 
each region were observed in Group A patients treated with 
2220 MBq. Conclusion: As the efficacy of rhTSH-stimulation 
is equal to L-T4 withdrawal to obtain TRA, our data suggest a 
preference forrhTSH-stimulation rather than L-T4 withdrawal 
since the AAD is significantly lower than in patients treated in 
hypothyroidism. This reduces the risk of both abdominal ra-
dio-induced secondary tumors and liver dysfunction.

EP-0758
Predictive factors of radioiodine refractory tumours in 
patients with metastatic differentiated thyroid cancer
Y. Iizuka, T. Katagiri, K. Ogura, S. Itasaka, M. Inoue, K. Nakamura, T. 
Mizowaki; Kyoto University, Kyoto, JAPAN.

Purpose: Radioiodine (RAI) therapy has been used in the treat-
ment of patients with differentiated thyroid carcinoma (DTC). 
Since patients with RAI refractory DTC can nowadays be treat-
ed with several molecular targeted agents, it is important to 
identify patients with RAI refractory DTC. We evaluated the out-
comes of patients undergoing RAI therapy for metastatic DTC 
and the predictive factors of RAI refractory DTC. Subjects and 
Methods: We retrospectively reviewed the data of 194 patients 
who underwent RAI therapy for metastatic DTC at our institu-
tion between January 2011 and December 2017. Patients who 
underwent RAI more than once were counted once, and those 
whose outcome were not confirmed after RAI therapy were ex-
cluded; thus, 112 patients were analysed. For RAI therapy, the 
“per session” dose of I-131 was 3.70-5.55 GBq and the median 
accumulated dose was 8.51 GBq (range, 3.70-47.7 GBq); the pa-
tients underwent a median of 2 cycles of therapy (range, 1-9). 
RAI refractory patients were defined as those with at least one 
tumour without uptake in RAI scintigraphy; with at least one 
tumour showing progression after RAI therapy despite RAI up-
take; or whose accumulated dose was ≥22.2 GBq. We analysed 
if age, sex, pathological findings, primary/recurrent disease, 
metastatic region, and scintigraphy findings during the first RAI 
therapy were predictive factors of RAI refractory DTC,using the 
Fisher’s test for univariate analysis and the logistic regression for 
multivariate analysis. Statistical significance was set to p <0.05. 
Results: The median age of the patients (40 men and 72 wom-
en) was 66 years (range, 18-85 years). The pathological findings 
were papillary carcinoma (PTC) (n = 89), follicular carcinoma (n 
= 12), and ‘others’ (n = 11). Primary metastases were observed 
in 50 patients, and 62 patients had a recurrence. Metastasis (in-
cluding overlaps) was localized to the lungs (n = 100), regional 
lymph nodes (n = 8), bone (n = 14), and liver (n = 1).A total of 66 
patients (59.0%) were identified as RAI refractory. Pathological 
findings (PTC), recurrent disease, and no uptake during the first 
RAI therapy were significant predictors for RAI refractory DTC in 
the univariate analysis. Recurrent disease and no uptake during 
the first RAI therapy were also significant predictors in the multi-
variate analysis. Conclusion: About 60% of patients had refrac-
tory DTC after RAI therapy. Knowing the predictive factors of RAI 
refractory DTC will help us identify these patients early on.

EP-0759
Can Decision Making For Radioiodine Ablation Be 
Modified By Prophylactic Central Neck Dissection In 
Patients With Clinically Node-negative Papillary Thyroid 
Carcinoma?
F. Di Gregorio1, C. Dobrinja2, M. Rensi1, F. Giacomuzzi1, D. 
Capobianco1, M. Povolato1, G. Ferretti1, N. de Manzini2, O. Geatti1; 
1Nuclear Medicine Unit - Azienda Sanitaria Universitaria Integrata, 
Udine, ITALY, 2Division of General Surgery - Cattinara Teaching 
Hospital, Trieste, ITALY.
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Papillary thyroid carcinoma (PTC) is the most common thyroid 
malignancy. Despite its extremely favorable prognosis, cervi-
cal lymph node metastases are a common feature of PTC and 
a known independent risk factor for local recurrence. In PTC 
patients the indications for a radioiodine ablation post surgery 
is well defined, while the role of prophylactic central neck dis-
section (PCND) remains a matter of debate in patients with 
clinically node-negative (cN0) PTC. Moreover the additional in-
formation provided by PCND can be used to tailor radioiodine 
treatment as patients without nodal metastasis after central 
neck dissection may be able to safely receive lower doses of 131I. 
Aim of the study is to evaluate the clinical impact of PCND in de-
cision making for radioiodine treatment and in improvement of 
outcome in patients with cN0-PTC. Between January 2000 and 
December 2015, 186 consecutive patients with cN0-PTC were 
included in the study. 74 patients (12 males and 62 females, age 
range 53 ± 16 years) underwent total thyroidectomy associated 
with PCND (group A), while 112 patients (29 males and 83 fe-
males, age range 57 ± 14 years) underwent total thyroidectomy 
alone (group B). Radioiodine ablation was performed in 43 pa-
tients of group A (58.1%) and in 55 patients of group B (49.1%) 
(p: 0.23). 3700 MBq of 131I was administrated in 42 patients (98%) 
of group A and in 52 patients (95%) of group B; while 1850 MBq 
of 131I was administrated in 1 patient of both groups (p value not 
significant). No significant differences in terms of indication to 
radioiodine ablation treatment and in determining of 131I dose 
between the two groups were observed (p: 0.50). Overall sur-
vival was not significantly different between the two groups of 
patients and well exceeded 90% at 10 years (93% in group A 
and 91% in group B, respectively; p:1.0). Tumor-related deaths 
are reported in 1.3% of cases (1 patient) in group A and 0.9% 
of cases (1 patient) in group B (p:1.0). Recurrence rate is 5.4% (4 
patients) in group A and 3.6% (4 patients) in group B, with no 
significant differences between the two sets (p:0.71). Our results 
after 15 years of follow-up show that in cN0-PTC patients the 
use of PCND is not able to modify the indication or the dose for 
radioiodine ablation and there is no clear evidence of reduction 
in recurrence or added benefit survival.

EP-0760
Risk Factors For Predicting Recurrence In Patients With 
Papillary Thyroid Carcinoma
S. Jeon1, S. Cho2, J. Kim2, H. Song2, M. Jeong2, S. Yoo1, M. Song1, Z. 
Jabin1, S. Kang1, S. Kwon1, H. Bom1, J. Min1, S. Sohn3; 1Chonnam 
National University Hwasun Hospital, Chonnam, KOREA, REPUBLIC 
OF, 2Chonnam National University Hospital, Gwang-Ju, KOREA, 
REPUBLIC OF, 3Chonnam National University Medical School, 
Chonnam, KOREA, REPUBLIC OF.

Purpose: Papillary thyroid carcinoma (PTC) is the most common 
malignancy of thyroid gland. Although PTC has excellent prog-
nosis with slow progress and good therapeutic effect, 5-10% of 
patients experience recurrence. Various prognostic factors for 
predicting recurrence have been reported over the past several 
decades. The aim of this study was to determine prognostic fac-
tors of recurrence in PTC patients who underwent thyroid sur-
gery and postoperative radioiodine therapy (RIT). Method: To-

tal 294 patients with PTC who underwent total thyroidectomy 
with central and/or lateral neck dissection and postoperative 
RIT were included in this retrospective study. We investigated 
age, gender, clinical and pathologic variables, serum thyroglob-
ulin (Tg) level immediately before postoperative I-131 therapy 
(Preablation Tg), and lymph node ratio (LNR). Definition of LNR 
was the ratio of positive lymph nodes out of total removed 
lymph nodes. The specimens with less than three lymph nodes 
retrieved during surgery were excluded in order to avoid falsely 
exaggerating the LNR when only one or two LNs were available. 
Kaplan-Meier estimates for disease free-survival were classified 
into 0.1 to 1.0 at 10% interval for LNR and compared by the log-
lank test. Multivariate analysis was performed using the Cox pro-
portional hazard model to evaluated independent prognostic 
factors. Result: In univariate analysis, the gender, capsular inva-
sion, multiplicity, bilaterality of tumor, the group with a LNR ≥ 
0.4 and preablation Tg 6.5 ng/mL were significantly associated 
with recurrence of PTC. Multivariate analysis showed that LNR 
was no longer a significant factor associated with recurrence. 
Rather, gender (p=0.002), multiplicity (p=0.010), bilaterality of 
tumor (p=0.012) and preablation Tg (HR 9.21, p<0.001, 95% CI 
3.80-22.3) were significantly associated with recurrence. In the 
same analysis without preablation Tg, LNR (HR 2.56, P= 0.033, 
95% CI 1.07-6.09), gender (p<0.001), multiplicity (p=0.002) and 
bilaterality of tumor (p=0.002) were significant factors. Conclu-
sion: Preablation Tg was identified as the stronger prognostic 
factor of recurrence. However, preablation Tg can be influenced 
by the level of anti-Tg antibody or procedures for preparation of 
RIT such as thyroid hormone withdrawal or recombinant thyro-
tropin injection. Therefore, LNR along with preablation Tg may 
have a potential to determine early detection and management 
of recurrence in PTC.

EP-0761
A retrospective evaluation of the timing of distant 
metastasis occurrence in papillary thyroid cancer
Y. N. Noguchi; Noguchi Thyroid Hospital & Clinic Foundation, 
Beppu, JAPAN.

Aim: The aim of this study is to retrospectively evaluate the tim-
ing of distant metastasis occurrence in papillary thyroid cancer 
(PTC) by the age of initial surgery, and to clarify changes of in-
cidence rate during follow up. Materials and Methods: From 
January 2007 to December 2016, 136 adult cases of initial radio-
iodine therapy for distant metastasis of PTC were performed in 
Noguchi Thyroid Clinic. Metastases were discovered at the time 
of initial disease staging in 53 cases. In the remaining 83 cases, 
metastases were identified during follow-up. In Japan, there is 
a shortage of radioiodine treatment facilities. And because of 
this shortage, it is usual for patients to have initial radioiodine 
therapy when metastases are discovered. So we assumed that 
the timing of the development of distant metastasis was when 
initial radioiodine therapy was performed. The timing of distant 
metastasis occurrence were evaluated in the 83 cases by divid-
ing into three groups by the age of 21-40, 41-60 and over 61 
at the time of initial surgery. Also the follow up was divided by 
5 years in order to compere the incidence rates of metastases 
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during follow up. Results and Conclusion: The average timing 
of distant metastasis occurrence were 17.4 years (209.4month), 
13.8 years (165.3 month) and 6.5 years (78.5 month) in each 
group. In the youngest age group, only 1 patient (4.0%) devel-
oped distant metastasis within 5 years of follow up. 8 patient 
(28.0%) developed distant metastasis in 6-10 years, 4 (16.0%) in 
11-16 and 13 patient (52.0%) developed distant metastasis after 
16 years. The middle age group had 4 (13.8%) within 5 years, 
5 (17.2%) in 6-10, 10 (34.5%) each in 11-15 and after 16 years. 
In the eldest group, 13 (44.8%) developed distant metastasis 
within 5 years, 11 (37.9%) in 6-10 years and 5 (17.2%) in 11-15 
years. Even though the average timing of distant metastasis oc-
currence were slightly latter in the youngest age (21-40) group, 
incidence rates of distant metastasis did not change between 
the youngest age group compared to the middle age (41-60) 
group, when divided by 10 years (within 10 years: 32~33%, after 
10 years: 68~69%). Compared to the younger groups, the eldest 
(over 61) group had a drastic difference in both average timing 
of distant metastasis occurrence and incidence rates (average 
timing: 6.5 years, within 10 years: 82.7%, after 10 years: 17.2%).

EP-0762
Clinical Value of Combined Use of Stimulated Serum 
Thyroglobulin Value, Ultrasonography and Tc99m 
Pertechnetate Scintigraphy in Detecting Residual Thyroid 
Tissue after Total Thyroidectomy
S. Tatlidil, B. Yazicic, S. Alcicek, A. Akgun; Ege University Medical 
Faculty, Izmir, TURKEY.

Purpose: The aim of this study was to investigate the rate of 
detecting postablative residual thyroid tissue on I-131 whole 
body scan (WBS) in low risk well-differentiated thyroid carcino-
ma patients in whom no residual thyroid tissue was detected 
by Tc-99m pertechnetate WBS and ultrasound after total thy-
roidectomy and before I-131 ablation and with undetectable 
serum throglobulin levels. Subjects & Methods: A total of 1987 
patients diagnosed with well differentiated thyroid carcinoma 
after total thyroidectomy were retrospectively evaluated. 56 pa-
tients who were candidate for I-131 ablation therapy but with 
no activity compatible with postoperative residual thyroid tis-
sue on Tc-99m pertechnetate pinhole imaging and with also no 
residual thyroid tissue or probable metastatic lymph node on ul-
trasonography were included in the study. All patients included 
in the study had undetectable stimulated serum thyroglobulin 
(Tg) levels when TSH > 30 μIU/L after withdrawal of levothyrox-
ine for 4 weeks. Anti-thyroglobulin antibody (TgAb) levels and 
time period between postoperative imaging studies (Tc-99m 
pertechnetate and ultrasound) and postablative I-131 WBS were 
recorded. Statistical significance of differences between groups 
was determined by Fisher’s exact and Mann-Whitney U tests. 
Value of P<0.05 was considered statistically significant. Results: 
In 43 of 56 (76.8%) patients, residual thyroid tissue was detect-
ed on postablative I-131 WBS. TgAb was positive in 15 of 56 
(26.8%) patients. Detection of post-ablative residual thyroid tis-
sue was not statistically related with positive TgAb. Interestingly, 
number of TgAb positive patients founded to be significantly 
higher in patients without postablative residual tissue than in 

the other (Fisher’s exact test; P<0.05) in anticipation of general 
expectancy. Difference of the mean time period from postop-
erative imaging studies to postablative I-131 WBS between the 
patients with and without residual thyroid tissue was nonsig-
nificant (Mann-Whitney U test; P>0.05). Conclusion: Detection 
of postablative residual thyroid tissue in patients in whom no 
residual tissue was detected after thyroidectomy cannot be ex-
plained with high TgAb levels or long time period between post-
operative imaging studies and I-131 ablation. So, we thought 
that I-131 ablation therapy should be applied in patients who 
are candidate for ablation therapy regarding histopathological 
and clinical features, even if they do not have residual thyroid 
tissue evidence scintigraphically, ultrasonographically and bio-
chemically before ablation.

EP-0763
Retrospective comparison of thyroid and whole-
body residence time of radioiodine in patients with 
differentiated thyroid carcinoma at initial ablative 
radioiodine therapy and follow-up whole-body 
scintigraphy after a short period of hypothyroidism or 
under rhTSH stimulation.
R. Bacher, M. Dietlein, C. Kobe, M. Hohberg, M. Wild, A. Drzezga, M. 
Schmidt; University Hospital of Cologne, Cologne, GERMANY.

Aim: Adjuvant radioiodine therapy (RIT) for differentiated thy-
roid carcinoma (DTC) can be performed with either endoge-
nous TSH stimulation by thyroid hormone withdrawal or with 
exogenous stimulation by rhTSH. Existing publications report a 
lower thyroid and whole-body radiation exposure when using 
rhTSH. These publications compared rhTSH to a long levothy-
roxine withdrawal of up to 8 weeks. Our aim was to examine 
whether there is still a lower radiation exposure when using 
rhTSH compared to a shorter period of levothyroxine with-
drawal. We analyzed the thyroid and whole-body residence 
time as a dosimetric value whose calculation is not dependent 
on the thyroid remnant mass. Methods: A retrospective study 
was performed on patients admitted for adjuvant radioiodine 
ablation for DTC to the University Hospital of Cologne over a 
five year period starting 2010. Dosimetric data of 366 patients 
was analyzed. 363 patients returned for a follow-up whole-
body scintigraphy (WBS), those who received the scintigraphy 
in hypothyroidism (n=27) had a levothyroxine withdrawal of 
5 weeks. Results: At RIT the median duration of thyroid hor-
mone withdrawal was 18 days in the hypothyroid group and 
25 days in the rhTSH group (p<0.01). The thyroid residence time 
was 2.1 in hypothyroidism respectively 1.8 hours under rhTSH 
stimulation with no significant difference (p=0.26). The whole-
body residence time in hypothyroidism was 11.9h, under rhTSH 
stimulation 11.8h (p=0.64). A subgroup analysis of hypothy-
roid patients with at least four weeks hypothyroidism showed 
a higher median TSH of 68.4mU/l compared to 44.1mU/l in 
all hypothyroid patients, this resulted in a longer thyroid and 
whole-body residence time of 2.5 hours respectively 21.3 hours 
and lower p-values of p=0.10 and p=0.27 but there still were 
no significant differences. At the WBS hypothyroid patients had 
a significant longer thyroid residence time of 1.1h compared 
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to rhTSH with 0.8h (p<0.01). The whole-body residence time 
was also longer in hypothyroidism, 13.6h respectively 11.5h 
(p<0.01). Conclusion: With a short period of thyroid hormone 
withdrawal there are no significant differences in thyroid and 
whole-body residence time compared to rhTSH stimulation at 
RIT. A subgroup analysis of patients who received RIT after a 
longer levothyroxine withdrawal showed a longer thyroid and 
whole-body residence time. This analysis still didn’t show signif-
icant differences which might be due to the still shorter period 
of levothyroxine withdrawal compared to almost all previously 
reported studies. At the WBS hypothyroid patients had a long 
levothyroxine withdrawal and a significant longer thyroid and 
whole-body residence time.

EP-0764
Does T-staging affects Disease Specific Survival in 
Differentiated Thyroid Cancer?
J. Mihailovic1, V. Crnobrnja2, J. Roganovic1; 1Oncology Institute 
of Vojvodina, Sremska Kamenica, SERBIA, 2Clinical Center of 
Vojvodina, Novi Sad, SERBIA.

Aim: The aim of the study was to analyze the influence of dif-
ferent T-staging (patients with T1- and T2-stage versus T3- and 
T4-staged patients) on disease-specific survival (DSS) in pa-
tients with differentiated thyroid cancer (DTC). Patients and 
Methods: 569 DTC patients were treated with I-131 (RAI) in our 
institution from January 2001 to December 2010. DSS and its 
predicting factors were analyzed for the entire group as well as 
separately for different T-staged patients (Group I: 379 patients 
staged T1- and T2; Group II: 190 patients staged T3- and T4) by 
Kaplan-Meier’s method. Statistical significance of differences 
was tested by Log rank test. Results: There were 378 (66.43%) 
T1- and T2-staged patients and 185 (32.51%) T3- and T4-staged 
patients, while T was not defined in 5 (0.88%) patients; 132 
(23.2%) males and 437 (76.8%) females; 237 patients <45 years 
and 332 patients ≥45 years. Histologically, there were 57 (10%) 
follicular and 465 (81.7%) papillary carcinomas, while tumor 
type was not defined in 3 (0.53%) patients. Initial regional me-
tastases were present in 202 (35.5%) patients. DSS was 96.5%; 
93.5%; 87%, and 69.6% after 5, 10, 15 and 17 years, respective-
ly influenced by: gender (p=0.003), age (p=0.0001), T-staging 
(p=0.02), initial metastases (p=0.0001), histology (p=0.039), type 
of initial treatment (p=0.01), while number of RAI course did not 
inlfuence the survival (p=0.087). In T1-and T2-staged patients, 
DSS after 5, 10 and 15 years was 97,8%; 96,7% and 87.1%, retro-
spectively; it was significantly influenced by presence of initial 
metastases (p=0.0001), age (p=0.001), and histology (p=0.021), 
while type of initial therapy, gender and number of RAI cours-
es had no significant influence (p=0.296, p=0.597, and p=0.949, 
respectively). In T3- and T4-staged patients, DSS after 5, 10 and 
15 years was 92.8%; 87.4%; and 83.3%, respectively, influenced 
by gender (p=0.001), age (p=0.002), type of initial therapy 
(p=0.031), and number of RAI courses (p=0.05), while histolo-
gy had no influence to DSS (p=0.457). Conclusion: In general, 
DTC patients have long DSS, influenced by several prognostic 
factors. Age is the only strong prognostic factor for survival in all 
T-staged patients. Gender, type of initial treatment and number 

of RAI courses significantly influence DSS in T3- and T4-staged 
patients while histology and presence of initial metastases are 
strong predictors in T1- and T2- staged patients.

EP-0765
The Role Of BRAFV600E Mutation In Predicting Clinical 
Response Of Radioiodine Therapy In Papillary Thyroid 
Carcinoma
G. Shen, A. Kuang, R. Huang; West China Hospital of Sichuan 
University, Chengdu, CHINA.

Purpose: BRAFV600E mutation is the most common and specific 
oncogenic event in papillary thyroid carcinoma (PTC). Several 
preliminary studies showed that BRAFV600E mutation was highly 
prevalent in radioiodine-refractory papillary thyroid cancer, and 
was associated with the loss of radioiodine uptake due to low 
expression or no expression of iodine-metabolizing genes. How-
ever, in clinical practice, the impact of BRAFV600E mutation on the 
radioiodine therapy was uncertain. This study aimed to evaluate 
its impact on the clinical response to radioiodine therapy and 
establish its role in radioiodine therapy decision-making. Meth-
ods: This retrospective study included PTC patients without dis-
tant metastases who received total thyroidectomy with lymph 
node dissection, radioiodine therapy and thyroid-stimulating 
hormone (TSH) suppression between January 2012 to March 
2016. Patients with “very low-risk” [T1aN0M0] or with positive se-
rum Tg antibody (TgAb) were excluded from this study. Includ-
ed patients were divided into two groups based on the BRAF 
mutation status. The association between clinicopathological 
characteristics and BRAFV600E mutation was evaluated. After a 
median follow-up of 37 months, the clinical outcome between 
these two groups was also compared based on the ongoing risk 
stratification. Results: A total of 512 PTC patients without dis-
tant metastases were included, with positive BRAF mutation in 
338 patients. No significant association was observed between 
BRAF mutation and clinicopathological characteristics except 
gender, tumor size and extrathyroidal extension. In comparison 
with non-mutation patients, more patients with BRAF mutation 
were presented with extrathyroidal extension (p=0.001) and 
large size (p=0.001). In addition, the proportion of male in pos-
itive mutation group was higher than that of negative group 
(p=0.001). In the overall cohort, the response to radioiodine 
therapy was not significantly associated with BRAF mutation 
(p=0.321), and the majority of patients achieved ER+IR at the 
end of follow-up (86.4% for positive-mutation group, 89.1% for 
negative-mutation group). A trend was observed that more pa-
tients had BIR+SIR (13.6%) in mutation group than in wild-type 
group (10.9%). Although for the patients with intermediate or 
high risk level, a worse outcome was observed with lower rate 
of ER+IR for positive mutation group compared with negative 
group; however, no significant difference in clinical outcome 
was observed between these two groups (p=0.741, p=0.680). 
Conclusions: The BRAFV600E mutation status may not impact the 
clinical response to radioiodine therapy for PTC patients without 
distant metastases. Financial support: This study was support-
ed by National Natural Science Foundation of China (Grant No. 
81471692).
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EP-0766
Red marrow Absorbed Dose in Patients Treated with I-131 
for Differentiated Thyroid Cancer
M. Barquero Sanz, R. Ruano, D. Rodriguez, V. de la LLana; 
University Clinical Hospital of Valladolid, Valladolid, SPAIN.

Purpose: Red marrow (RM) is the most critical organ in thera-
pies with radiopharmaceuticals, with a dose limiting organ of 
200-300 cGy to avoid mielotoxicity. Although RM dosimetry is a 
complex dosimetry MIRD approach allows to study patient-spe-
cific RM dosimetry in patients undergoing I131 therapy for dif-
ferentiated thyroid cancer (DTC). Subjects and Methods: A 
practical and suitable methodology is developed to assess RM 
absorbed doses DRM. The results are presented for 13 DCT pa-
tients treated with I-131 activities between 2.22 and 6.29 GBq 
(all with Thyrogen) using a measure of activity in a blood sample 
taken 48 h after administration of I-131, and of 3 measures of 
external exposure rate at 1 meter of the patient at 24, 48, 72 h 
after the administration of I-131. Two source regions are con-
sidered: The whole body (TB) for penetrating radiation (p), and 
RM for non-penetrating radiation (np). The activity/litre of blood 
in the blood samples [ABL] is measured with NaI(Tl) 2.5”*2.5” 
well counter Canberra-2M2/2-X. The quotient [ARM]/ [ABL] value 
known as RMBLR allows know [ARM], here RMBLR was set to a 
fixed value of 0.36. An effective half life of 14.8 h is considered for 
the kinetics of RM. Exposure to 1 m of each patient is measured 
with environmental ion-chamber Victoreen-450. Using the 
conversion factor obtained in a previous calibration of 61 uSv/
GBq the accumulated TB activity of each patient is determined. 
The Snp(RM⇓RM) value (Gy g GBq-1 d-1) is obtained from current 
physical data of I-131 and from Eckerman-Stabin phantoms. The 
Sp(RM⇓TB) value (mGy GBq-1 d-1) is obtained from a Coffey and 
Watson general relation linearly adjusted to the patient mass. 
Results: There is extensive variability in the estimated DRM with 
a range of 52 to 1299 mGy: Ten patients (75%) have a DRM lower 
than 279 mGy and only three (25%) have a DRM higher than 279 
mGy. The minimum value was 52 mGy and the maximum value 
was 1299 mGy. The worst excretion and the higher RM uptake 
and DRM corresponded to a patient with metastases: 56 h, 60 
MBq/l and 1299 mGy, respectively. The (p) contribution was 4-10 
times the (np) contribution. Conclusion: MIRD methodology to 
assess RM absorbed-dose allows predict hematological toxicity 
in patients undergoing I131 therapy for DTC. Special consider-
ations must be done for patients with red marrow pathology of 
bone metastasis.

EP-0767
Successful ablation with 131I in patients with differentiated 
thyroid cancer: can TNM staging system predict it?
A. Rodríguez-Gasén, J. Vercher-Conejero, J. Suils-Ramón, J. Mora 
Salvadó, A. Benítez Segura, M. Bajén Lázaro, L. Rubio-Álvarez, 
C. Gámez-Cenzano; Servicio de Medicina Nuclear. Hospital 
Universitario de Bellvitge-IDIBELL, L’Hospitalet de Llobregat, 
Barcelona., SPAIN.

Aim: to evaluate in differentiated thyroid cancer (DTC) the abili-
ty of TNM staging system to predict the complete response after 

ablation with 131I. Subjects and Methods: This retrospective 
study included 47 patients (27 male, with median age of 47 yo) 
who, in the period 2015-2017, underwent total thyroidectomy 
and subsequent ablation with oral 3700 MBq of 131I. Patients 
were classified according to AJCC/TNM staging 7th edition 
as stage I before ablation (20 patients), II (26) and III (1). All of 
them underwent I131 whole body scans in 2 time points after 
ablation : 1) in day-7 and 2) in month-10 (±2) receiving oral185 
MBq of 131I. Stimulated tyroglobuline (ST) levels were obtained 
before ablation and in month-10 (±2). Incomplete response 
was considered when radioiodine scan was positive or ST at 
month-10 >1ng/ml. Results: A successful ablation was seen in 
41/47 patients: 17 in stage I and 24 in stage II. An incomplete 
response was showed by the 6 remaining patients: 3 in stage I, 2 
in stage II and 1 in stage III. No statistically significant association 
was observed between stages and successful ablation (p>0,05). 
On the other hand, an increased ST level (>1 ng/ml) could be 
associated with a higher risk of no ablation (5 of 7/47 patients). 
Conclusion: In our study TNM staging system was not a good 
predictor of successful radioiodine ablation but high ST levels 
could be a risk factor for incomplete response. A larger sample 
size is required to increase precision when estimating associa-
tion between successful radioiodine ablation and TNM staging 
system or baseline ST levels.

EP-0768
Low activity treatment with 131I in differentiated thyroid 
cancer
P. Olivan-Sasot, S. Prado-Wohlwend, R. Sánchez-Vañó, A. Yepes-
Agudelo, M. Agudelo-Cifuentes, J. Bernal-Vergara, P. Bello-Arques; 
Hospital Universitario La Fe de Valencia, Valencia, SPAIN.

Objective: Our aim was to review the therapeutic effectiveness 
of low activity ablation with 131I in low-risk differentiated thyroid 
cancer (DTC) and the relationship between thyroglobulin lev-
els and persistence of thyroid remnants after whole body scin-
tigraphy annual control. Material and Method: Retrospective 
study of 29 patients (20 women), mean age 45.8 years, with low 
risk DTC treated with low activity. Post-ablation distribution and 
control diagnosis was performed after stimulation with rhTSH. 
Thyroglobulin (Tg) and basal anti-thyroglobulin antibodies (An-
tiTg) were monitored 24 and 72h post-stimulus / after stimu-
lation. Results: 29 patients, treated with an average activity of 
28.7mCi. The average time between surgery and treatment was 
4.24 months, between treatment and scintigraphic control was 
12.17 months. All the patients presented thyroid remnants in a 
post-ablation distribution scan, but only 8/29 associated thy-
roid remnants in the control. The average baseline Tg before 
treatment was 1.41 ng/mL (<0.04-8.55) and at 72h post-stimu-
lation 11.52 ng/mL (<0.2-128), presenting only two patient An-
tiTg positive, who were excluded of the Tgs rates. The average 
post-ablation baseline Tg was 0.25 ng/mL (<0.04-1.83) and 72h 
post-stimulation 1.87 ng/mL (<0.04-22.36). In patients with thy-
roid remnants in the control, the baseline Tg-media pre-ablation 
was 3.31 ng/mL (0.2-8.55) and 72h from 28.75 ng/mL (0.56-128). 
In the control the baseline Tg was 0.56 ng/mL (<0.02-1.83) and 
at 72h 5.7 ng/mL (0.09-22.36). In patients without thyroid rem-
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nants in the control, the baseline Tg-media pre-ablation was 
0.94 ng/mL (<0.04-5.1) and at 72h it was 6.35 ng/mL (<0.2-35.5). 
In the control the baseline Tg was 0.15 ng/mL (<0.04-0.97) and 
at 72h 0.57 ng/mL (<0.04-4.87). The effectiveness of ablation 
with low activity was 72.4% for elimination of thyroid remains. 
The mean Tg of patients with thyroid remnants showed statis-
tically significant differences with respect to those who did not 
(p: 0.003 in Tg-basal preablation). Conclusion: In our low risk 
DTC series we found highly effective ablations with low activity 
for elimination of thyroid remnants, and that higher Tgs imply 
a higher probability of persistence of remains. Larger series are 
needed to calculate the cutoff point of significant Tg.

EP-0769
Differentiated Thyroid Microcarcinoma: Prognostic factors
H. Boudriga1, H. El Fekih2, M. Ben Fredj1, M. Ben Rejeb3, R. Sfar1, 
M. Nouira1, K. Chatti1, S. Ajmi1, M. Guezguez1; 1Sahloul University 
Hospital, Sousse, TUNISIA, 22Department of Endocrinology and 
Diabetology, Farhat Hached University Hospital, Sousse, TUNISIA, 
3Department of Prevention and Care Safety, Sahloul University 
Hospital, Sousse, TUNISIA.

Aim: The aim of the present study was to evaluate clinical and 
histopathological prognostic factors for differentiated thyroid 
microcarcinoma (DTMC). Materials and Methods: We retro-
spectively analyzed the data of 58 patients with DTMC who 
were followed up in the Nuclear Medicine department between 
2000 and 2011 with a mean follow-up time of 7.7 years (± 3.27 
years). We evaluated the following histopathological factors 
and their impact on recurrence/persistence of disease: Sex, 
histological type, lymph node metastases (LNM), multifocality 
and presence of distant metastases. Results: The mean age at 
diagnosis was 44 years and the sex ratio was 0.2 with a female 
predominance. DTMC was revealed by goiter in 43.1% of pa-
tients and was incidentally discovered in 3.4% of cases only. All 
patients received total thyroidectomy followed by iodine-131 
therapy. Lymph node dissection was performed in 38 patients 
(65.5%). Our patients received an average dose of 274 mCi (± 
153 mCi) of iodine-131, however higher doses up to 800 mCi 
were required in case of lymph node involvement or distant me-
tastasis. The most common subtype was the classical papillary 
thyroid carcinoma (82.8%). The other subtypes of papillary thy-
roid carcinoma found were follicular variant (8.62%), oncocytic 
variant (3.45%) and trabecular variant (1.72%). No one present-
ed a vascular invasion. Complete remission of the disease was 
achieved in 84.5% of cases. Lymph node recurrence, locoregion-
al persistence of DTMC and bone metastasis was noted respec-
tively in 1.72%, 12% and 1.72% of patients. The progression free 
survival (PFS) 76.3% at ten years. The cox regression multivari-
ate analysis showed that presence of LNM (p=0.01) and distant 
metastases at diagnosis (p=0.01) were predictive of recurrence 
and persistence of disease. Progression free survival at ten years 
was respectively 50% and 100% in the presence of LNM and in 
its absence with a statistically significant difference (p=0.01). 
Conclusion: In our study, we found that lymph node metas-
tases and distant metastases are correlated with less favorable 
outcomes in patients with DTMC despite maximal surgical and 

isotopic treatment. However, sex, histopathological types and 
multifocality do not seem to have an impact on the prognosis 
of this disease.

EP-0770
Apatinib therapy of medullary thyroid carcinoma 
metastasis:one case report
S. Li, J. Wang, X. Yao, G. Shao, F. Wang; Nanjing First Hospital, 
Nanjing, CHINA.

A 23-years-old male patient with repeated diarrhea,cough,asth-
ma,and left neck mass came to our department for PET-CT im-
aging.Besides low 18F-FDG uptake in thyroid lesion, enlarged 
bilateral neck and upper-mediastinal lymph nodes displayed 
increased 18F-FDG accumulation(SUVmax=2.7) and pulmonary 
multiple nodes (long diameter ranging from o.4 to 0.8cm) 
demonstrated low 18F-FDG uptake(SUVmax=0.9).Laboratory re-
sults revealed increased level of calcitonin(18040ng/L).Medul-
lary thyroid carcinoma with bilateral neck and upper-mediasti-
nal lymph node metastasis was diagnosed and confirmed by 
postoperative pathology.Surgery was the first choice for MTC.
However,MTC tends to recurrence and metastasis and ther-
apeutic effect of chemotherapy was limited. Chest CT scan 
was performed during follow-up three months after operation 
and revealed disease progression.It demonstrated increasing 
number of pulmonary nodes and enlarged mediastinal lymph 
node with significant calcitonin increase.It was urgent for sys-
temic regimen determination.Vascular endothelial growth fac-
tor (VEGFR-2) was reported to be over expressed in MTC and 
metastatic lesions.Apatinib,a small moleculer vascular endothe-
lial growth factor tyrosine kinase inhibitors, has been proved to 
be effective in clinical trial in the treatment of stomach cancer 
in China,and Apatinib therapy was adopted to this patient at 
dose of 500mg each day.Chest CT scan was performed regular-
ly at 1,3,6,12months from the start of Apatinib therapy. Partial 
response(PR) was reached based on significant decrease and 
shrinkage of metastatic of calcitonin level(from 63040ng/L to 
13410ng/L).Possible side effects such as Hand Foot Skin Reac-
tion(HFSR) and pulmonary fungal infection with cavity forma-
tion were noted. From this case, we found that Apatinib,as one 
VEGFR-2 targeted pharmaceutical, was potential for the treat-
ment of MTC and metastasis.

EP-0771
Comparison of the effectiveness of radioiodine treatment 
in patients with differentiated thyroid cancer with low-
intermediate risk
I. López Villar, T. Navarro Martínez, J. Castro Beiras, A. Martínez 
Lorca, S. Rizkallal Monton, B. Lorente Castro, O. Ajuria Illarramendi, 
P. Jané Soler, M. Orduña Díez; Hospital Universitario Ramón y Cajal 
Madrid Spain, Madrid, SPAIN.

Aim: Radioiodine ablation after thyroidectomy is associated 
with longer survival in patients with intermediate risk of differen-
tiated thyroid cancer DTC. The objetive of this study was to com-
pare the effectiveness of different doses. Subjects and Meth-
ods: A retrospective observational study was conducted from 
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January 2014 to December 2016, at Ramón y Cajal University 
Hospital, of 150 patients with DTC (T1-T3N0NxM0, T1-T3N1M0). 
The patients were divided in two groups: -The first group with-
out lymph node involvement N0Nx: 91 patients, of wich 18 
treated with a low dose of 1.1-2.9 GBq of 131I and 73 with an 
average dose of 3.7 GBq. -The second group with lymph node 
involvement N1: 59 patients, of wich 37 treated with an average 
dose of 3.7 GBq of 131I and 22 with a high dose of 5.5 GBq. All 
patients underwent a total thyroidectomy with or without lym-
phatic dissection. The response to treatment was evaluated one 
year after treatment with 131I, considering a complete response 
when TG thyroglobulin was less than 1 ng / ml (after stimulation 
with recombinant TSHrh), antiTG antibody <20 IU and negative 
total body scan. Patients with thyroglobulin preablation> 100 
ng / ml were excluded from the study. Results: We studied 44 
men (29%) and 106 women (71%), 11 follicular DTC (7%) and 139 
papillary DTC (93%), age range from 8 to 77 years. The preabla-
tion of TG levels (median) were: 2.58 ng / ml in patients with low 
doses and N0. 2.07 ng / ml with medium dose and N0. 5.02 ng 
/ ml with medium doses and N1. 1.79 ng / ml with high doses 
and N1. One year after treatment with 131I, within the group N0: 
There was an excellent response in 16/18 (88%) patients with 
low doses and in 67/73 (94%) of medium doses. In the other 
group N1: in 35/37 (94%) of the average dose and in 23/25 (94%) 
of high dose, p> 0.05 not significant, for the two groups. Anti-Tg 
levels of ac are not different in medium and high doses. Con-
clusion: Low and medium doses, in patients with CDT free of 
metastasis, are sufficient and effective as ablative treatment af-
ter thyroidectomy and have less cervical discomfort, sialadenitis 
or gastritis. Although it requires long-term evolutionary studies, 
the evaluation of relapses and / or second tumors.

EP-0772
The evolution of dosimetry in the ablation of residuals in 
Differentiated Thyroid Cancer
G. Rossi1, S. Fattori1, M. Camarda1, P. D’Avenia1, C. Bartolozzi1, A. 
Dente1, E. Di Nicola1, N. Gasparrini1, H. Castagnoli2, G. Busonero2, C. 
Manni2, B. Criscuoli2, F. Capoccetti2; 1Medical Physic Unit Macerata 
Hospital, Macerata, ITALY, 2Nuclear Medicine Unit Macerata 
Hospital, Macerata, ITALY.

Purpose: We want to analize follow-up(FU) in patients treated 
with I131 for Differentiated Thyroid Cancer in the ablation of 
the residuals using personalized activity to understand if some 
approaches could be modernized. Subjects and Methods: We 
consider 334 patients with DTC from January 2009 until Decem-
ber 2012 and FU until april 2018. For 48 we have no FU informa-
tion. We calculated the administering activity according to the 
DTC Italian Guidelines : maximum uptake at 24° h and residuals 
volume by a integrated scintigraphic - ultrasound imaging. Af-
ter treatment we made Whole Body Scintigraphic (WBS) image 
to compare the treated volume and to confirm the effective 
dose to the residuals. We made FU with a WB image in the first 
6 months and then ultrasound image and blood tests, consid-
ering ablated if Tg and ABTg value are undosable or decreas-
ing and scintigraphic image are clear. Results: In 286 studies 
we found that 230 submitted to a single treatment (ST)(80%), 

meanwhile the restant 56 (20%) submitted multiple treatment 
(MT) (36 a second one (64%), 20 multiple (36%)). Staging are col-
lected in table 1-2-3-4. In ST, 125 (54%) received less than 300 Gy 
to the thyroid (mean 148.7 Gy, median 138.13 Gy, range 17-296 
Gy). 105 pts (46%) received more (mean 577.3 Gy, median 437.5 
Gy, range 301-2624). In MT, in the first one 29 (52%) received 
less than 300 Gy (mean 157 Gy, median 176.6 Gy, range 10-299 
Gy) , meanwhile 27 (48%) received more (mean 701.1 Gy, me-
dian 495.9 Gy, range 324-3679 Gy).For those MT with more, we 
have 17 (68%) with papillary classical variant, 3 (12%) papillary 
follicular variant, 2 (8%) follicular and 3 (12%) tall cells or Hurtle. 
These patients had inferior WBS post volume (mean -85%,range 
-390%-87%). Conclusion: we thought that it is not correct to 
skip dosimetry in case of ablation of residuals in DTC: it is fun-
damental for evaluating the correct activity to administer. A 
correct volume evaluation is the first step, by the use of TC or 
I124Pet. The next step is pre and after volume difference between 
to have best control on patient FU.

EP-0773
Low dose radioiodine activity for ablation after 
thyroidectomy in patients with differentiated thyroid 
carcinoma
Y. K. Henao Celada, I. Gómez Fernández, C. Duran Barquero, J. 
Ardila Manjarres, J. Ardila Mantilla, L. Lozano Murgas, D. Zamudio, 
A. Rotger Regí, J. Alonso Farto; Hospital General Universitario 
Gregorio Marañon, Madrid, SPAIN.

Objective: To evaluate the response after one and two years of 
ablative treatment with low doses of I131 (30mCi/1110MBq) in Dif-
ferentiated Thyroid Cancer. Materials and Methods: Retrospec-
tive observational study between september 2014 and february 
2017 of 39 patients (37 women and 2 men), age range 25-72 years 
old with an average age of 49.6 years. It includes patients who 
have undergone surgery with total thyroidectomy with or with-
out associated lymph node dissection (23 TT and 16 TT + VC), pri-
or to ablation. Histologically, there were 36 papillary carcinomas, 
2 follicular carcinomas and 1 mixed follicular-papillary pattern. Pa-
tients were initially classified according to TNM 7th Edition (T1-T3 
N0-N1a Mx-M0) and risk of recurrence/persistence ATA 2015 clas-
sification (36 patients low and 3 intermediate risk). The response 
to treatment was assessed according to a dynamic stratification 
risk of ATA 2015 classification for Total Body Scan (TBS) with I131, 
cervical ultrasound and hormone levels (thyroglobulin and anti-
thyoglobulin antibodies). All patients received an ablative dose of 
30mCi/1110MBq with a hospital stay of approximately 6.5 hours 
with dosimetry hospital discharge less than 40mSv/hr at 50cm. 
Results: In the annual/biannual follow-up, 94.87% were found to 
have excellent response (37 patients), with an undetermined re-
sponse in 5.13% (2 patients). We evaluated the excellent response 
as TBS and cervical ultrasound negative, undetectable thyroglob-
ulin and negative or declining anti-thyroglobulin antibodies. The 
indeterminate response was given, in both patients, by elevated 
thyroglobulin and anti-thyroglobulin antibodies, but in descent 
with normal cervical ultrasound, no patient during follow-up 
required additional doses of I131 therapy. Conclusions: Ablative 
treatment at low doses of 30 mCi of I131 of Differentiated Thyroid 
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Cancer in patients with low and intermediate risk provides a high 
rate of effectiveness and a high percentage of excellent response. 
It is essential to carefully select in patients evaluating clinical, ra-
diological, histological, molecular and biochemical data prior to 
the administration of the treatment.

EP-0774
Occurrence of TENIS syndrome in papillary thyroid 
carcinomas with tall cell variant
T. Dardouri, W. Amouri, S. Mensi, I. Jardak, M. Maaloul, F. Hamza, 
F. Kallel, S. Charfeddine, K. Chtourou, F. Guermazi; Department of 
nuclear medicine; Habib Bourguiba Hospital, Sfax, TUNISIA.

Introduction: There are several variants of papillary thyroid 
carcinomas (PTC) with different histological patterns, some be-
lieved to be more aggressive than classical PTC. The most com-
mon of these aggressive variants is the tall cell variant (TCV). We 
report two cases of TCV variant of PTC showing high thyroglobu-
lin levels with negative iodine scan after initial therapy. Subjects 
and Methods: We retrospectively reviewed clinical records of 
the two patients. We analyzed clinical outcomes and thyroglob-
ulin rate as well as imaging findings after radio-iodine therapy. 
Results: Our patients were 33 and 40 years old females, who 
underwent total thyroidectomy with bilateral neck dissection 
for malignant thyroid nodules. Histopathology exam revealed 
a PTC with TCV infiltrating the thyroid parenchyma and the thy-
roid capsule associated to macroscopic extra thyroid extension 
and nodal metastases. The two patients were referred for RAI 
therapy. The initial post therapeutic whole body scan showed 
cervical uptake with high thyroglobulin levels (36 and 20 ng/
ml respectively). A negative iodine scan with persistent elevated 
thyroglobulin (>10 ng/ml under stimulation) occurred after ab-
lative dose of 200 mCi I131. Morphological exams were negative 
suggesting biological residual disease. The first case showed 
progression to RAI refractory lung metastases. She was dead af-
ter 4 years of follow-up. The second patient had better prognosis 
with a remission after cumulative dose of 1400 mCi and under 
L-thyroxin suppressive therapy. Conclusion: TCV is a high-risk 
PTC that warrants more intensive treatment and close follow-up 
strategies. Our two cases showed elevated thyroglobulin with 
negative post therapeutic iodine scan. In such cases, The use of 
other imaging modalities like FDG-PET scan is needed to detect 
RAI refractory disease implicating a worse prognosis.

EP-0775
Primary Papillary Thyroid Carcinoma as an Incidental 
Finding in Branchial Cleft Cyst
D. Šnajder1,2, T. Kizivat1,3, I. Mihaljević1,3; 1Clinical Institute of Nuclear 
Medicine and Radiation Protection, University Hospital Osijek, 
Osijek, CROATIA, 2Department of Anatomy and Neuroscience, 
Faculty of Medicine, Josip Juraj Strossmayer University of Osijek, 
Osijek, CROATIA, 3Department of Nuclear Medicine and Oncology, 
Faculty of Medicine, Josip Juraj Strossmayer University of Osijek, 
Osijek, CROATIA.

Branchial cleft cysts are commonly occurring congenital anom-
alies in pediatric otorhinolaryngology, but papillary carcinomas 

arising from them are rare. Here we present a case of a 16-year-
old girl, which was referred to surgery because of lateral neck 
mass on the right neck side, palpable in the last three months 
prior examination. There was no anamnestic history of neck ir-
radiation or trauma. Neck ultrasound revealed a 2.9 cm mixed 
cystic and solid mass in the right lateral aspect of the neck, and 
fine needle aspiration cytology was suggestive of a cystic lesion, 
without neoplastic cells. Preoperatively, papillary carcinoma 
arising from a branchial cleft cyst was not in the differential di-
agnoses. After the patient underwent cyst excision, histopatho-
logic examination of the 3.7 cm cystic mass demonstrated the 
presence of papillary thyroid carcinoma with randomly orient-
ed papillae with ground glass nuclei associated in follicles and 
psammoma bodies present, and collapsed pseudocystic space 
partially lined with neoplastic tissue with psammoma bodies. 
There was no normal thyroid tissue adjacent to the focus of pap-
illary carcinoma in the specimen. The non-neoplastic epithelium 
of the cyst was typical for branchial cleft cyst. Right to the cyst, a 
metastatic lymph node was found. Therefore, a total thyroidec-
tomy with region VI neck dissection was followed, which found 
normal thyroid gland and lymph node tissue. On follow up neck 
ultrasound, metastatic cervical lymph nodes were found in re-
gion II and III on the right neck side, region I and region IIA on 
the left neck side. The neck dissection was followed by radioio-
dine treatment. In conclusion, the surgeon must be cautioned 
by the possibility of finding primary papillary carcinoma in the 
branchial cleft cyst.

EP-0776
Parathyroid function alteration after thyroidectomy and 
131I treatment:a clinical analysis concerning the influence 
of radionuclide therapy
A. Zhao, A. Yang, R. Gao, X. Jia; 1 st Affiliated Hospital, Medical 
sacool of Xi`an Jiaotong University, Xi`an, CHINA.

Introduction: Radioiodine ablation of thyroid tissue remains 
an important treatment for patients with differentiated thyroid 
carcinoma after thyroidectomy. Some reports have indicated 
thyroidectomy sometimes may impairs parathyroid function 
and wonder how parathyroid function changes after 131I ther-
apy. This study is to explore the influence of operation and 131I 
therapy on parathyroid function. Methods: A retrospective 
cohort study was undertaken including patients undergoing 
131I therapy between 2016 and 2017 in our department. 950 
patients, age from 18 to 80, were assessed for eligibility in the 
study. he inclusion criteria for this study were: (i) postoperative 
total thyroidectomy, (ii)pathology were differentiated thyroid 
cancer and conforming to indications of 131I therapy. Finally, 
78 patients were enrolled. 27 patients were men and 51 were 
women. The median age was 45.99±12.19 (range, 18-72) years. 
The main outcome data observed were: (i)pre/postoperative 
calcium and parathyroid hormone (PTH) levels, (ii)calcium and 
PTH levels before iodine treatment and 1 months or 4 months 
later (iii)24h-thyroid 131I absorption rate. The range of normal 
values for PTH was 15 to 65pg/dl. Hypocalcaemia was defined 
as <2.10mmol/l, hypoparathyroidism as <15pg/ml. The PTH 
levels and calcium of preoperative were compared with post-



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S612

operative and 4 months after the treatment of 131I.Compared 
the PTH levels and calcium of postoperative with 24h-thyroid 
131I absorption rate to explore if they have a connection. In ad-
dition, PTH levels of patients with high rate (group 1, 24h-thy-
roid 131I absorption>2%) after surgery were compared to low 
rate patients (group 2, 24h-thyroid 131I absorption≤2%). Re-
sults: 1.There is a significant statistical differences between 
the pre- and post-operative groups in both calcium and PTH 
values(both p <0.01,U-test).No significant difference was found 
between the calcium and PTH levels before iodine treatment 
and 1, 4 months later(p>0.01,U-test).The different data show 
that surgery can cause a transient reduction of PTH with hy-
pocalcemia.2. Concerning the PTH levels and 24h-thyroid 131I 
absorption rate there was no statistically significant difference 
between group 1 and group 2(p>0.01, U-test).The data show 
131I treatment has no significant effect on PTH and calcium. 
Conclusions: Total thyroidectomy can lead to transient hyper-
parathyroidism, and iodine treatment has no significant effect 
on parathyroid function.

EP-0777
Pericardial Uptake On Radioactive Iodine Therapy Whole 
Body Scan- An Unusual Case
J. Momodu, O. Evbuomwan, K. Purbhoo, M. Vangu; Charlotte 
Maxeke Academic Hospital, Parktown, SOUTH AFRICA.

Introduction: We report an unusual case of pericardial uptake 
on 131I whole body scan following radioactive iodine (RAI) adju-
vant therapy. This is a rare finding, the second in our department 
in the last thirty years. While both cases have been attributed 
to hypothyroidism, the emphasis on the use of Single-pho-
ton emission computed tomography (SPECT/CT) should be 
stressed to avoid confusion with possible pulmonary metasta-
ses. Subjects and Methods: We report the case of a 50 year 
old female who presented post-total thyroidectomy for follicular 
variant of papillary thyroid cancer. Prior to administration of RAI, 
thyroid hormone replacement was withdrawn for 4 weeks and 
biochemistry showed an elevated TSH at 90.97mIU/L. An ini-
tial 2mCi (74 MBq) RAI diagnostic whole-body diagnostic scan 
showed uptake in the thyroid bed and a left level III lymph node. 
Results: A month later, 150mCi (5550 MBq) of RAI was admin-
istered for adjuvant therapy. Patient had a whole-body thera-
py scan 72 hours following therapy administration and prior to 
discharge. The scan showed the same uptake as the diagnostic 
pre-therapy scan as well as an unusual mediastinal uptake. Sin-
gle-photon emission computed tomography (SPECT/CT) local-
ized this unusual mediastinal uptake to the pericardium. A car-
diac Echocardiography done two weeks after the adjuvant RAI 
therapy confirmed the pericardial effusion but patient remained 
asymptomatic and had no other comorbidities. Conclusion: 
This is the second case in our department in over 30 years of 
practice that demonstrates the rare possibility of pericardial 
effusion secondary to thyroxine withdrawal-related hypothy-
roidism. Tomographic (SPECT/CT) imaging of abnormal uptake 
in the left lower chest should always be done to minimize the 
potential for confusing a unilateral and small volume effusion 
for a pulmonary metastasis.

EP-55 e-Poster Area
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EP-0778
Engineering and Characterization of a Human Tumour 
Xenograft Mouse Model Heterogeneous for HER2 
and EGFR to Assess Tumour Delivery of Bispecific 
Radioimmunoconjugates (bsRICs)
Y. Kwon1, Z. Cai1, A. Al-Mahrouki1, D. Scollard2, R. M. Reilly1; 1Leslie 
Dan Faculty of Pharmacy, Department of Pharmaceutical Sciences 
and Centre for Pharmaceutical Oncology, Toronto, ON, CANADA, 
2STTARR Innovation Centre, University Health Network, Toronto, 
ON, CANADA.

Purpose/Introduction: Patients with HER2-positive breast 
cancer (BC) may be treated with trastuzumab, pertuzumab, or 
trastuzumab-emtansine. Despite improvements in survival, re-
sistance to HER2-targeted therapies remains a major problem. 
One resistance mechanism is loss of HER2 and increased EGFR. 
We have developed bispecific radioimmunoconjugates (bsRICs) 
that link trastuzumab Fab (anti-HER2) to EGF through a 24-mer 
polyethylene glycol (PEG24) spacer. These bsRICs labeled with 64Cu 
enable PET of tumours displaying HER2 and EGFR and labeled 
with 177Lu may be used for radioimmunotherapy (RIT). Our aim 
in this study was to engineer and characterize a novel tumour 
xenograft mouse model that is heterogeneous for HER2 and 
EGFR to assess the tumour delivery of these bsRICs. Subjects 
and Methods: Human tumour xenograft mouse models hetero-
geneous for HER2 or EGFR were established by s.c. inoculation of 
a mixture (70%/30%) of MDA-MB-468 (EGFR+/HER2-) human BC 
cells and SK-OV-3 (EGFR-/HER2+) human ovarian cancer cells in 
NOD-SCID mice. The percentage of each cell line was identified 
by the cell-doubling times in culture. Homogeneous tumours 
were generated by inoculation of only MDA-MB-468 or SK-OV-3 
cells. At 6 weeks, tumours were excised and stained by immu-
nofluorescence for HER2 using Alexa Fluor 488-trastuzumab or 
EGFR using Alexa Fluor 647-panitumumab. The presence of each 
cell type was further identified by flow cytometry. Immunohisto-
chemical staining (IHC) were used to assess the spatial distribu-
tion of HER2 and EGFR. MicroPET/CT was performed in NOD-SCID 
mice with heterogeneous tumours at 24 h p.i. of 64Cu-bsRICs. 
Tumour and normal tissue uptake were quantified by biodistri-
bution studies. Results: Confocal microscopy of heterogeneous 
tumours showed both red (EGFR-positive) and green (HER2-pos-
itive) immunofluorescence while homogeneous MDA-MB-468 
and SK-OV-3 tumours contained only red or green cells, respec-
tively. Flow cytometry of heterogeneous tumours showed two 
distinct peaks associated with HER2-positive or EGFR-positive 
cells, while homogeneous tumours showed a single peak. IHC 
staining of heterogeneous tumours revealed that HER2 and EGFR 
positivity were spatially complementary. MicroPET/CT at 24 h p.i. 
of 64Cu-bsRICs successfully imaged heterogeneous tumours (tu-
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mour uptake = 4.7 ± 1.0 % ID/g; tumour:blood ratio = 2.4 ± 0.2). 
Discussion/Conclusion: A tumour xenograft model heteroge-
neous for HER2 and EGFR was engineered and characterized. To 
our knowledge, this is the first description of a tumour xenograft 
model engineered to express both HER2 and EGFR. The model 
would be very informative to compare the tumour delivery of 
bsRICs with monospecific agents that bind a single receptor.

EP-0779
Better therapeutic results after fractionated 
administration of 177Lu-octreotate in mice bearing human 
neuroblastoma
A. Romiani1, J. Spetz1, B. Hallberg2, R. Palmer2, E. Forssell-Aronsson1; 
1Institute Of Clinical Sciences, Department of Radiation Physics, 
Gothenburg, SWEDEN, 2Institute Of Biomedicine, Department Of 
Medical Biochemistry and Cell Biology, Gothenburg, SWEDEN.

Background: Neuroblastoma (NB) is a neuroendocrine tumor 
and one of the most common cancer types in infants. NB is a 
heterogeneous cancer form, meaning that it has various char-
acteristics and features, with diverse outcomes. High-risk NB has 
a 5-year survival rate of only 40-50%, demonstrating the need 
for new and improved treatment options for this patient group. 
Since NB overexpresses somatostatin receptors 177Lu-octreotate 
has the potential to be a treatment option. Our previous in vitro 
studies indicated high and specific uptake of 177Lu-octreotate in 
the human NB cell lines CLB-Bar and IMR-32. Furthermore, bio-
distribution studies of 177Lu-octreotate in NB-xenografted mice 
showed high uptake in tumor tissue in comparison with risk 
organs. These promising results encouraged studies on the an-
ti-tumor effects of 177Lu-octreotate therapy. The aim of this work 
was to study the anti-tumor effects after fractionated adminis-
tration of 177Lu-octreotate in nude mice bearing CLB-Bar. Meth-
ods: Nude BALB/c mice aged 5-6 weeks were injected with 
2x106 CLB-Bar cells on the flank of the mice. Mice with tumors 
between 250 and 1100 mm3 were included in the study. Three 
groups of mice were i.v injected with totally 15 MBq 177Lu-oct-
reotate: given as 15 MBq x1, 7.5 MBq x2 with a 2-h interval or 
5 MBq x3 with 1-h interval. The tumor volume was measured 
with a caliper twice a week after injection and the mice were 
killed when the tumor mass exceeded 10 % of the body weight. 
Results: The relative tumor volume 7 days post injection was 
2.0, 1.7 and 1.3 for the 15 MBq x1, 7.5 MBq x2 and 5 MBq x3 
group, respectively, corresponding mean survival time after 
study start was of 9.6, 14 and 16 days, respectively. Conclusion: 
The fractionated administration of 177Lu-octreotate resulted in a 
better anti-tumor effect, with the most prominent results from 
3x5 MBq. These results might be due to saturation of the so-
matostatin receptors for the higher amounts of 177Lu-octreotate 
or upregulation of receptors from previous fractions. Further 
studies are needed to optimize the fractionation scheme and to 
evaluate the mechanisms behind the results.

EP-0780
The investigation of the spreading of a novel spontaneous 
high grade lymphoma from BALB/c mice with CLI and 
different imaging modalities

Z. Ritter1, D. Máthé2, P. Balogh3, D. Szöllösi2, I. Horváth2, D. Tuch4, 
K. Vyas5, E. Schmidt1, K. Zámbó1; 1University of Pécs, Medical 
School, Department of Nuclear Medicine, Pécs, HUNGARY, 
2Semmelweis University Department of Biophysics and Radiation 
Biology, Budapest, HUNGARY, 3University of Pécs, Medical School, 
Department of Immunology and Biotechnology, Pécs, HUNGARY, 
4Lightpoint Medical Ltd, Rickmansworth, UNITED KINGDOM, 
5Sagentia Ltd, Cambridge, UNITED KINGDOM.

Introduction: The baseline aim of the study was to investigate 
the spreading of Bc-DLFL.1 lymphoma in vivo and ex vivo with 
high resolution CLI (Cherenkov Luminescence Imaging) and 
other imaging modalities. Bc-DLFL.1 is a novel spontaneous high 
grade lymphoma from BALB/c mice which shows preferentially 
peritoneal distribution and propagate via the lymphatic vessels 
towards the mesenteric lymph nodes and the spleen. Subjects 
and Methods: First we compared the FDG uptake of the lym-
phoma cells and normal limphocytes in vitro. The lymphoma 
cells were adjusted to 106/recipiens, and were injected intraper-
itoneally. After several day (1,2,4,5,6,9,11,13) of the injection we 
administered intravenous and in early stage (24-48 hour after 
lymphoma inoculation) also intraperitoneal FDG, or Ga-67 citrate 
to the mice. After the radiotracer injection we performed in vivo 
PET and SPECT/MRI and ex vivo CLI and autoradiography. For the 
anti-FITC immunhistochemistry detection CFSE-labeled lympho-
ma cells were adjusted to the recipiens. The abnormal structures 
were verified histologically with hematoxilin-eozin (HE) staining 
and immunofluorescence. Results: We found that FDG uptake 
of lymphoma cells are 20-25 times higher than in normal lym-
phocytes. Most effective imaging method has varied among the 
different stages of the disase in our lymphoma-modell. In early 
stages with autoradiography (after the intraperitoneal injection 
of FDG) and CFSE-based immunohistochemical labeling we 
found the same: delineation of microscopic lymphoma clusters 
within the mesentery and along the gut wall. Despite that vivo 
CLI was not suitable for early detection, at more advanced stages 
CLI allowed accurate detection of FDG accumulation in tumors. 
We observed lymphoma foci accumulating FDG in the expected 
regions of adipose tissue along mesenteric veins, within enlarged 
mesenteric lymph nodes, in the omentum and also in the splen-
ic hilus. In the late stage tumor- bearing mice (11-13 days after 
LI) with the combination of SPECT/MRI and ex vivo CLI we could 
clearly reveal lymphoma accumulation in the parathymic lymph 
nodes, which were unnoticeable with MR imaging only. Con-
clusion: The CLI was capable of identifying 200-300 micrometer 
sized structures at the late stage of disease both with FDG and 
also with Ga67-citrate, which reveals the importance of CLI both 
in clinical and preclinical practice, to imaging radionuclides and 
threrefore detect and emphasize tumorous tissues and to guide 
the surgical resection. Beside CLI with other imaging modalities 
we can detect the exact intraperitoneal spreading ways which 
contributes the understanding of tumor cell migration via the 
lymphatics and peritoneal cavity.

EP-0781
Development of [11C]leucine PET as a tool to measure 
brain protein synthesis in rats.
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D. Bochicchio1, M. Vandesquille1, K. Herholz1, C. Parker2, R. Hinz1, H. 
Boutin1; 1University of Manchester, Manchester, UNITED KINGDOM, 
2GlaxoSmithKline, Stevenage, UNITED KINGDOM.

Alzheimer’s disease (AD) is characterised by severe alterations 
of cognitive function and memory. Memory consolidation de-
pends on protein synthesis which promotes neuronal plasticity 
and new connections and all are altered in AD1,2. [11C]-Leucine 
is a good tracer to measure protein synthesis rate (PSR) by PET 
because of its single metabolic pathway. The aim of this study is 
to model PSR in rats and validate an image-derived input func-
tion (IDIF), which should enable the future evaluation of PSR 
in the TgF344-AD rat model of AD. All experiments were ethi-
cally reviewed and performed in accordance with the UK Ani-
mals (Scientific Procedures) Act 1986 and the GSK Policy on the 
Care, Welfare and Treatment of Animals. Male Wistar rats (n=6) 
were scanned using PET-CT for 60min following [11C]-leucine 
administration (tail vein i.v, 30-60MBq). Brain and heart-ventric-
ular time-activity curves were extracted from the PET images. 
Online measurement of blood radioactivity was performed us-
ing a Twilite™ detector; blood samples were also taken at 2, 5 
10, 20, 30 40 and 60min for γ-counting. Brain activity was also 
evaluated by γ-counting at the end of the scan. The [11C]-leu-
cine time-activity curve (TAC) over the heart ventricle peaked 
at 22s post-injection (SUV=7.7±1.61), followed by a rapid wash-
out which then plateaued (7-20min, SUV=0.67±0.11) followed 
by a slight increase between 20 and 60min (SUV=0.82±0.06) 
post-injection. Whole-blood and plasma γ-counting con-
firmed these observations. The ratio of free/protein-bound 
[11C]-leucine decreased with time. [11C]-Leucine uptake in var-
ious brain regions showed similar pharmacokinetics, display-
ing a rapid uptake within the first 5 minutes post-injection and 
reaching a plateau from 10 minutes onwards. PET analysis and 
γ-counting of different brain regions were in good agreement 
revealing the highest [11C]-leucine uptake in cerebellum and 
cortical regions (SUV=0.62±0.07), intermediate in hippocam-
pus (SUV=0.59±0.06) and thalamus (SUV=0.54±0.06) and the 
lowest in the striatum (SUV=0.51±0.03). The biodistribution and 
pharmacokinetics of [11C]-leucine in blood, plasma and brain 
observed here are similar to those obtained previously in rats3 
and young adult men4. We observed good agreement between 
γ-counting and heart-ventricular values as measured by PET, 
supporting the feasibility of modelling an IDIF for [11C]-leucine, 
which we are currently performing. We will then proceed with 
measuring PSR longitudinally in the TgF344-AD transgenic rat 
model of AD. 1. Ma T. et al. (2013). Nat Neurosci.16:1299-1305. 2. 
Garcia-Esparcia P. et al. (2017). Am J Neurodegener Dis.6:15-25. 
3. Lauenstein L. et al. (1987). Neurosurg Rev.10:147-150. 4. Bishu 
S. et al. (2008). J Cereb Blood Flow Metab.28:1502-1513.

EP-0782
SPECT Imaging of Atherosclerotic Plaques using the SSTR2 
Antagonist 111In-JR11
E. J. Meester, K. van der Heiden, B. J. Krenning, E. de Blois, M. de 
Jong, M. R. Bernsen; Erasmus MC, Rotterdam, NETHERLANDS.

Introduction: Atherosclerosis is a lipid-driven inflammatory 

disease leading to fatty plaque formation in the arteries. Early 
detection of atherosclerosis and plaque monitoring following 
intervention remains a major challenge. Macrophages are at-
tractive imaging targets for the detection of atherosclerosis, as 
they are involved in all stages of disease. Somatostatin Subtype 
Receptor 2 (SSTR2) is expressed on macrophages and has prov-
en a promising imaging target in recent studies using the re-
ceptor agonist [DOTA,Tyr3]-octreotate (DOTATATE). [DOTA]-JR11 
is a receptor antagonist with a reported ~10x higher tumour 
binding compared to DOTATATE, and as such holds potential 
to improve inflammation imaging of plaque as well. The aim of 
this study was to assess the feasibility of antagonist-mediated 
SSTR2 imaging of macrophages in atherosclerotic plaques us-
ing 111In-JR11 Single Photon Emission Computed Tomography/
Computed Tomography (SPECT/CT) in a mouse model of ath-
erosclerosis. Methods: Atherosclerotic mice (ApoE -/-), fed an 
atherogenic diet up to 20 weeks (n=8), were imaged by SPECT/
CT 2 hours post injection of 111In-JR11 (~200 pmol, ~50 MBq). In 
vivo imaging results were validated by ex vivo imaging and ex 
vivo autoradiography (ARG) of excised arteries. Oil Red O (ORO) 
staining of lipids was used to validate plaque presence in the 
arteries. Presence of macrophages and expression of SSTR2 in 
excised aortas was evaluated by immunohistochemical analy-
sis of tissue sections. Specific binding of the tracer to the target 
was assessed via in vitro ARG on human Carotid Endarterecto-
my (CEA) sections. Results: In vivo SPECT/CT, ex vivo SPECT/CT, 
and ex vivo ARG showed high tracer uptake in the aortic arch, 
and ORO staining confirmed plaque build-up inside the aortic 
arch of all mice. Tracer uptake in the thymus complicated in vivo 
visualization of arch signal. In vitro ARG performed on human 
CEA sections confirmed specific tracer binding, while immu-
nohistochemistry visualized macrophage and SSTR2 presence 
inside the plaques. Conclusion: Our study shows promising re-
sults for plaque imaging using 111In-JR11, yet in vivo imaging in 
mice is significantly hampered by thymal uptake of 111In-JR11. 
As the thymus poses no problem for human imaging, current 
imaging studies are performed on mice in which the thymus is 
removed before scanning, to underline the high potential of in 
vivo plaque imaging using 111In-JR11.

EP-0783
In Vivo Imaging Of Diabetic Retinopathy Using (68)Ga-
Labeled Peptides
G. Farkasinszky1, N. Dénes1, J. Szabó Péliné1, T. Nagy1, G. 
Trencsényi1,2, I. Kertész1, A. Kis1, G. Mező3, J. Hunyadi4; 1Division of 
Nuclear Medicine, Faculty of Medicine, University of Debrecen, 
Debrecen, HUNGARY, 2Scanomed LTD, Debrecen, HUNGARY, 
3Research Group of Peptide Chemistry, MTA-ELTE, Budapest, 
HUNGARY, 4Department of Dermatology, University of Debrecen, 
Debrecen, HUNGARY.

Introduction: Angiogenesis is the process of new blood ves-
sel formation. One can be observed physiologically in wound 
healing and embryogenesis, but it has discovered in several 
human pathological disorders such as tumors, coronary artery 
disease or retinopathia diabetica. The asparagine-glycine-argi-
nine (NGR) peptide sequence known as a possible biomarker of 
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angiogenesis. Previous studies have shown that the NGR pep-
tides are specifically bind to APN/CD13 molecules expressed by 
tumors. Ga-68 labeled NGR peptides allowed the preclinical PET 
conducted non-invasive imaging of neo-angiogenic processes. 
Methods: The cyclic NGR peptide was prepared successfully by 
solid phase peptide synthesis. The NGR derivate was conjugated 
with NOTA macrocyclic chelator. The complete ligand was puri-
fied by RP-HPLC and then was lyophilized. The product was char-
acterized by ESI-MS and 1H-NMR. Left eye of rats (Fischer-344) (n 
= 10) were ligated surgically using a cannula guided loop. Isch-
emia can be induced by tightening the noose (90 min.) further-
more it can be terminated by loosening it. The upper mentioned 
surgical procedure suitable to develop lesions that occur during 
reperfusion. One day after ischemia-reperfusion (I/R) induction 
labeled radioligand (15 MBq in 150 µl saline) was injected intra-
venously (lateral tail vein) to surgical and non-surgical control 
(n = 5) groups to determine the baseline. After the appropriate 
incubation time (90 min.) the radiopharmaceutical distribution 
was determined in vivo using PET (MiniPET-II small animal PET 
scanner) and CT (Micro-CT). To evaluate the changes of I/R relat-
ed uptakes, the rats were scanned at 3, 5, 7 and 10 days after the 
surgery. Results: NGR peptides conjugation with NOTA chelator 
was prepared successfully. 68Ga-NOTA-c(NGR) was produced 
with high specific activity (5.13-5.92 GBq/μmol) and with ex-
cellent radiochemical purity (95%<), at all cases. The quantitate 
labeling range was determined. It was over 10 μmol/dm3. In the 
left bulbus of the surgical group significantly (p≤0.05) higher 
tracer uptake was observed (SUV mean) compared to the con-
trol (internal control) and non-surgical control group. Kinetic 
studies showed that compared to the baseline value, the tracer 
uptake reaching its peak on day 7. Western blot analysis con-
firmed the presence of neo-angiogenic markers (APN / CD13). 
Conclusion: The above outlined application suitable for study 
in vivo I/R mediated receptor expression in Diabetic Retinopa-
thy rat model. The kinetic analysis performed in this study will 
be useful for the quantitative evaluation of 68Ga-NOTA-c(NGR) 
binding to (APN / CD13) in angiogenic tissues. Thus, creates an 
opportunity to develop modern diagnostic methods in various 
pathological processes.

EP-0784
Radiolabelling And Biodistribution Studies In An Open 
Wound Animal Model Of Negatively Charged Polyestirene 
Microspheres
Á. Erhard1, M. Collantes1, G. Gainza2, L. Correa2, E. Mediavilla2, J. 
Rodríguez2, J. Aguirre2, M. Ecay1, I. Peñuelas1, G. Quincoces1; 1Clínica 
Universidad de Navarra, Pamplona, SPAIN, 2Praxis Pharmaceutical, 
Araba, SPAIN.

PolyHeal®Micro, composed by Negatively Charged Micro-
spheres (NCMs), is a device that promotes healing. It is indicat-
ed for the treatment of chronic and hard-to-heal wounds[1]. The 
aim of this work was to radiolabel NCMs with 99mTc for biodis-
tribution studies in an open wound animal model to confirm 
their lack of dermal absorption and demonstrate their safety. 
Materials and Methods: NCMs were radiolabeled with Sn-
Cl2-reduced 99mTc-pertechnetate in an oxygen-free atmosphere. 

Colloids and radiolabeling yield were measured by ITLC-SG after 
centrifugation. Stability experiments were carried out in saline 
and human plasma for up to 24h; 0.1 mM DTPA was used for 
competition studies to define the specificity of the radiolabel-
ing. An interescapular surgical wound was made in female Wis-
tar rats (n=22) under anesthesia. 99mTc-NCMs (0.0175 mg/animal; 
6.5±0.5 MBq) or free 99mTc-pertechnetate (control, 6.1±0.75 MBq) 
were placed in the wound and covered with a dressing. We an-
alyzed a single dose model treated once (G1) to study dermal 
absorption; and a multiple dose model, treated daily for 11 
days (G2) to analyze the activity of phagocytic system activity 
on NCMs. SPECT/CT imaging was carried out at 1,2,12 and 24 
hours immediately after administration (G1) or starting on day 
10 (G2). Quantification was carried out by drawing VOIs over CT 
images transferred to SPECT. At the end point animals were eu-
thanized, organs/tissues extracted and radioactivity measured 
in a gamma counter, calculating the percentage of injected 
dose (%ID/organ). Results: NCMs showed a mean size of 5.18 
µm and were negatively charged (-93 mV). Radiolabelling yield 
was >99% after optimization, with no colloids (0.6±0.4%), and 
stable until 24h in saline (92.2±3.6%) and plasma (97.3±2.5%). 
After DTPA challenge, 88.9±1.6% yield was obtained. SPECT/CT 
studies showed that more than 99% of 99mTc-NCMs remained 
in the wound area for at least 24h (G1 & G2). Most of the NMC 
were withdrawn with dressing removal (82.1±6.2%), and some 
NCM remained in the skin surrounding the wound (2.9±2.4%) 
on group 2. No activity in lymph nodes was found by ex vivo 
studies suggesting absence of phagocytosis. 99mTc-pertech-
netate was absorbed as expected and found mainly in stom-
ach and intestines. Conclusions: NCMs radiolabeling was 
found to be simple and stable. No systemic absorption was 
found on the wound as seen in SPECT/CT imaging either af-
ter single or multiple administrations of NCMs. There was no 
evidence of NCM accumulation in any organ, which could be 
associated with a NCM phagocytosis exerted by macrophages. 
J. WoundCare. 2013;22(3):144-55

EP-0785
Increased Radioiodine Uptake Induced By Combination 
Of Dabrafenib And Chidamide In Papillary Thyroid Cancer 
Harboring BRAFV600EMutation
G. Shen, R. Huang, A. Kuang; West China Hospital of Sichuan 
University, Chengdu, CHINA.

Objective: Accumulating evidence suggestd that BRAFV600E mu-
tation significantly correlates with loss of radioiodine uptake and 
the histone deacetylation (HDAC) at the sodium/iodine sym-
porter (NIS) promoter is an important mechanism in the silenc-
ing of NIS gene. Therefore, this manuscript aimed to evaluate 
whether inhibiting both BRAFV600E mutation and HDAC process 
would produce strong expression of iodine-handling genes and 
proteins, further increase iodine uptake in BRAFV600E-positive 
thyroid cancer cells. Methods: Three thyroid cancer cell lines 
were used in this study with two BRAFV600E-positive cells (BCPAP 
and K1) and one BRAFV600E-negative cell (FTC-133). The effects 
of BRAFV600E inhibitor (Dabrafenib) /HDAC inhibitor (Chidamide) 
alone or in combination on the expression of iodine-handling 
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genes and proteins were investigated using real-time PCR, west-
ern blotting and immunofluorescent analysis. Then, radioiodine 
uptake of thyroid cells was also examined in vitro and vivo. The 
specific killing effect of these two inhibitors in combination with 
131I was investigated by clonogenic assay in vitro and was as-
sessed by therapeutic experiment in vivo. Results: For BCPAP 
and K1, combination of these two inhibitors induced the most 
robust expression of iodine-handling genes and proteins in-
cluding NIS, TSHR, TPOAb and Tg. After additional treatment of 
TSH, more NIS protein was localized in the cell membrane. Com-
bined treatment induced 4.07-fold higher and 3.69-fold higher 
radioiodine uptake in BCPAP and K1 cells respectively compared 
with nontreated cells. With the additional incubation of TSH, io-
dine uptake was more robustly enhanced with 10.67-fold higher 
in BCPAP and 7.99-fold higher in K1, respectively. For clonogenic 
assay, the number of colonies was smallest in the group treated 
with combination of two inhibitors and 131I, with 66.8% reduc-
tion in BCPAP and 61.3% reduction in K1, respectively. In vivo, 
the iodine uptake of tumor in experiment group was 2.81-fold 
higher than that in control group at 2 hours after injection. In 
addition, the combination of inhibitors and radioiodine therapy 
significantly inhibited the tumor growth and prolonged the me-
dian survival time (23 days vs. 34 days, p<0.05). Conclusions: Si-
multaneous inhibition of BRAFV600E mutation and HDAC induced 
a robust expression of iodine-handling genes and proteins in 
vitro and vivo in BRAFV600E-positive thyroid cancer cells. Further-
more, the tumor growth was significantly inhibited by the com-
bination of inhibitors and radioiodine therapy.

EP-0786
Nonclinical Evaluation Of [18F]T-401, A Novel Pet Imaging 
Agent For Monoacylglycerol Lipase
Y. Hattori1, J. Maeda2, C. Seki2, Y. Nagai2, M. Tokunaga2, S. Uchida2, 
M. R. Zhang2, M. Higuchi2, T. Koike1; 1Takeda Pharmaceutical 
Company Limited, Kanagawa, JAPAN, 2National Institutes for 
Quantum and Radiological Science and Technology, Chiba, JAPAN.

Introduction: Monoacylglycerol lipase (MAGL) is a cytosolic 
serine hydrolase that cleaves monoacylglycerols into fatty acids 
and is believed to be a target for novel treatments of CNS disor-
ders related to the endocannabinoid system and neuroinflam-
mation. We have recently developed (4R)-1-(3-(2-[18F]fluoropy-
ridin-3-yl)phenyl)-4-(4-(1,3-thiazol-2-ylcarbonyl)piperazin-1-yl)
pyrrolidin-2-one ([18F]T-401) as a novel, reversible, and selective 
PET imaging agent for MAGL. The aim of this study was to non-
clinically examine the utility of [18F]T-401 for PET measurements 
of in vivo occupancy of MAGL by a potential therapeutic agent 
in rat and monkey brains. Methods: In vitro binding of [18F]T-401 
in rat and monkey brain sections was assessed by autoradiog-
raphy (ARG) in the absence and presence of JW642, a known 
MAGL inhibitor. PET imaging of rat and monkey brains was per-
formed with [18F]T-401 at baseline and after treatment with a 
single dose of unlabeled T-401 and JW642 to determine kinetic 
models for [18F]T-401. Dose-dependent blockades of [18F]T-401 
binding by JW642 were also assayed by in vivo PET imaging of 
the monkey brains. Results: In ARG studies, [18F]T-401 displayed 
a heterogeneous distribution, which was in agreement with lo-

calization of MAGL, and was blocked by co-incubation with an 
excess amount of JW642. PET scans of rat and monkey brains 
showed high uptake rates and fast and reversible kinetics of [18F]
T-401. Its distribution was consistent with in vitro ARG data. The 
radioactivity in the brain significantly decreased to a fairly uni-
form level among brain regions by pre-treatment with excess 
unlabeled T-401 (1 mg/kg, i.v.) and JW642 (1 mg/kg, i.v.). Re-
gional time-activity curves over 120 min in monkeys were well 
described by a 2-tissue compartment model in consideration 
of radiotracer metabolism in the brain. This yielded reliable esti-
mates of a regional distribution volume (VT). Baseline VT values 
in monkeys were ranked as high in the frontal cortex, striatum, 
and occipital cortex; medium in the cerebellum and hippocam-
pus; and low in the pons. Pretreatment of monkeys with JW642 
reduced VT values in a dose-dependent manner. Conclusion: 
Pharmacokinetics of [18F]T-401 in rat and monkey brains was 
robustly described by a reversible binding model, which was 
also valid in quantifying the blockade of radiotracer binding by 
a MAGL inhibitor. These observations support the utility of [18F]
T-401 for PET assays of MAGL in healthy and diseased conditions 
and for in vivo evaluations of interactions between MAGL and 
candidate therapeutics.

EP-0787
Theranostic approach in ovarian cancer using Anti-MISRII 
radiolabeled antibodies
J. Pouget1, E. Deshayes1, R. Ladjohounlou1, P. le Fur1, A. Pichard1, 
C. Lozza1, R. Kashani2, J. Koch2, J. Foster2, J. Sosabowski2, F. 
Bruchertseifer3, A. Morgenstern3, N. Chouin4, I. Navarro-Teulon1; 
1IRCM/INSERMU1194, Montpellier, FRANCE, 2Barts Cancer Institute, 
Queen Mary University of London, London, UNITED KINGDOM, 
3Directorate for Nuclear Safety and Security-European Commission 
- Joint Research Centre, Karlsruhe, GERMANY, 4ONIRIS, Nantes, 
FRANCE.

Here, we assessed in preclinical models the possibility to use 
radiolabeled 16F12, a mouse monoclonal antibody (mAb) 
that targets the MISRII receptor, in a theranostic approach for 
small-volume ovarian peritoneal carcinomatosis, for instance 
after cytoreductive surgery. Methods: The 16F12 mAb was ra-
diolabeled with beta (177Lu) or alpha (213Bi) particle emitters for 
therapeutic use, and with 89Zr for positron emission tomography 
(PET) imaging after conjugation with DOTA-, DTPA- or DFO-con-
jugated, respectively. At day 13 post-xenograft, mice bearing 
intraperitoneal MISRII-positive AN3CA endometrial carcinoma 
cell tumor xenografts were treated by conventional intraper-
itoneal radioimmunotherapy (IP-RIT) with 10 MBq 177Lu-16F12 
or 12.9 MBq 213Bi-16F12, or by brief intraperitoneal radioimmu-
notherapy (BIP-RIT) using 50 MBq 177Lu-16F12 or 37 MBq 213Bi-
16F12. For BIP-RIT, 30 minutes after injection of high activities 
of radiolabeled mAbs, the peritoneal cavity was washed to re-
move the unbound radioactivity. The biodistribution of 177Lu- 
and 213Bi-16F12 mAbs was determined and then used for dose 
assessment. Hematological toxicity was also monitored. Re-
sults: Tumors were efficiently monitored and SPECT/CT (after 
BIP-RIT with 177Lu-16F12) and PET/CT images (after injection of 
89Zr-16F12 in the tail vein) showed focal uptake at the tumor 
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site. IP-RIT with 177Lu-16F12 was shown to be slightly more ef-
ficient in delaying tumor growth than IP-RIT with 213Bi-16F12. 
Conversely, 213Bi-16F12 was more efficient than 177Lu-16F12 in 
BIP-RIT. The biodistribution analysis showed that the tumor-to-
blood uptake ratio was significantly higher with BIP-RIT than 
with IP-RIT for both 213Bi- and 177Lu-16F12. Hematological toxicity 
was more pronounced with 177Lu-16F12 than 213Bi-16F12. Con-
clusion: Radiolabeled 16F12 could represent a new theranostic 
tool for small volume ovarian peritoneal carcinomatosis. Specif-
ically, 213Bi-16F12-based BIP-RIT could be proposed to selected 
patients as an alternative adjuvant treatment immediately after 
cytoreductive surgery while 177Lu-16F12 would be more suitable 
for intravenous RIT. An anti-MISRII mAb is currently being used 
in a First in Human study, thus making radiolabeled anti-MISRII 
mAbs a realistic theranostic option for the clinic.

EP-0788
Alpha-Emitting Radiopharmaceutical for IP Therapy of 
Peritoneal Metastases: In Vitro Evaluation and Therapeutic 
Effects in a Murine Model
T. B. Bønsdorff1, E. Napoli1,2,3, I. S. Jorstad1, S. Westrøm1,2,3, Ø. 
S. Bruland3,2,1, R. H. Larsen4; 1Oncoinvent AS, Oslo, NORWAY, 
2University of Oslo, Oslo, NORWAY, 3The Norwegian Radium 
Hospital, Oslo University Hospital, Oslo, NORWAY, 4Sciencons AS, 
Oslo, NORWAY.

Purpose: Radium-224 (224Ra) labeled calcium carbonate 
(CaCO3) microparticles have been developed with the intent 
to treat micrometastases located in the abdominal cavity. The 
microparticles act as carriers for the α-emitter 224Ra and ensure 
high intraperitoneal (IP) retention of the radioactivity without 
cellular targeting. This novel α- therapy has a short action range 
in tissue and is designed to confine the radiation exposure to 
the IP cavity, treating both linings of the peritoneal surfaces as 
well as liquid volumes. The retention of radioactivity adsorbed 
on the surface of CaCO3 microparticles was examined in vitro 
and in vivo. Therapeutic efficacy of the 224Ra-microparticles was 
evaluated in a murine xenograft of an ascites presenting human 
cell line. Materials and Methods: The retention of 224Ra and its 
daughter 212Pb adsorbed on different amounts of CaCO3 mi-
croparticles was evaluated over time both in vitro and in vivo. 
Immunodeficient athymic nude mice were used for the in vivo 
studies. For investigation of therapeutic effect, mice inoculated 
IP with human ovarian cancer cells ES-2 were used. The ES-2 cell 
line causes aggressive development of ascites. Varying amounts 
of 224Ra-microparticles were administered IP (5-25 mg) with 10-
25 kBq total activity per mice. The treatment was injected the 
day after cell inoculation. Survival was assessed. Results: The 
retention of 224Ra and its daughter 212Pb on CaCO3 microparticles 
increased with increasing amounts of microparticles. This was 
observed both in vitro and in biodistribution studies in mice. The 
survival studies showed that free cationic 224Ra (given as 224RaCl2 
solution) had a therapeutic index (ratio of median survival of 
treated mice versus control) of 1.8, whereas administration of 

224Ra-labeled CaCO3 microparticles gave a therapeutic index (TI) 
up to 2.8. No strong correlation between microparticle amount 
and effect on survival in mice with IP xenografts were observed, 

at the microparticle amounts tested. The highest amount (25 
mg per mice) however, showed inferior survival (TI of 1.7). Con-
clusion: Efficient 224Ra-labeling of CaCO3 microparticles was 
achieved, with high retention of the radionuclide on the parti-
cles both in vitro and in vivo. Therapeutic studies showed supe-
rior survival when treating with IP injection of 224Ra-CaCO3 mi-
croparticle suspension compared to IP injection of free cationic 

224Ra solution. The data also indicate that high concentrations 
of particles may potentially reduce the antitumor activity of the 

224Ra-CaCO3-suspensions.

EP-0789
Near-infrared Photoimmunotherapy Targeting Pancreatic 
Cancer With Tissue Factor Antibody 
W. Aung1, A. Tsuji1, A. Sugyo1, H. Sudo1, H. Takashima2, M. 
Yasunaga2, Y. Matsumura2, T. Higashi1; 1Department of Molecular 
Imaging and Theranostics, National Institute of Radiological 
Sciences, National Institutes for Quantum and Radiological 
Science and Technology, Chiba, JAPAN, 2Division of Developmental 
Therapeutics, Exploratory Oncology Research & Clinical Trial Center, 
National Cancer Center, Chiba, JAPAN.

Purpose: Tissue Factor (TF) is a transmembrane protein and its 
overexpression is associated with increased tumor growth, tu-
mor angiogenesis and metastatic potential in many malignan-
cies, including pancreatic cancer. Near infrared photoimmuno-
therapy (NIR-PIT) is a new target-cell-specific cancer treatment 
that enables highly selective cell death after systemic admin-
istration of a photosensitizer-antibody conjugate followed by 
subsequent NIR light exposure. In this study, we describe the 
photoimmunotherapeutic effect induced by a rat IgG2b anti-TF 
monoclonal antibody (anti-TF mAb), conjugated to the pho-
tosensitizer, Indocyanine green (ICG), in a TF-expressing BxPC-
3 pancreatic cancer model. Materials and Methods: Specific 
binding of the anti-TF-ICG antibody to the TF-expressing BxPC-3 
pancreatic cancer cell line was examined by fluorescence mi-
croscopy. NIR-PIT-induced cell death was determined by using 
cell viability imaging assay after exposure of the cells to NIR light. 
Anti-TF-ICG antibody accumulation in xenograft tumor was ac-
quired in in vivo longitudinal fluorescence imaging. To conduct 
NIR-PIT, tumor-bearing mice were separated into 5 groups: (1) 
100 μg of anti- TF-ICG i.v. administration followed by NIR light 
exposure (50 J/cm2) for two consecutive days (Day 1 and 2); (2) 
NIR light exposure (50 J/cm2) only for two consecutive days (Day 
1 and 2); (3) 100 μg of anti-TF-ICG i.v. administration; (4) 100 μg 
of unlabeled anti-TF i.v. administration; (5) the untreated con-
trol. Biweekly tumor volume measurements, histopathological 
and immunohistochemical (IHC) analyses of tumors at 3 days 
post-administration of anti-TF-ICG antibody were performed 
to monitor the effect of treatments. Results: Dead cells were 
obviously seen with cell viability imaging assay. Tumor growth 
was inhibited by NIR-PIT and statistically significant difference 
of relative tumor volume (P < 0.05) were observed for 27 days 
after the treatment start date when compared with the other 
control groups. Tumors received NIR-PIT showed the evidence 
of necrotic cell death associated features on H&E staining and 
decreased cell proliferation marker Ki-67-positive cells on IHC 
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examination. Conclusion: The anti-TF-ICG antibody is suitable 
as a photosensitizer-antibody conjugate for NIR-PIT. Further-
more, NIR-PIT with the anti-TF-ICG antibody conjugate promises 
to open a new avenue for treatment of TF-expressing pancreatic 
cancer and that could be ultimately applicable in clinical use.

EP-0790
Targeting activated synovial fibroblasts using 
photodynamic therapy in experimental arthritis
D. N. Dorst1, M. Rijpkema1, M. Buitinga1, P. Laverman1, M. Bos1, M. 
Brom1, D. L. Bos1, A. Freimoser2, C. Klein2, B. Walgreen1, P. M. van der 
Kraan1, M. I. Koenders1, M. Gotthardt1; 1Radboud umc, Nijmegen, 
NETHERLANDS, 2Roche Pharmaceutical Research and Early 
Development, Innovation Center Zurich, Schlieren, SWITZERLAND.

Background: Rheumatoid arthritis (RA) is a chronic autoim-
mune disease affecting synovial joints. In RA activated synovial 
fibroblasts (SF) are actively contributing to the inflammation. SF 
are characterized by the expression of Fibroblast Activation Pro-
tein (FAP). Here, we investigated the potential of targeted pho-
todynamic therapy (tPDT) using the anti-FAP antibody 28H1 to 
selectively kill activated synovial fibroblasts. Methods: To create 
our multimodal tPDT tracer, both ITC-DTPA and the photosensi-
tizer IRDye700DX were conjugated to 28H1 (28H1-700DX). For 
tPDT, this tracer was exposed to 690 nm light to generate cy-
totoxic ROS. The tracer was tested in vitro with 3T3 fibroblasts 
stably transfected with FAP that were incubated with 6.67 pM 
28H1-700DX or an irrelevant antibody-700DX control for 4 hours 
and exposed to 13.7 J/cm2 light. Cell viability was measured us-
ing the CellTiter-Glo assay. For in vivo biodistribution (expressed 
as % injected dose per gram tissue (%ID/g)), 5 days after onset 
of antigen-induced arthritis (AIA) C57Bl6 mice were injected 
with [111In]In-DTPA-28H1 with or without IRDye700DX. tPDT was 
assessed in arthritic mice injected at day 5 of AIA with 28H1-
700DX or PBS and exposed to 50 or 90 J/cm2 light 24h post in-
jection. Joints were isolated at day 10 for histological analysis. 
Results: tPDT significantly reduced cell viability (89.27%±2.48% 
reduction compared to the control (p<0.001)) in 3T3-FAP cells 
but not in FAP-negative fibroblasts. Conjugating the anti-FAP 
antibody to 700DX (substitution ratio 3 IRDye700DX molecules 
per antibody) resulted in higher liver accumulation (27.06±0.95 
%ID/g vs. control 6.08±0.42 %ID/g, p<0.001) and lower blood 
levels (5.32±0.36 %ID/g vs. control 12.72±0.80 %ID/g, p<0.001). 
28H1-700DX accumulation in the arthritic joints was not signifi-
cantly different compared to 28H1 without 700DX. Histological 
inflammation scores after tPDT were not significantly different in 
the treated groups compared to the controls. However, relative 
neutrophil levels correlated positively with inflammation scores 
and tPDT significantly reduced the slope of this correlation, in-
dicating that tPDT reduces relative neutrophil levels, suggesting 
early treatment response and faster resolution of inflammation. 
Conclusions: We demonstrated FAP-mediated cell death using 
tPDT, suggesting FAP-based tPDT as a promising new tool in 
treating RA. Furthermore, we demonstrated that the addition of 
700DX does not affect uptake in the inflamed knee joint. The 
contribution of neutrophils to the total inflammatory infiltrate 
decreases after tPDT, indicating changes in the inflammatory 

process. Further experiments will further elucidate the potential 
of FAP-targeted PDT in treating arthritis.

EP-0791
Chronic mild stress does not affect ovariectomy-induced 
depressive-like behavior or changes in brain metabolism 
in female rats
R. Moraga-Amaro1,2, M. A. Khayum1, B. Buwalda1, M. Koole1, J. 
A. den Boer1,3, R. A. J. O. Dierckx1, J. Doorduin1, E. F. J. de Vries1; 
1University of Groningen - UMCG, Groningen, NETHERLANDS, 
2Universidad Andrés Bello, Santiago, CHILE, 3PRA Health Sciences, 
Groningen, NETHERLANDS.

Introduction: The increased incidence of depression among 
post-menopausal women suggests that fluctuations in estro-
gen levels may be a risk factor for developing depression. Since 
not all post-menopausal women develop this psychiatric dis-
order, it is likely that an additional trigger is needed to induce 
depression in this population. We therefore investigated the ef-
fect of chronic mild stress (CMS) on depressive-like behaviour 
and alterations in brain metabolism in ovariectomized (OVX) 
rats, lacking ovarian estrogen production. Methods: OVX rats 
were divided into two treatment groups, placebo (VEH) and es-
tradiol replacement (EST), and further divided into two condi-
tion groups, animals with and without exposure to chronic mild 
stress (CMS) for six weeks. Animals were submitted to the open 
field test (OFT), forced swim test (FST) and a [18F]FDG PET scan 
both at baseline (obtained 13 days after OVX, but before the CMS 
protocol) and after 6 weeks of CMS. Data collected at baseline 
and after the CMS protocol were analyzed separately. Results: 
The 13 days of estrogen depletion resulted in both increased 
(effect size: 2.08) and decreased [18F]FDG uptake in different 
subcortical brain regions (effect size: 2.32), but not in behav-
ioral changes. Depressive-like behavior was only present after 
prolonged estrogen depletion, i.e. 6 weeks later, as was evident 
from an increase in immobility time in the FST (EST 26.8±10.6 
s; VEH 99.2±36.5 s; EST+CMS 25.3±9.8 s; VEH+CMS=63.5±23.8 
s; p<0.05). In addition, prolonged estrogen depletion caused 
a decrease in [18F]FDG uptake in frontal cortex and hippocam-
pus (p<0.001; effect size: 2.97-4.72), and an increase in [18F]
FDG uptake in temporal cortex, hypothalamus and brainstem 
(p<0.001; effect size: 2.54-4.17). Anxiety-like behaviour did not 
differ between groups, neither at baseline nor during follow-up. 
CMS did not affect body weight, depressive-like behavior and 
[18F]FDG uptake. Conclusion: Reduced levels of estrogen as a 
consequence of ovariectomy induced depressive-like behavior 
and changes in glucose metabolism in brain areas involved in 
cognition and emotion. CMS did not show any significant con-
tribution to depressive-like symptoms, or to changes in brain 
metabolism in our study.

EP-0792
Uptake of 18F-Fluorothymidine in Experimental 
Abdominal Aortic Aneurysms of Small Rodents Detected 
Using PET/CT
R. Gandhi1, M. Shires2, S. Archibald3, M. Bailey1, C. Cawthorne3, 
C. Tsoumpas1; 1Leeds Institute of Cardiovascular and Metabolic 
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Medicine, University of Leeds, Leeds, UNITED KINGDOM, 2Leeds 
Institute of Cancer and Pathology, University of Leeds, Leeds, 
UNITED KINGDOM, 3PET Research Centre, School of Life Sciences, 
University of Hull, Hull, UNITED KINGDOM.

Purpose/Introduction: Current diagnostic and surveillance ap-
proaches for abdominal aortic aneurysm (AAA) disease are lim-
ited to anatomical visualisation of size changes. Patients require 
a significant burden of anatomical imaging surveillance before 
they are offered surgical intervention. Molecular imaging with 
novel radiotracers may help stratify patients with early-stage AAA 
to more ‘light-touch’ surveillance. Uptake of the gold-standard 
radiotracer 18F-fluorodeoxyglucose (18F-FDG) has been demon-
strated previously in AAA models; however, its non-specific up-
take is limited to indicating glucose-dependent activity, which 
may exclude other key mechanisms. The radiotracer 18F-flu-
orothymidine (18F-FLT) has been implemented extensively in 
tumour imaging, as its uptake correlates with cell proliferation. 
The aim of this study was to investigate the feasibility of using 
positron emission tomography/computed tomography (PET/
CT) with 18F-FLT to visualise AAA in murine models. Subjects 
& Methods: Fourteen-week-old apolipoprotein E-knockout 
mice were administered either saline or angiotensin II infusions 
via subcutaneously implanted osmotic mini-pumps for 28 days. 
Ninety-minute PET/CT under recovery isoflurane and anaesthe-
sia was performed on days 14 and 28 after 18F-FDG (9.79±2.10 
MBq) or 18F-FLT (day 14, 7.63±3.02 MBq; day 28, 9.61±1.34 MBq) 
was injected via the tail vein. Images were reconstructed using 
three-dimensional (3D) ordered subsets expectation maximi-
sation algorithms, and 3D isocontour regions of interest (ROIs) 
were manually drawn in all AAA regions. Maximum standardised 
uptake values (SUVs) were determined for each ROI. Results: 
Uptake of 18F-FDG and 18F-FLT in the inferior vena cava were 
observed in the first 15 seconds of the respective scans, indi-
cating intravenous tracer delivery. 18F-FDG and 18F-FLT uptake 
were observed in the myocardium and spleen, respectively, of 
all control and AAA models, consistent with anticipated uptake 
regions. The abdominal aorta exhibited significantly greater 
18F-FLT uptake in AAA models than in control models on days 
14 and 28 (SUV percentage differences: day 14, 4496.80, p<0.001; 
day 28, 430.35). This enhanced uptake was more consistent-
ly demonstrated across different mice with 18F-FLT than with 
18F-FDG (standard deviations: 18F-FDG, 0.14; 18F-FLT, 0.04 (day 
14), 0.02 (day 28)). As 18F-FLT is a cell proliferation marker, these 
preliminary results were also validated by greater Ki67 positivity 
in stained aortic tissue from an independent cohort of mice with 
AAA than in non-AAA sections (percentage difference: 4669.19, 
p<0.001). Discussion/Conclusion: To our best knowledge, this 
is the first study to demonstrate the potential utility of 18F-FLT 
PET/CT in AAA. Quantitative and biological analysis to validate 
these preliminary results and elucidate the time course and mo-
lecular mechanisms of AAA are ongoing.

EP-0793
18F-Flumazenil PET of GABAA receptor binding in the 
Mongolian gerbil - comparison of different approaches for 
quantification and age dependency of results

M. Kessler1,2, M. Mamach3,2, M. Lukacevic1, T. Ross1, R. Beutelmann4, 
J. Bankstahl1, S. Eilert1, F. Bengel1, G. Klump4,2, G. Berding1,2; 
1Department of Nuclear Medicine, Medical School Hannover, 
Hannover, GERMANY, 2Cluster of Excellence Hearing4all, Hannover 
and Oldenburg, GERMANY, 3Department of Medical Physics 
and Radiation Protection, Medical School Hannover, Hannover, 
GERMANY, 4Physiology and Behaviour Group, Department for 
Neuroscience, School of Medicine and Health Sciences, University 
of Oldenburg, Oldenburg, GERMANY.

Introduction: Age-dependent hearing loss is characterized 
by initially pathological and subsequently reactive plastic 
changes in the central auditory system, involving especially the 
GABAergic system. Mongolian gerbils are well-suited animal 
models to study such changes. As a prerequisite to examine 
the pathophysiology of hearing impairment caused by aging 
we elaborated for the first-time positron emission tomogra-
phy (PET) in gerbils, using 18F-flumazenil (18F-FMZ) to measure 
GABAA receptor binding quantitatively. Material and Meth-
ods: 13.8±2.3MBq 18F-FMZ were injected in the vena femoralis 
of 6 young and 11 old gerbils (3-6 months young; 36 months 
old). Simultaneously to tracer injection, a 60min list-mode ac-
quisition was started employing an Inveon PET/CT (Siemens) 
system. Animals were anesthetized using isoflurane. Data were 
reconstructed iteratively into 32 time consecutive frames in-
cluding attenuation-correction. Analyses were performed 
using PMOD3.7 software. Values of non-displaceable binding 
potential (BPnd) were calculated based on a previously cre-
ated VOI atlas for auditory cortex (AC), inferior colliculus (IC), 
medial geniculate body (MGB), somatosensory cortex (SC) and 
cerebellum (CB) and pons as a reference region. Both, plasma 
input (two-tissue compartment model, 2TCM; Logan plot, Lo-
gan) and reference tissue models (simplified reference tissue 
model, SRTM; Logan reference, Logan Ref ) were applied. Image 
derived plasma input was obtained from the vena cava cauda-
lis. Akaike information criterion (AIC) was used as a measure for 
the goodness of fit. Results: Moderate absolute differences in 
BPnd could be observed between the different models. With 
respect to means of BPnd, Logan and Logan Ref delivered for 
all regions significantly (p<0.0001) higher values. Goodness of 
fit was highest (AIC lowest) for SRTM followed by Logan and 
2TCM. With respect to age: in all regions, BPnd obtained with 
Logan, Logan Ref and STRM was significantly higher (p<0.0001) 
in young gerbils compared to old ones. For 2TCM significant 
difference was seen for young compared to old animals in AC 
(p=0.0107), MGB (p=0.0014), SC (p=0.0018) and CB (p=0.0024), 
but not in IC. SPM analysis using both, Logan Ref or SRTM, also 
revealed significantly (p<0.0001, uncorrected) higher non-dis-
placeable binding potential in young gerbils throughout cor-
tical areas, especially the AC, as well as at the level of the lower 
midbrain - particularly in the IC. Conclusion: Here we success-
fully implemented quantification of GABAA receptor binding in 
gerbils. Comparing quantification models, some perform bet-
ter like the SRTM providing best fit while detecting decreased 
GABAA receptor binding in old animals for all evaluated brain 
regions and in SPM analysis.
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EP-0794
Radiolabeling, cell binding analysis, and NanoSPECT/CT 
imaging of 111In-DTPA-anti- mesothelin in mice bearing 
KLM-1 pancreatic cancer xenografts
W. Kuo, K. Cheng, W. Lee, Y. Chang, C. Ho, W. Hsu, C. Chang; 
Institute of Nuclear Energy Research, Taoyuan City, TAIWAN.

Aim: Mesothelin, an immunogenic membrane glycoprotein of 
40 kDa, is overexpressed in many human cancers, such as ovarian 
cancer, pancreatic cancer, mesothelioma, and lung cancer, and 
has limited expression in normal tissues. In cancerous cells, me-
sothelin may be involved in the promotion of cell proliferation, 
adhesion and migration, chemotherapy resistance, and inhibi-
tion of apoptosis. The aim of this study was to perform the radio-
labeling and preclinical evaluation of 111In-DTPA-anti-mesothelin. 
Materials and Methods: Anti-mesothelin, obtained from Cre-
ative Biolabs, was conjugated with p-SCN-Bn-DTPA at a 25-fold 
molar excess in 0.1 M carbonate-bicarbonate buffer, pH 8.4, at 
37°C for 3 h. After conjugation, the average number of DTPA mol-
ecules linked to the mAb was determined by MALDI-TOF. Radio-
labeling was performed by mixing 200 µg DTPA-mesothelin con-
jugates and 3.94 mCi 111InCl3 for 30 min at 37°C. Radiochemical 
purity of the product was determined by High Performance Liq-
uid Chromatography (HPLC) and Instant Thin Layer Chromatog-
raphy-Silica Gel (ITLC-SG) analysis. For stability study of 111In-DT-
PA-anti-mesothelin, the radiolabeled antibody was stored at 4°C 
and aliquots were analyzed at 0, 4, 24, 48 and 72 h by ITLC-SG. 
Cell binding affinity was analyzed using flow cytometry and 
gamma counter. In vivo biodistribution was evaluated using 
nanoSPECT/CT imaging in nude mice bearing KLM-1 xenograft 
tumors (about 240 mm3) at 4, 24, 48 and 72 h after injection of 8 
MBq of 111In-DTPA-anti-mesothelin. Results: The conjugation re-
action produced one DTPA molecules per anti-mesothelin mAb. 
The radiochemical purity of 111In-DTPA-anti-mesothelin was > 
90% after purification and the specific activity was 19.3 mCi /
mg of anti-mesothelin. The stability of 111In-DTPA-anti-mesothe-
lin was > 90% after 4 h incubation at 4°C.Flow cytometry data 
showed that anti-mesothelin strongly bound KLM-1 pancreatic 
cell line and conjugation of DTPA didn’t change the binding af-
finity. Cell-bound fraction of 111In-DTPA-anti-mesothelin in KLM-1 
pancreatic cell line was 36.41±0.39%. NanoSPECT/CT imaging 
study showed an obviously specific accumulation of 111In-DT-
PA-anti-mesothelin in tumor region. The tumor/muscle ratio at 
4, 24, 48 and 72 h after drug administration were 1.75, 2.52, 4.97 
and 6.45, respectively. Conclusion: Pancreatic cancer lesions as 
well as antibody biodistribution could be visualized by 111In-DT-
PA-anti-mesothelin nanoSPECT/CT imaging, emphasizing the 
potential applications for personalized medicine.

EP-0795
Zr-89 Labelling of Exosomes for In Vivo Tracking
S. J. Paisey1, E. Fittock1, B. Gorell1, T. Caws2, V. Marsh-Durban2, R. 
Corteling2, A. Dabkowski1, C. Marshall1, A. Clayton3, F. Siebzehnrubl4; 
1PETIC, Cardiff University, Cardiff, UNITED KINGDOM, 2ReNeuron 
Limited, Pencoed, UNITED KINGDOM, 3School of Medicine, Cardiff 
University, Cardiff, UNITED KINGDOM, 4ECSCRI, Cardiff University, 
Cardiff, UNITED KINGDOM.

Introduction: To develop Zr-89 labelling methods for exo-
somes and track the biodistribution of the labelled exosomes by 
PET/CT in mice. Materials and Methods: Zr-89 was produced 
and purified in house via adaptations of the methods of Wal-
ther et al[1],[2]. Human Neural stem cell-derived exosomes and 
prostate cancer (Du145)-cell derived exosomes were internally 
labelled with Zr-89 Oxine via an adaptation of the methods of 
Blower et al[3]. Mice were injected with ~1MBq of Zr-89 labelled 
exosome either via tail vein or intraperitoneal route. Mice were 
scanned under anaesthesia on a Mediso nanoscan PET/CT scan-
ner up to 6 times post injection over a 15 day period. Results: 
High purity (95-100%) and high yield (up to 60MBq purified 
product) exosome labelling was achieved. A marked difference 
of biodistribution was observed between injection routes with 
a predominantly liver and spleen signal for tail vein injected 
mice and a predominantly lymph node associated distribution 
for intraperitoneally injected mice. Conclusions: The Zr-89 cell 
labelling methods translated extremely well to exosome label-
ling providing useful information on their biodistribution in vivo. 
These methodologies will be of benefit in the understanding of 
exosome biology and the development of exosome based ther-
apies. References: 1 Walther M, Gebhardt P, Grosse-Gehling P, et 
al. Implementation of 89Zr production and in vivo imaging of 
B-cells in mice with 89Zr-labeled anti-B-cell antibodies by small 
animal PET/CT. Appl Radiat Isot 2011;69:852-7. doi:10.1016/j.
apradiso.2011.02.040 2 Dabkowski AM, Paisey SJ, Talboys M, 
et al. Optimization of Cyclotron Production for Radiometal of 
Zirconium 89. Acta Phys Pol A 2015;127:1479-82. 3 Ferris TJ, 
Charoenphun P, Meszaros LK, et al. Synthesis and character-
isation of zirconium complexes for cell tracking with Zr-89 by 
positron emission tomography. Dalton Trans 2014;43:14851-7. 
doi:10.1039/C4DT01928H

EP-0796
Neuromodulatory effects of Ginkgo biloba extract 
EGb761(R) on vestibular compensation in the rat model of 
chemical unilateral labyrinthectomy
M. J. Lindner1, E. Eilles1, A. Gosewisch1, L. Vomacka1, C. Branner1, A. 
Krämer1, R. Oos2, P. Bartenstein2, A. Zwergal3; 1Deutsches Schwindel 
- und Gleichgewichtszentrum (DSGZ), Klinik und Poliklinik für 
Nuklearmedizin, München, GERMANY, 2Klinik und Poliklinik für 
Nuklearmedizin, Klinikum der Universität München, München, 
GERMANY, 3Deutsches Schwindel - und Gleichgewichtszentrum 
(DSGZ), Neurologische Klinik, München, GERMANY.

Introduction: To investigate whether and how Ginkgo biloba 
extract EGb761® can improve vestibular imbalance after uni-
lateral labyrinthectomy (UL) in the rat by behavioural analysis 
and serial [18F]-FDG-μ-PET. Material and Methods: 32 rats were 
treated with control or EGb761® diet for 6 weeks before and 15 
days after UL. Rats were randomized into groups (n=8), which 
received control/control or EGb761®/EGb761® (735mg/kg feed; 
367.5mg/kg feed; 184mg/kg feed) diet. All animals underwent 
a left-sided UL by transtympanic injection of bupivacaine and 
arsenilate. Behavioural evaluation (nystagmus, postural asym-
metry, locomotion analysis) and sequential [18F]-FDG-μ-PET im-
aging was conducted before and on days 1, 3, 7 and 15 post 
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UL. Measurements of terpene lactone in blood plasma were 
performed before and 15 days post UL. Results: The EGb761®/
EGb761® (735mg/kg feed) group showed a significant reduc-
tion of nystagmus on day 3 and postural asymmetry on days 
1, 3 and 7 post UL compared to the control group (p<0.05). The 
course of postural and locomotor compensation was displaced 
forward by about 7 days. The dose-response study revealed a 
significant improvement of postural imbalance on days 3, 5 and 
7 post UL in the EGb761®/EGb761®(367.5mg/kg feed) group 
compared to controls (p<0.05). Nystagmus was significantly re-
duced on day 5, postural imbalance on day 2, 3 and 5 post UL in 
the EGb761®/ EGb761®(184mg/kg feed) group versus controls 
(p<0.05). Regression analysis showed a faster increase in loco-
motor velocity over time with higher blood levels of Ginkgolid 
A and B (r=0.47/r=0.46). Measurements of the regional cerebral 
glucose metabolism (rCGM) by serial [18F]-FDG-µPET revealed a 
gradual increase of rCGM in the hippocampal formation and de-
crease in the cerebellum on days 1 and 3 post UL (p<0.005) in the 
EGb761®/EGb761® (735mg/kg feed) group > EGb761®/EGb761® 
(367.5mg/kg feed) group compared to the control group. The 
EGb761®/EGb761® groups showed no difference to the control 
group on days 7 and 15 post UL. Conclusion: EGb761® improves 
vestibulo-oculomotor (nystagmus), vestibulo-spinal (postural 
imbalance) and vestibulo-locomotor symptoms (locomotor ve-
locity) after UL significantly and dose-dependently and thus is 
a promising compound to modulate vestibular compensation 
in the clinical context of an acute unilateral peripheral vestibu-
lopathy. Serial [18F]-FDG-µ-PET imaging indicated that EGb761® 
appears to modulate hippocampal and cerebellar neuronal cir-
cuits during vestibular compensation. Ginkgolid A and B likely 
are the pharmacologically active substrates in the polyvalent 
EGb761® extract.

EP-0797
Early prediction of tumor response to radiotherapy: 
preclinical validation of 99mTc-CP3-peptide
Q. Kong, G. Yang; Shandong Cancer Hospital Affiliated to 
Shandong University, Jinan of Shandong Provine, CHINA.

Objective: To establish 99mTc-CP3-peptide, a novel 99mTc-labeled 
caspase-3 polypeptide imaging agent, to detect non-invasive 
early detection of tumor cell apoptosis. Methods: The prodrugs 
were labeled with 99mTc by direct labeling. The radiochemical 
purity of the product was determined by HPLC at 0, 1, 2, and 
4 h after labeling. In vitro cell binding assay was performed on 
human lung squamous cell carcinoma H520 cells treated with 
radiotherapy (2 Gy or 4 Gy). 99mTc-CP3-peptide was mixed with 
the treated cells. After mixing for 30 min, the radioactivity up-
take rate was measured (%ID = cellular radioactivity uptake/
radioactivity activity × 100%).The cell apoptosis rate was detect-
ed by flow cytometry. Imaging of 99mTc-CP3-peptide was per-
formed in nude mice bearing H520 tumors.H520 tumors were 
irradiated with 0, 4 and 8 Gy doses (n=6/group). After 24 hours, 
99mTc-CP3-peptide was injected through the tail vein of rats. Af-
ter 1 hour, SPECT imaging was performed to delineate the ROI 
and calculate the tumor and muscle tissue (T/NT) radioactivi-
ty ratio.The %ID/g uptake of 99mTc-CP3-peptide by tumors and 

muscles was calculated after imaging. Tumor tissue was taken 
for TUNEL to detect the apoptosis of tumor cells. Data process-
ing using SPSS 19.0 statistical software, measurement data using 
x±s, comparison between groups using One-Way ANOVA, cor-
relation research uses the Pearson correlation analysis,p<0.05 
for the difference was statistically significant. Result: The ra-
diochemical purity of 99mTc-CP3-peptide at 0, 1, 2, and 4 h after 
labeling was (99.33±0.12)%, (99.30±0.38)%, (99.21±0.13)%, and 
(99.33±0.12)%. There was no statistical difference in the time of 
radiotherapy (p>0.05). H520 cells after radiotherapy increased 
the uptake rate of 99mTc-CP3-peptide in a dose- and time-de-
pendent manner, and the cell uptake rate was correlated well 
with the apoptosis rate detected by flow cytometry(p<0.05).
The SPECT imaging showed that the radiation uptake of tumor 
tissues in the radiotherapy group was significantly higher than 
that in the control group (p<0.05).The radiotherapy dose of 8Gy 
and 4Gy group were 2.98±0.168%ID/g and 2.56±0.078%ID/g 
measured by γ counter which were significantly higher than 
the control group (0.58±0.026%ID/g, n=6, p<0.05).The uptake 
of tumor tissue was positively correlated with the apoptosis rate 
detected by TUNEL (p<0.05). Conclusion: 99mTc-CP3-peptide 
has high uptake targeting in tumor cells and tissues after radio-
therapy, and has the potential of early non-invasive monitoring 
of tumor cell apoptosis. [Key words]: Apoptosis;Peptide;SPECT 
imaging.Tumor;Radiation therapy

EP-0798
A Computational Phantom of the Adult Labrador for Use 
in Preclinical Nuclear Medicine Dosimetry Studies
M. Sands1, R. Milner1, I. Dormehl2, W. Bolch1; 1University of Florida, 
Gainesville, FL, UNITED STATES OF AMERICA, 2University of Pretoria, 
Pretoria, SOUTH AFRICA.

Introduction: With the completion of the canine genome proj-
ect, dogs have been proven be an ideal species for pre-clinical 
investigations of both molecular imaging agents and therapy 
radiopharmaceuticals. There is thus an expressed need to es-
tablish computational anatomic models of dogs of different 
species to support the associated organ radiation dosimetry for 
these studies. In this work, we present a comprehensive hybrid 
computational anatomic and dosimetric model of the adult 
Labrador. This species - representative of many large breeds - 
is known to present with high incidence of osteosarcoma that 
is both genetically and phenotypically similar to human bone 
cancer. Methods: NURBS and polygon mesh models were con-
structed from high-resolution CT images of a 1.5-year Labrador 
imaged prior to euthanasia under an approved animal research 
protocol at the University of Florida. Bone samples from the skel-
eton were harvested and ex-vivo CT imaged at sub-millimeter 
resolution to obtain volume fractions of cortical bone, spon-
giosa, and medullary cavity space. Next, spongiosa bone cores 
were taken from 30 skeletal sites and subjected to microCT im-
aging at 30 micrometer resolution. The microCT images were 
segmented to assess volume fractions of trabecular bone and 
total marrow space of spongiosa. Voxel retagging procedures 
were applied to establish bone microstructures at varying 
marrow cellularities. Paired-image radiation transport was per-
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formed to assess values of monogenetic electron specific ab-
sorbed fractions across the canine skeletal sites. Results: A data-
base of specific absorbed fractions (SAFs) has been assembled 
for both monoenergetic photons and electrons emitted within 
32 different source tissues of the adult male Labrador phantom. 
Values of energy deposition to active marrow and skeletal end-
osteum were obtained via energy-dependent integration of the 
volumetric photon fluence in regions of trabecular spongiosa 
and newly developed canine-specific fluence-to-dose photon 
response functions. Canine-specific S values are presented for 
several key radionuclides used in diagnostic and therapeutic 
nuclear medicine. Discussion: Dosimetric applications of the 
Labrador model are presented for model osteosarcoma tumors 
treated with 153Sm-EDTMP or 153Sm-PEI-MP. Based upon the 
153Sm S values established in this model, and a six-compartment 
biokinetic models of each agent (to include blood, urinary blad-
der content, kidneys, trabecular bone surfaces, cortical bone 
surfaces, and tumor), model tumor doses ranged from 16 to 50 
Gy for 153Sm-PEI-MP and from 8 to 25 Gy for 153Sm-EDTMP.

EP-0799
Whole blood sampling utilizing microextraction by 
packed sorbents (MEPS) technique for [11C]SMW139 
radiometabolite analysis in micro-PET
M. Moein, M. Tóth, L. Tari, A. Varrone, C. Halldin; Karolinska 
Institutet, Stockholm, SWEDEN.

Aim: The radiometabolite analysis is a crucial primary step for 
quantitative analysis of positron emission tomography (PET) 
measurements. Blood sampling for radiometabolite analysis 
has been a challenge especially with small animal PET research 
where low blood volume is a limiting factor. We have previously 
used protein precipitation technique for radiometabolite anal-
ysis but this method is not straightforward and it is time-con-
suming. To overcome this problem as an alternative we present 
here microextraction by packed sorbents (MEPS) which is a fast 
method that needs only a few micro-liter sample volumes. Ad-
ditionally we have evaluated the capability of MEPS for blood 
radiometabolite analysis of the P2X7R PET radioligand [11C]
SMW139 in small animal. Materials and Methods: One female 
Sprague-Dawley rat was anaesthetized with inhalation of 1.5-
2% isoflurane (50/50 air/oxygen). The animal was cannulated on 
both lateral tail veins. One of the cannula was used for bolus 
injection of 17.3 MBq [11C]SMW139 while the other was used 
for blood sampling. Four approximately 0.1 mL blood samples 
have been collected 4, 16, 30 and 60 minutes after injection of 
the radioligand. To perform a MEPS 4 mg of C18 sorbent was 
packed and manually inserted inside a glass syringe and the 
sorbent material was tightened by two filters. The MEPS was 
conditioned with optimized amount of methanol and water. 
The blood sample (0.1 mL) was diluted with 1 mL Water/for-
mic acid (0.1%), 1 mL ACN/formic acid (0.1%) and vortexed and 
centrifuged. The supernatant was then loaded to the MEPS and 
washed with 0.1 mL water. The [11C]SMW139 was eluted with 
1 mL methanol and 1 mL water. Finally, the eluted sample was 
injected into a radio-HPLC. Results: Based on obtained HPLC 
chromatograms the unchanged percent of [11C]SMW139 for 4, 

16, 30 and 60 minutes blood samples was 100%, 71.18%, 58.69% 
and 27.07%, respectively. MEPS decreased the [11C]SMW139 
sample preparation time with half resulting also in a good re-
covery in plasma which was in the range of 88-93%. The results 
demonstrated that each MEPS is quite stable and after each ex-
traction can be regenerated using 2×0.5 mL water/formic acid 
(0.1%) and it can be used for at least 20 sequential [11C]SMW139 
extractions. Conclusions: The MEPS technique proved to be 
useful for radiometabolite analysis of [11C]SMW139 for up to 60 
minutes even during conditions of low blood volume and low 
radioactivity. MEPS could potentially also be useful for mice and 
non-human primate radiometabolite analysis.

EP-0800
Antioxidant Effects of Vitamin D on Lacrimal Glands 
against High Dose Radioiodine-Associated Damage in an 
Animal Model
U. Eksioglu1, H. I. Atilgan2, M. Yakin1, N. Yazihan3, U. E. Altiparmak4, 
N. Yumusak5, M. Korkmaz6, A. Demir7, F. Ornek1, P. Aribal Ayral3, 
G. Koca6; 1Department of Ophthalmology, Ankara Training 
and Research Hospital of University of Health Sciences, Ankara, 
TURKEY, 2Department of Nuclear Medicine, Mustafa Kemal 
University Faculty of medicine, Hatay, TURKEY, 3Department of 
Pathophysiology, Ankara University Faculty of Medicine, Ankara, 
TURKEY, 4Department of Ophthalmology, Acibadem University 
Medical School, Acibadem Ankara Hospital, Ankara, TURKEY, 
5Faculty of Veterinary Medicine, Harran University, Sanliurfa, 
TURKEY, 6Department of Nuclear Medicine, Ankara Training and 
Research Hospital of University of Health Sciences, Ankara, TURKEY, 
7Faculty of Health Sciences, Ankara University, Ankara, TURKEY.

Purpose/Introduction: High dose radioiodine (RAI) has been 
used as an effective treatment agent for hyperthyroidism and 
especially for differentiated thyroid cancers. However, this valu-
able treatment comes with some side effects including dam-
age to the lacrimal glands. Iodine is concentrated in the thyroid 
tissue by an energy-dependent transmembrane protein called 
sodium-iodide symporter (NIS). A number of extrathyroidal tis-
sues, such as lacrimal glands and nasolacrimal duct of humans, 
also express NIS. Several ocular complications, such as chronic 
or recurrent conjunctivitis, dacryostenosis and xerophthalmia 
have been reported after RAI therapy. The aim of this study was 
to evaluate antioxidant effects of active vitamin D (calcitriol) 
against high-dose RAI therapy-associated damage of lacrimal 
gland. Subjects & Methods: Wistar albino rats were used and 
divided into three groups randomly (n=12/group). Group 1 was 
appointed as the control group. Group 2 received 3 mCi RAI via 
gastric gavage while Group 3 received 3 mCi RAI via same meth-
od and calcitriol (200 ng/kg/day) via intraperitoneal administra-
tion. Seven days after RAI administration, bilateral intraorbital 
(IG), extraorbital (EG) and Harderian (HG) glands were removed 
for the evaluations of histopathologic, tissue cytokine, total oxi-
dant status (TOS), and total antioxidantstatus (TAS). Results: RAI 
led to significant increase in tissue TOS, TNF-α, IL-6 levels, and 
significant decrease in IL-10 and TAS levels (P <0.05 for each). 
Addition of adjunctive calcitriol reversed all these parameters 
significantly (P <0.05 for each). The following histopatholog-
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ic parameters were seen more frequently in Group 2 than the 
other groups: Abnormal lobular pattern, perivascular infiltration, 
periductal infiltration, lipofuscin-like accumulation, acinar atro-
phy, periductal and periacinar fibrosis in all lacrimal gland types 
(P <0.05), acinar fibrosis in EG (P =0.049), periductal fibrosis in EG 
and HG (P =0.049 and 0.038 respectively), abnormal cell outlines 
in EG and HG (P =0.020 and 0.011 respectively) and variation in 
cell size in the IG and the HG (P =0.003 and 0.049 respective-
ly). Discussion/Conclusions: RAI caused significant oxidative 
stress and inflammation in lacrimal glands. Vitamin D demon-
strated potent anti-inflammatory, antioxidant and radio-protec-
tive effects on lacrimal glands in histopathologic, tissue cytokine 
and oxidant/antioxidant level evaluations.

EP-0801
Evaluation of 99mTc-(V)-DMSA in vascular calcification 
process based on A7r5 vascular smooth muscle cells 
model
P. Bonnefoy1,2, E. Jacqueroux2, X. Delavenne2, F. Roche3, A. 
Clotagatide4, N. Prevot1,2, N. Perek2; 1Service de Médecine nucléaire, 
CHU Saint-Etienne/ Hopital Nord, Saint-Etienne, FRANCE, 2Univ 
Lyon, UJM-Saint-Etienne, Dysfonction Vasculaire et Hémostase, 
Saint-Etienne, FRANCE, 3Univ Lyon, UJM-Saint-Etienne, SNA-EPIS, 
EA4607, Saint-Etienne, FRANCE, 4Service de Radiopharmacie 
clinique, CHU de Saint-Etienne, Saint-Etienne, FRANCE.

Aim: Vascular calcification is an established feature of ath-
erosclerosis in which vascular smooth muscle cells (VSMC) 
undergoing osteochondrogenic differentiation. Several path-
ways contribute to vascular calcification. One of them implies 
sodium/phosphate transporter PiT-1 which acts as biosensor 
in vascular calcification of VSMC. Strategies are needed to be 
developed to target early stages of vascular calcification, which 
reflects a vulnerable phase in the evolution of atheroma plaque, 
and predict cardiovascular events. We previously reported that 
99mTc-(V)-DMSA uptake was mediated by PiT-1 transporter in tu-
moral cell. The goal of this in vitro study is to determine whether 
99mTc-(V)-DMSA can evaluate the vascular calcification process 
in Vascular Smooth Muscle Cells (VSMCs) based on PiT-1 expres-
sion. Material and Methods: From rat aortic VSMC (A7r5 cell 
line), we set up a model of calcification within 7 days using a 
calcifying medium containing high inorganic phosphate con-
centrations (5mmol/L). Phosphocalcic deposits were monitored 
with Alizarin-red and Von-Kossa staining and with phase-con-
trast microscopy. PiT-1 expression was evaluated with immuno-
fluorescence assay. Osteoblastic-like differentiation was assay 
by OPN expression, realized with whole cell ELISA. 99mTc-(V)-DM-
SA uptake was compared in control and calcifying conditions. 
Phosphonoformic acid, a Pit-1 inhibitor, was used as negative 
control. Results: Under hyperphosphatemia conditions cells 
overexpressed osteopontin and synthetized mineralized matrix 
with phospho-calcic deposition. Calcified cells overexpressed 
PiT-1 transporter at cell membrane. The use of phosphonoformic 
acid inhibits the calcification process. 99mTc-(V)-DMSA uptake 
was to 2.8+/-2.08%DA/mg-protein in control cells and 42+/-
24%DA/mg-protein in calcified cells (p<0,001). PiT-1 inhibition 
with phosphonoformic acid decrease 99mTc-(V)-DMSA uptake to 

2.2+/-0.6%DA/mg-protein that prove PiT-1 involvement in 99mTc-
(V)-DMSA uptake. Conclusion: These results demonstrated that 
99mTc-(V)-DMSA in vitro uptake’ is mediated by PiT-1 transporter 
during VSMC’s calcification. This radiopharmaceutical may have 
some potential to study changes of VSMC metabolism occur-
ring in the atherosclerosis process.

EP-0802
Pharmacokinetic Analysis of Monoamine Oxidase-B Tracer 
[11C]-Deprenyl in Rats
B. L. Giacobbo, R. E. Moraga-Amaro, A. Schildt, J. W. A. Sijbesma, 
N. Talma, R. A. J. O. Dierckx, J. Doorduin, E. F. J. de Vries; University 
Medical Center Groningen, Groningen, NETHERLANDS.

Introduction: The MAO-B inhibiter [11C]-deuterium-L-deprenyl 
([11C]-DED) has been used previously as a marker of astrocyto-
sis in patients. While [11C]-DED is potentially useful for studying 
astrocytosis in a preclinical setting, this PET tracer has not been 
fully validated for use in rodents. The goal of this study is there-
fore to elucidate the pharmacokinetic parameters of [11C]-DED 
in rats for further use in preclinical studies of astrocytes. Sub-
jects and Methods: Healthy male Wistar rats were submitted 
to a 90 minute [11C]-DED PET scan with arterial blood sampling 
(rate of injection: 1 mL/min). Radioactivity in blood and plasma 
(16 samples) was measured using a gamma counter. At five time 
points after injection blood was taken for metabolite analysis. Ki-
netic analysis (one (1TCM) and two (2TCM) tissue compartment 
models) was performed with a metabolite corrected plasma 
curve for 14 predefined volumes of interest. Results: The brain, 
blood and plasma time-activity curves of [11C]-DED showed a 
high uptake during the injection time, with a rapid wash-out af-
ter 10 minutes. [11C]-DED was rapidly metabolized in the first 15 
minutes, with a percentage of metabolites of 70% at 5 min and 
53% at 15 min, relatively steady until the end of the scan. Based 
on the Akaike information criteria, the 1TCM described the data 
best. The 2TCM showed a similarly good fit, however, a higher 
variability of VT was found when compared to 1TCM (coefficient 
of variation (CoV) VT 2TCM = 24%; CoV VT 1TCM = 16% for the 
whole brain). Additionally, the rate constants k3 and k4 were 
estimated with a large margin of error (>50% std. error), which 
turns the 2TCM fit significantly less reliable. Using the 1TCM, the 
highest VT values were found in the thalamus (3.23±0.5 ml/cm3) 
and striatum (3.02±0.49 ml/cm3), and the lowest VT values in the 
olfactory nucleus (2.23±0.39 ml/cm3). Conclusion: The highest 
tracer binding in the thalamus, is consistent with findings in hu-
man studies. Although in the human brain [11C]-DED showed 
irreversible binding to MAO-B, we found that the 1TCM fitted 
the kinetics of [11C]-DED best. This suggests that the binding of 
[11C]-DED to astrocytes in rats is differently from what is found 
in humans.

EP-0803
The effect of timing and sequence of gemcitabine 
administration and radiation for the treatment of 
medullary thyroid carcinoma.
E. Shubbar1, V. Sandblom1, J. Swanpalmer2, E. Forssell-Aronsson1; 
1Dept of Radiation Physics, Inst of Clinical Sciences, Sahlgrenska 
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Cancer Center, Sahlgrenska Academy at the University of 
Gothenburg, Gothenburg, SWEDEN, 2Department of Medical 
Physics and Biomedical Engineering, Sahlgrenska University 
Hospital, Gothenburg, SWEDEN.

Background: Medullary thyroid carcinoma (MTC) is a neuroen-
docrine tumour with sometimes high expression of somatosta-
tin receptors. MTC originates from the thyroid C cell and occurs 
either sporadically (75%) or is caused by germline mutation of 
the RET proto-oncogene. At diagnosis, about 50% of the MTC 
patients have metastases, and low 10-year survival rate for met-
astatic disease has been reported, about 20%. We recently inves-
tigated the effect of gemcitabine, a nucleoside analogue, which 
inhibits DNA synthesis and repair, in combination with 177Lu-oc-
treotate or external beam radiotherapy (EBRT) in a patient-de-
rived MTC (GOT2) animal model and our results suggested ad-
ditive and even synergistic cytotoxic effects. However, the ideal 
timing of gemcitabine administration with irradiation has not 
been studied. The aim of this study is 1) to investigate whether 
the time course and sequence between gemcitabine adminis-
tration and irradiation is essential for achieving high anti-tumor 
effect, and 2) to study the molecular mechanisms involved in 
the interaction between gemcitabine and radiation in GOT2. 
EBRT was used instead of 177Lu-ocreotate to enable studies of 
timing. Materials and Methods: Balb/C-nu mice with GOT2 
tumours were divided into groups with a similar mean tumor 
volume at the start of treatment. The mice were injected with 
60 mg/kg gemcitabine, either 72h before (group 1), 0.25h be-
fore (group 2) or 72h after (group 3) irradiation with 3Gy. Tumor 
size was measured twice a week, using a digital caliper. Results: 
For all groups, tumor regression was observed during the first 
11 days with a mean relative volume reduction related to the 
volume before treatment of 21%, 40% and 46% for groups 1, 2 
and 3, respectively. A statistically significant difference was ob-
served between group 1 and groups 2 or 3 (P=0.029 and 0.030, 
respectively). The lower tumour reduction in group 1 could be 
due to accumulation of cells in S-phase, which are relatively 
more resistant to radiation. The higher tumour volume reduc-
tion when gemcitabine was given concurrently with or after 
EBRT, suggests increased delivery of gemcitabine to the MTC 
tumours and/or enhanced effect of the combination. Conclu-
sions: Our findings suggest that the combined effect of gem-
citabine and EBRT is higher when gemcitabine is administrated 
simultaneously with or after EBRT. The optimal time schedule of 
the combined modalities is further investigated, together with 
translation of results to 177Lu-octreotate therapy.

EP-0804
Computational Study Of Necrotic Radius In Photodynamic 
Therapy And Monitoring With PET/CT
G. Kareliotis1, D. Priftakis2, M. Papachristou2, I. Datseris2, M. 
Makropoulou1; 1National Technical University of Athens, Athens, 
GREECE, 2General Hospital of Athens “Evaggelismos”, Athens, 
GREECE.

Introduction: Primary and secondary liver malignancies are 
among the leading death causes in patients worldwide. Con-

cerning the various treatment approaches, radioembolization 
and other loco-regional tumor therapies (e.g. photodynamic 
therapy - PDT) are potentially useful palliative approaches. PDT 
is based on the concept of selective absorption of monochro-
matic light by photosensitizers, selectively localized in neoplas-
tic tissue, in the presence of oxygen. PDT therapeutic outcome 
is limited in some cases by the limited tissue penetration of the 
necessary light for photosensitizer activation, as well as the het-
erogeneous distribution of tissue oxygen within hypoxic areas. 
In this work we perform computational modeling of PDT do-
simetric parameters in malignant and healthy rat liver tissues, 
and calculate the necrotic radius after PDT. Pre-therapeutic 
and post-therapeutic PET/CT imaging for tumor hypoxia could 
provide a map for a more realistic prediction of the necrotic 
radius. Subjects and Methods: Light and oxygen species do-
simetry are assessed using Monte Carlo simulations and pho-
tochemical equations, respectively. The malignant liver surface 
of the virtual samples is assumed to be in contact with a 652 
nm laser source, delivering light by a flat, cylindrical beam. 
5,10,15,20-Tetrakis(3-hydroxyphenyl)chlorine (mTHPC) is used 
as photosensitizer. Fluence rate spatial profiles are obtained by 
a Monte Carlo algorithm and spatial distributions of photosen-
sitizer (S0), molecular oxygen (3O2) and apparent reacted oxygen 
(1O2,rx) concentrations are simulated as a function of depth in 
tissue (z axis) and distance from light source (r axis) through 
MATLAB scripts. Results: Spatial distributions of [S0], [3O2] and 
[1O2]rx are obtained allowing estimation of necrotic radius profile 
and necrotic area (nα%). Whether increasing [S0] or light power 
by 50%, nα% increases by 8 to 10%, with small differentiations, 
although higher light power values offer a wider area coverage 
in the r axis. Their simultaneous 50% increase leads to 19.8% nα% 
increase, corresponding to na=74.31%. Discussion: Pre-ther-
apeutic imaging with PET radiopharmaceuticals for tumor hy-
poxia, such as [18F]F-MISO could provide a map for a more realis-
tic prediction of the necrotic radius. Moreover, post-therapeutic 
radionuclide imaging of tumor hypoxia differentiates areas of 
complete necrosis from areas of PDT-induced hypoxia, which is 
an undesired phenomenon that can lead to reduced method 
efficacy. Definitely, further studies are necessary for the optimi-
zation of the malignant cells necrosis. Acknowledgments: We 
gratefully acknowledge funding by the “ELI-LASERLAB Europe 
Synergy, HiPER & IPERION-CH.gr (HELLAS-CH)” MIS 5002735 
(Co-financed by Greece and the European Union - European 
Regional Development Fund).

EP-0805
Development of Human Sodium/Iodide Symporter (hNIS) 
Transgenic Mouse as Resource of Stem Cells for in vivo Cell 
Tracking
M. Inubushi1,2, Y. Michikawa2, S. Kito3,2, Y. Takeuchi4,2, Y. Kitagawa4, 
T. Saga5,2; 1Kawasaki Medical School, Kurashiki, JAPAN, 2National 
Institute of Radiological Sciences, Chiba, JAPAN, 3Nagoya 
University, Nagoya, JAPAN, 4Hokkaido University, Sapporo, JAPAN, 
5Kyoto University, Kyoto, JAPAN.

Purpose/Introduction: A human sodium/iodide symporter 
(hNIS), a transmembrane glycoprotein of thyroid follicular cells, 
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mediates uptake of iodine into the cells. Thus, hNIS gene has 
been used as a reporter gene combined with radioiodine or 
99mTcO4

- as its reporter probe; cell lines stably expressing hNIS 
gene have been reported to be tracked in vivo in mice. How-
ever, stable cell lines cannot be made with stem cells, because 
they differentiate during the procedure. In the current study, to 
obtain stem cells that innately uptake 99mTcO4

- and radioiodine, 
we developed a transgenic mouse systemically expressing 
hNIS gene. Methods: hNIS genes driven by a CAG promotor 
were transferred into fertilized ova of C57BL/6N mice by the 
microinjection method. All animal experimental studies had 
prior Ethics Approval from institutional authorities. Results: 
Three founder lines were established from 5 founder mice. Bio-
distribution studies of 99mTcO4

- in the transgenic mice showed 
increased 99mTcO4

- uptake into the bone marrows and the skele-
tal muscles and decreased 99mTcO4

- uptake in the thyroid glands 
and the stomach compared with the wild-type mice. Fluores-
cence in situ hybridization (FISH) and real-time polymerase 
chain reaction (PCR) confirmed physical mapping and copy 
numbers of the hNIS gene in each line of the transgenic mice. 
Small-animal SPECT imaging using 99mTcO4

- and small animal 
PET imaging using 124I- could detect in vivo the hNIS expressing 
stem cells (1x106 and 1x105 cells, respectively) derived from the 
transgenic mice and transplanted subcutaneously into nude 
mice. Discussion/Conclusion: We successfully developed a 
transgenic mouse systemically expressing a hNIS gene. This 
transgenic mouse must contribute to regeneration medicine 
researches as a resource of stem cells enabling in vivo cell track-
ing in mice.

EP-0806
Protective Effect of Coenzyme Q10 Against I131 Toxicity in 
Rat Livers
A. Akbulut; University of Health Sciences, Ankara Training and 
Application Hospital, Ankara, TURKEY.

Introduction: Radioactive iodine-131 (RAI) is commonly used 
both for diagnostic and therapeutic purposes in the treatment 
of hyperthyroidism and thyroid cancer. However, RAI-related 
damage is well known. The present study was conducted to 
evaluate the radioprotective effects of coenzyme Q10, a dis-
tinguished anti-oxidant, against RAI-related liver damage. 
Subjects and Methods: Thirty-six rats were divided into three 
groups. Group 1 was the control group, Group 2 was adminis-
tered 111 MBq/kg of RAI and Group 3 was administered coen-
zyme Q10 together with RAI. In the third group, intraperitoneal 
10 mg/kg coenzyme Q10 administration was started 1 week 
before and continued for one week after RAI administration. 
Twenty-four hours after the administration of the last dose of 
coenzyme Q10, the animals were decapitated and liver tissue 
samples were evaluated by histopathology and also for oxida-
tive stress parameters. Results: Group 2 rats showed signifi-
cantly elevated values of malondialdehyde (MDA) and fluo-
rescent oxidation products (FOP) in liver tissues; however, the 
total sulphydryl (total-SH) level was decreased compared to 
Group 1 and Group 3. In addition, the histopathological dam-
age scores, consisting of hyperemia, inflammation, capsule 

thickening, fibrosis, cellular changes, bile duct proliferation, 
perivascular fibrosis, and granuloma formation in Group 2 were 
significantly higher compared to other groups (p<0.05 for all 
histopathological parameters). The total tissue MDA, and FOP 
levels of Group 3 were lower than Group 2 (p < 0.05) and to-
tal-SH level was higher than Group 2 (p < 0.05). Liver MDA and 
FOP levels of Group 3 were higher than Group 1. However, the 
difference was not statistically significant (p > 0.05). The histo-
pathological damage in Group 3 was significantly less than the 
damage in Group 2 (p<0.05 for all pathological parameters). 
Conclusion: We have demonstrated that depletion of total-SH 
levels and increased levels of FOP and liver MDA are the re-
sults of RAI-related liver damage. Moreover, Oxidative stress 
parameters verified the radioprotective effect of coenzyme 
Q10 treatment on the liver by decreasing the tissue MDA and 
FOP, and increasing the total-SH levels when compared to RAI 
group. These results show that antioxidant activities are likely 
to be involved in the mechanism underlying the radioprotec-
tive effects of coenzyme Q10. Further studies might warrant 
showing that coenzyme Q10 might be used as a hepatopro-
tective treatment before RAI therapy, particularly in patients 
with hepatic disease.

EP-0807
Striatal VMAT2 expression correlates with glucose level in 
rat model of hyperglycemia by18F-FP-(+)-DTBZ-PET/CT
D. Jiang, Y. Kong, X. Lu, F. Hua, Y. Guan, F. Xie; PET Center, Huashan 
Hospital, Fudan university, Shanghai, CHINA.

Introduction: Hyperglycemia is a high risk factor for various 
of diseases, including neurodegeneration. 18F-FP-(+)-DTBZ is 
a ligand targeting Vesicular Monoamine Transporter type 2 
(VMAT2), which is a useful imaging marker for quantification of 
dopaminergic integrity, and apply to evaluate clinical severity of 
PD. The aim of this study was to examine how does hyperglyce-
mia infect the expression of VMAT2 in striatal of hyperglycemic 
rat model. Methods: Intraperitoneal injection of Streptozoto-
cin(65 mg/kg body weight) and saline in male Wistar rats(200-
250 g, n = 6) were applied in establishment of hyperglycemic 
rat model and control rats. PET/CT scans were conducted at 
60 min post intravenous injection of 18F-FP-(+)-DTBZand brain 
imaging were collected. Brain regions were analyzed by PMOD 
3.4 software, SUVs were obtained and specific uptake ratio (SUr) 
was calculated as [uptake in striatum /uptake in cerebellum-1]. 
Results: Glucose level increased from 5.32 ±0.83 mmol/L to 24.4 
±5.18 mmol/L in 1 week after intraperitoneal injection of Strep-
tozotocin, and then return to 7.32 ±0.33 mmol/L at 6 month 
post injection of Streptozotocin. Accordingly, striatal uptake in 
hyperglycemic rats (SUr: 1.42 ± 0.21) was significant lower than 
control rats (SUr: 2.52 ± 0.16). Accompany with the recovery of 
glucose level, striatal uptake in hyperglycemic rats (SUr: 2.20 ± 
0.47) return to relative normal level at 6-month post injection 
of Streptozotocin. Conclusion: Hyperglycemia infects the ex-
pression of VMAT2 in brain, significant decreased 18F-FP-(+)-DT-
BZ uptake in the striatum of hyperglycemic rats with high level 
of glucose, and increased expression of VMAT2 was observed 
when glucose level return to normal level.
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EP-0808
In vitro and in vivo evaluation of 99mTc-polymyxin B for 
targeting Gram negative bacteria
S. Auletta, F. Galli, M. Varani, E. Spinelli, D. Martinelli, I. Santino, A. 
Signore; Sapienza University or Rome, Rome, ITALY.

Purpose/Introduction: Several radiopharmaceuticals, includ-
ing antibiotics, have been proposed for in vivo detection of bac-
teria, but none can be considered highly specific. From clinical 
point of view, it could be highly relevant to be able to differen-
tiate between Gram+ and Gram- bacteria once the diagnosis of 
infection has been performed by other tools. Aim of our study 
was to radiolabel polymyxin B (PMB) with 99mTc and evaluate its 
specificity for imaging Gram-negative bacteria only. Subjects 
and Methods: Labelling was performed with indirect method 
and labelling efficiency and stability in serum and 0.9% NaCl 
were evaluated by iTLC and HPLC. Laboratory strains E. coli (ATCC 
25922), P. aeruginosa (ATCC 27853), A. baumanii (ATCC 19606) 
gram- and S. aureus (ATCC 25923) and E. faecalis (ATCC 29212) 
gram+, as control, were used. In vitro binding studies included 
viable and non-viable bacteria and in the presence or absence 
of a 10- and 100-fold of unlabelled PMB. Biodistribution of 99mTc-
PMB was determined in C57/BL6 mice (9 female mice, 5 weeks 
old), injecting 1.85 MBq of labelled PMB i.v. High resolution im-
ages were acquired at 1, 3 and 6h. In other experiments, at each 
time point, 3 mice were sacrificed and blood samples and major 
organs were collected, weighted and counted for radioactivity. 
Targeting studies were performed in mice (n=3 for each group) 
infected with different amounts (107, 108, 109 CFU) of P. aerugino-
sa, E. coli or A. baumanii in right thigh and Matrigel®, as control, 
in left thigh. Results: The LE was 97% and 99mTc-PMB was stable 
up to 24h in serum and 0.9% NaCl. Binding tests showed differ-
ent results in relation to bacterial strain, being higher in viable 
E. coli and A. baumanii than E. faecalis and S. aureus (p=0.04, 
p=0.02 and p=0.02 at 30 minutes at 37°C, respectively). Tempera-
ture did not influence the binding that was displaced by unla-
beled PMB. Ethanol and heat killed bacteria had significantly less 
binding than viable ones. Biodistribution showed rapid and high 
uptake by kidneys. In targeting studies, T/B ratios proportionally 
increased with the number of each Gram- bacteria. The highest 
ex-vivo T/B ratios were 3.2±2.0, 2.6±0.3 and 2.6±0.6 at 6h, for 109 
CFU of E. coli, P. aeruginosa and A. baumanii, respectively. Con-
clusions: 99mTc-PMB showed excellent in vivo biodistribution 
and specific uptake in the infected Gram- thighs. Further studies 
are ongoing in order to evaluate the sensitivity of this new radio-
pharmaceutical in different infection models.

EP-0809
Comparison and dual isotope imaging of 67Ga and 68Ga 
on a novel preclinical multi-modality SPECT/PET/CT/OI 
system.
J. de Swart1, M. Segbers1, F. Beekman2, M. de Jong1, M. Bernsen1; 
1Erasmus MC, Rotterdam, NETHERLANDS, 2Delft University of 
Technology, Delft, NETHERLANDS.

Aim: 68Ga is well established for targeted PET imaging in nu-
clear medicine. In preclinical imaging studies the spatial res-

olution is severely limited by the 68Ga positron range (mean 
2.9mm). In preclinical imaging 67Ga SPECT might be an inter-
esting alternative for 68Ga PET; we therefore investigated the 
performance of 67Ga and 68Ga imaging in a phantom study. 
Methods: A SPECT-IQ phantom was filled with 92MBq 67Ga-Ci-
trate and 161MBq 68Ga-DTPA. The phantom was scanned for 16 
consecutive frames of 30 minutes in a MILabs VECTor5 SPECT/
PET/CT/OI system (Utrecht, the Netherlands) with a High Ener-
gy Mouse collimator with 148 pinholes (HE-UHR-M). Three 67Ga 
peaks (92keV/22%, 185keV/20%, 300keV/20%) and one 68Ga 
peak (511keV,20%) were used in Similarity Regulated OSEM re-
construction with 9 iterations. Images were corrected for scat-
ter and for attenuation. Uniformity (%STD) and spill over ratio 
(SOR) in water and air were determined following NEMA stan-
dard NU4-2008. Recovery of the rods was assessed visually and 
quantitatively by determining the FWHM. Quantitative accuracy 
and SORs were also determined for 67Ga in every single frame to 
investigate the influence of 68Ga in the 67Ga channel. Quantita-
tive accuracy is defined as measured activity in SPECT images 
divided by dose calibrator measurement. The first two frames 
were added to determine the image quality of 68Ga, the last two 
frames to determine the image quality of 67Ga. Results: Quanti-
tative accuracy for 67Ga was 1.00±0.05 for all frames. SOR in the 
67Ga channel slightly increased when the amount of 68Ga was 
0.34 times (air) or 0.18 times (water) the amount of 67Ga. SOR 
further increased with an increasing 68Ga/67Ga ratio. Uniformity 
for 68Ga was 13%, for 67Ga 22%. SORair was comparable (0.053 for 
67Ga, 0.063 for 68Ga). SORwater however was 11 fold higher with 
68Ga (0.20) compared to 67Ga (0.018). Rods down to 0.5mm were 
resolved for 67Ga in contrast to 68Ga where only the two largest 
rods (1.0, 1.5mm) were resolved. FWHM improved 1.8 times on 
average for 67Ga compared to 68Ga. In the 68Ga images there was 
noticeable higher background activity between the rods. Con-
clusion: Quantitatively accurate dual isotope 67Ga/68Ga studies 
were shown to be feasible, enabling to study the biodistribution 
of a compound labeled with 67Ga and 68Ga in e.g. the same an-
imal in-vivo to investigate the biological equivalence. Recovery 
of the rods and the SOR in water were significantly better with 
67Ga compared to 68Ga, making 67Ga a better alternative for 68Ga 
in preclinical studies.

EP-0810
Molecular imaging as a quantitative tool during malaria 
vaccine development
C. M. de Korne1, B. M. F. Winkel1, M. N. van Oosterom1, D. B. 
Staphorst1, S. C. Chevalley1, E. Baalsbergen1, K. J. Dechering2, B. M. 
D. Franke-Fayard1, M. Roestenberg1, F. W. B. van Leeuwen1; 1LUMC, 
Leiden, NETHERLANDS, 2TropIQ, Nijmegen, NETHERLANDS.

Introduction: An effective malaria vaccine for Plasmodium 
falciparum (Pf ) has the potential to prevent around half a mil-
lion deaths each year. Live attenuated malaria parasites are the 
most promising vaccine candidates nowadays. They can offer 
full protection but this effect is dependent on the ability of 
the vaccine parasites to migrate through the human host. Lit-
tle is known about the migration patterns and the interaction 
of the vaccine malaria parasites within the skin. Using fluores-
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cence molecular imaging we tracked malaria parasites (sporo-
zoites; spz) and characterized their movement in vitro and in 
human skin explants. Subsequently we quantified the motility 
of wild-type (spzwt) and live radiation-attenuated vaccine spz 
(spzvaccine). Methods: Fluorescence confocal microscopy movies 
were obtained of migrating spz in vitro (n=100) and following 
syringe-based administration in human skin explants (n=702). 
To analyse the full migrational complexity of spz and to quan-
tify key motility parameters (velocity, movement pattern and 
track tortuosity), we have developed the image analysis soft-
ware SMOOT. Using this custom analysis tool we compared 
the movement of spzwt in vitro with the movement of spzwt 
and spzvaccine in human skin. Results: Image analysis revealed 
that spzwt motility is highly dependent on the environment. In 
vitro spzwt displayed primarily counter clockwise (CCW) circu-
lar movement (95% CCW, straightness index (SI) 0.05, angular 
dispersion (AD) 0.69). This pattern starkly contrasts spzwt move-
ment in skin where the physical constraints asserted by the 
tissue morphology yield more complex directional migration 
patterns. Here spzwt movement alternated between turning and 
linear patterns (63% turning, 37% linear, SI 0.77, AD 0.51), spzwt 
turns were equally CW (49%) and CCW (51%) and spzwt exhib-
ited a start-stop behaviour or even reverse movement. In skin, 
spzwt moved significantly slower than in vitro (mean 0.64 vs 1.55 
µm/s, p=0.000). In addition, spzvaccine were less directional than 
the spzwt; the SI was 8% lower and the AD was more similar to 
the AD found in vitro (82% turning, 18% linear, SI 0.71, AD 0.73). 
Conclusion: Using our out-of-the-box molecular imaging ap-
proach we created a quantitative tool which enabled us to char-
acterize spz migration patterns in human skin. More important-
ly, we revealed migrational deficits in spzvaccine which could help 
explain the reduced vaccine efficacy observed in human trials. 
This to improve malaria vaccine development.

EP-0811
Is intranasal radio tracer delivery feasible for brain PET 
imaging?
N. Singh1, M. Veronese1, T. Sementa1, J. O’Doherty2, S. Bongarzone1, 
D. Cash1, C. Simmons1, M. Arcolin1, P. Marsden1, A. Gee1, F. 
Turkheimer1; 1King’s College, London, London, UNITED KINGDOM, 
2Sidra Medicine, Doha, QATAR.

Background: The development of clinically useful tracers for 
PET imaging is enormously challenging and expensive. If the in-
tranasal (IN) pathway presents a viable option, it extends the PET 
imaging field by increasing the number of tracers available for 
human use. Aim: This study was designed to evaluate the phar-
macokinetics and the radiation exposure expected using two 
different 18F-labelled radiotracers, [18F]FDG and [18F]fallypride via 
the IN route in order to establish whether or not the IN route is a 
viable option for radiotracer delivery in PET imaging. We hypoth-
esised that [brain region]:[plasma] ratios would be higher via the 
IN route as there are two inputs, one directly from the nose to 
the brain, and another from the peripheral circulation. Meth-
ods: Male, Sprague-Dawley rats were anaesthetised, and arterial 
and venous cannulas were surgically placed in the femoral ar-
tery and vein, respectively. Rats were dosed with either [18F]FDG 

or [18F]fallypride via the IN or the intravenous (IV) route. Arterial 
blood samples were collected at different time intervals, cen-
trifuged to extract plasma and gamma counted. In case of [18F]
fallypride, the plasma samples were processed to separate the 
parent fraction from metabolites. Image acquisition was carried 
out using a BioScan nanoPET-CTPlus scanner and images were 
analysed using using VivoQuant 2.0 software and PMOD version 
3.7. Standardised uptake values (SUV) (g/cc) was calculated by 
dividing the image derived concentration with the ratio of the 
injected dose to the body weight. Results: In case of both trac-
ers, the only region that showed higher fractional uptake after 
IN administration was the olfactory bulb (p<0.0001 for [18F]FDG 
and p=0.0073 for [18F]fallypride). No other significant differences 
were observed between any other brain regions. It appears that 
in both cases, [18F]FDG and [18F]fallypride the radiotracer moves 
into the olfactory bulb region, but then does not progress fur-
ther into other brain regions. Additionally, as the nasal cavity 
has a small surface area, extrapolated dosimetry calculations 
showed that even administering a relatively low dose of 35 MBq 
into the human nose will have a cumulative skin dose of 500 
mSv, which is unacceptably high. Conclusion: Therefore, based 
on the results, we conclude that the IN route of administration 
for radiotracers is not a viable route for brain PET imaging.

EP-0812
Preclinical studies of 68Ga-Labeled PSMA-inhibitors as 
molecular imaging biomarker for renal cancer
O. Klementyeva, M. Zhukova, A. Krasnoperova, A. Larenkov; 
Russian State Research Center − Burnasyan Federal Medical 
Biophysical Center, Moscow, RUSSIAN FEDERATION.

Introduction: Today 68Ga-PSMA (PSMA-11/617/I&T) is the one 
of most intensively studied and used 68Ga-based radiopharma-
ceutical with significant clinical application. Prostate-specific 
membrane antigen (PSMA) is expressed by prostate cancer cells 
as well as endothelial cells within the neovasculature of several 
malignancies including renal cell carcinoma. To date, a number 
of clinical cases with kidney tumors visualization by 68Ga-PSMA-
PET/CT had been reported. At the same time, аs we know, there 
are no systematic preclinical studies for 68Ga-PSMA in the case of 
kidney tumors. Aim: In this study, we evaluate the diagnostic po-
tential of 68Ga-labeled PSMA-inhibitors (PSMA-617 and one new 
derivative - NODAGA-PSMA-A) as PET radiotracers for renal can-
cer. Materials and Methods: All chemicals and solvents were of 
high-purity or pharmaceutical grade and were purchased from 
Sigma-Aldrich or Panreac. Quality control was carried out with 
TLC chromatography (ITLC-SG strips, PET-MiniGita radio-TLC 
scanner). 68Ge/68Ga generator (Cyclotron Ltd) was used. Modu-
larLab PharmTracer module was used for 68Ga post-processing 
and labeling. In vitro binding and cell internalization of radio-
tracers was investigated in human renal cell adenocarcinoma 
ACHN (ATCC® CRL-1611™). Prior to performing the experiments 
the ACHN cells were plated 24h to achieve a density of approx-
imately 500000 cells/vail (in triplicate) in RPMI-1640 medium 
with 10% fetal bovine serum. Cells were incubated for 1h with 
0.5-0.4 MBq of radiotracers in serum-free medium. Internaliza-
tion was determined using the standard method. Biodistribu-
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tion was studied in BALB/c nude mice. The direct radiometry of 
dissected organs was made in 1h post injections of 3.6 MBq of 
DOTA-PSMA and NODAGA-PSMA-A. The retention in tumor and 
nontarget tissues was expressed as a percentage of the inject-
ed dose localized per gram of tissue (%ID/g). Gamma counter 
Wizard-2480 and G4-microPET (Sofie) were used for in vivo and 
in vitro experiments. Results: Experimental data showed that 
accumulation of 68Ga-DOTA-PSMA-617 and 68Ga-NODAGA-PS-
MA-A in ACHN-cells in vitro was 1.14±0.06% and 0.90±0.03%, 
respectively, with internalization ratios about 72.8% and 62.6%. 
In vivo experiments showed that accumulation in tumor foci 
was 2-4 times higher than in healthy tissue. The accumulation 
of both tracers in orthotopic xenographs was about 2 times 
higher than in heterotopic. In heterotopic xenographs, the ac-
cumulation of 68Ga-DOTA-PSMA-617 was 1.7 times higher than 
that of 68Ga-NODAGA-PSMA-A. Conclusion: Some advantages 
were found for 68Ga-DOTA-PSMA-617 as a potential radiotraicer 
for PET-imaging of renal cell adenocarcinoma. The research is in 
progress. The work was financially supported by Ministry of Ed-
ucation and Science of the Russian Federation - State Contract 
№14.N08.11.0165.
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EP-0813
Clinical Implications Of PET Image Reconstruction 
Parameters On Quantitative Assessment Of Epileptogenic 
Sites In 18F-FDG Brain PET Study
N. Firouzi1, P. Geramifar1, A. Parach2, M. Rostami3, B. Fallahi1, 
M. Eftekhari1; 1Research Center for Nuclear Medicine, Shariati 
Hospital, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 2Medical physics, Shahid Sadoughi 
University of Medical Sciences, Yazd, IRAN, ISLAMIC REPUBLIC OF, 
3Faculty of psychology, Tarbiat Modarres University, Tehran, IRAN, 
ISLAMIC REPUBLIC OF.

Purpose/Introduction: PET is a widespread functional im-
aging tool in the pre-surgical evaluation of patients suffering 
from epilepsy disorders. In PET, epileptogenic regions show a 
decreased glucose metabolism, however, precise detection 
of hypo-metabolic spots depends on SNR and image quality. 
Over or under iterations can create noise and artifacts. Point-
ing to the significance of optimal iteration cut off. In this study, 
We evaluate the influence of PET reconstruction parameters on 
quantitative results by means of variations in Z-score and SUV-
max values. Methods: We apply 234 different combinations of 
iterations (i), subsets (s) and smoothing filter (G) with/without 
resolution recovery (HD/i-3D) on PET image data acquired by 
SIEMENS Biograph6 PET/CT scanner. Furthermore, PET images 
were attenuation corrected using low dose CT images (80-130 
kV, 50-80 mAs). The reconstructed PET images were normalized 

to Talairach stereotactic atlas of human brain and variations in 
z-scores were reported as functional deficit cerebral zones, using 
Scenium software [1]. As compared to FBP, iterative reconstruc-
tion methods provide images with better spatial resolution and 
improved SNR and image quality [2-5]. Results: The outcomes 
showed that reconstruction parameters can affect Z-scores and 
SUVmax up to 20% in comparison to reconstruction settings 
provided by software normal database. Also, it is defined that 
resolution recovery can influence the quantitative assessment. 
Variations up to 28% and 22% in SUVmax values in i-3D and HD 
reconstructions were seen respectively. Moreover, Variations up 
to 20% in z-score values in i-3D and HD reconstructions were 
seen resulting in many false positive epileptogenic sites. Con-
clusion: As quantitative and semi-quantitative information de-
rived from 18F-FDG brain PET images can be strongly affected 
by noise, optimized reconstruction settings should be imple-
mented. Various reconstruction settings can affect z-score and 
SUVmax differently. Thus, accurate use of reconstruction param-
eters has a vital role in diagnosis, characterization and treatment 
response.

EP-0814
Impact of long term supplement with artificial sweeteners 
on insulin dependent glucose uptake
C. Malbert1, R. Young2, F. Le Gouevec1, M. Genissel1, A. Chauvin1, J. 
Georges1, M. Horowitz2; 1INRA, Saint-Gilles, FRANCE, 2University of 
Adelaide, Medical School, Adelaide, AUSTRALIA.

Aim: The consumption of non-caloric sweeteners (NCS) such 
as sucralose and acesulfame K has increased throughout the 
world. Unfortunately, their consumption produces counterin-
tuitive effects including increased risk of metabolic syndrome 
(Azad et al, 2017). Part of these effects could be the conse-
quence of enhanced glucose absorption via increased intestinal 
SGTL1 expression. However, the impact of NCS on glucose up-
take has never been investigated. We aimed to investigate com-
prehensively the impact of NCS addition to an obesogenic diet 
on whole body and selective glucose uptake using a large ani-
mal model of morbid obesity. Materials and Methods: Twenty 
3 years old miniature pigs were made obese by supplying them 
with high-fat, high sucrose diet during 5 months resulting in 
about doubling their weight (75.3 ± 6.01 vs 32.7 ± 2.90 kg). Once 
obese, half of the animals have their diet supplemented with a 
mixture of sucralose (92 mg daily) and acesulfameK (52 mg daily, 
sweetener group). This corresponds to the amount supplied by 
the daily ingestion of 1.5 L of sweetened beverage in humans. 
The control group received the same diet but without artificial 
sweeteners. Glucose uptake rates were obtained for the brain, 
the liver, the duodenum, the skeletal muscle and the adipose 
tissue using dynamic PET 18FDG scanning in the condition of 
hyperinsulinemia (120 mU.kg-1.h-1) in euglycemia. Regional 
glucose uptake rates were obtained using Pmod through mod-
el analysis of PET images together with direct measurement of 
arterial input function using an external arterio-veinous shunt. 
Clamp data were used to calculate whole body glucose up-
take. Results: Whole-body glucose uptake was not significantly 
different between groups (p>0.05) as a consequence of un-
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changed skeletal muscle glucose uptake (3.2 ± 0.43 vs 3.1 ± 0.32 
µmoles.min-1.100g-1). Glucose uptake was also unchanged 
by NCS for the subcutaneous fat. On the contrary, brain, liver, 
duodenal and visceral fat glucose uptake were all increased in 
sweetener vs control group; 29, 66, 57 and 40% for brain, liver, 
duodenal and visceral fat glucose uptake respectively. This was 
the consequence of an increased inward flux (K1). In the duode-
num only, Phosphorylation rate (k3) was doubled. Conclusion: 
The unaltered whole body sensitivity does not preclude an 
unchanged glucose metabolism revealed by quantitative PET 
analysis. Several organs exhibited an increased glucose uptake 
in the NCS group that might play an important role in the neg-
ative health outcomes associated with chronic consumption of 
artificial sweeteners.

EP-0815
Altered brain processing after long-term artificial 
sweetener use
C. Malbert1, R. Young2, F. Le Gouevec1, M. Genissel1, A. Chauvin1, J. 
Georges1, M. Horowitz2; 1INRA, Saint-Gilles, FRANCE, 2University of 
Adelaide, Medical School, Adelaide, AUSTRALIA.

Aim: Sugar-sweetened soft drinks have become extremely pop-
ular but fMRI data suggest that brain processing of sweet taste 
might be altered by long-lasting consumption of non-caloric 
sweeteners (NCS). Recently, long-term AceK intake has been 
found to affect cognitive function in mice through reduction of 
cortical glucose level (Ibi et al, 2018). Unfortunately, the glucose 
metabolism was obtained indirectly using glucose transporter 
expression. We aimed at evaluating the impact of NCS long-
term consumption on resting brain activity and brain glucose 
metabolism in a large animal model using quantitative PET FDG 
imaging. Materials and Methods: Twenty 3 years old miniature 
pigs were made obese by supplying them with high-fat, high 
sucrose diet during 5 months resulting in about doubling their 
weight (75.3 ± 6.01 vs 32.7 ± 2.90 kg). Once obese, half of the an-
imals have their diet supplemented with a mixture of sucralose 
(92 mg daily) and acesulfame-K (52 mg daily, sweetener group). 
The control group received the same diet but without artificial 
sweeteners. Glucose uptake rate was obtained for the brain us-
ing dynamic PET 18FDG scanning. Quantitative brain glucose 
uptake maps were reconstructed using Pmod with PET imag-
es and direct measurement of arterial input function using an 
external arterio-veinous shunt. These maps were analyzed with 
SPM12 adapted to the particularities of the porcine brain. ROI 
based analysis was also performed with the help of our porcine 
brain atlas. Results: Brain glucose uptake was increased in NCS 
compared to control group (16.1 ± 0.96 vs 10.1 ± 0.97, p<0.01). 
This was a direct consequence of a parallel change in the dor-
solateral prefrontal cortex that was the sole brain structure with 
a differential activation between the two groups (p FDR cor-
rected 0.0001). ROI based analysis confirm the SPM analysis and 
demonstrated that the local change in glucose uptake was the 
direct consequence of an increased inward flux (K1) within the 
dorsolateral prefrontal cortex (0.113 ± 0.014 vs 0.082 ± 0.007 
mL.min-1). Small volume correction performed on dopaminergic 
areas was not able to identify changes in brain activity between 

groups. Conclusion: Long-term consumption of NCS increased 
the resting metabolism of the dorsolateral prefrontal cortex. No 
alteration of the activity of dopaminergic areas was observed un-
like in humans with a paradigm integrating an oral caloric sweet 
tasting. The selective impact on K1 only confirms the probable 
modification of glucose transporter induced by NCS.

EP-0816
A possible link between reduced metabolic activity 
of Waldeyer’s tonsillar ring and thoracic aortic wall 
inflammation in smoking status
E. Panagiotidis, N. Papadopoulos, A. Paschali, P. Exadaktylou, 
E. Giannoula, T. Kalathas, A. Pipintakou, M. Kotzasarlidou, V. 
Chatzipavlidou; Department of Nuclear Medicine, Theageneio 
Cancer Center, Thessaloniki, GREECE.

Purpose: Waldeyer’s tonsillar ring contributes significantly to 
the immune system acting as the first line of defence. Smoking 
affects immune system lessening its response, while it has been 
considered as an important factor for atheroma generation in 
aortic wall and therefore vessel inflammation. Aim of our study is 
to investigate the correlation of Waldeyer’s tonsillar ring and aor-
tic activity in regards to smoking. Material and Methods: 222 
adult patients (pts) (138 men, median age 65years; age range 
26-87years) were identified having undergone clinical 18F-FDG 
PET/CT examinations at our centre. None of the 302 pts had any 
known history of head and neck carcinoma or lymphoma, neck 
lymph nodes or disease, tonsillectomy, recent upper respiratory 
tract infection, liver metastases, recent antibiotic medication in-
take and previous radiotherapy in the head and neck area. Meta-
bolic activity (SUVmax) was measured in the thoracic aortic wall 
at the level of the aortic arch, liver parenchyma and Waldayer’s 
ring (a. Right palatine tonsil, b. Left palatine tonsil, c. Lingular ton-
sil, d. Nasopharyngeal tonsil). Pts have been categorized based 
on their smoking status as non-smokers (group 1), smokers 
(group 2), ex-smokers (group 3). Results: Sixty (27%, 36 men) out 
of 222 pts were no smokers, 59 pts (26.6%, 37men) were smok-
ers and 103 pts (46.4%, 65men) were ex-smokers. Using ANOVA 
there was a significant statistical difference of the mean average 
SUVmax among the three groups in the Waldeyer’s tonsillar ring 
with the lowest for the group 2, followed by group 3: a. Right 
palatine tonsil (Group 1: 4.62, Group 2: 3.82, Group 3: 4.1, p<.006) 
b. Left palatine tonsil (Group 1: 4.65, Group 2: 3.86, Group 3: 4.11, 
p<.007) c. Lingular tonsil (Group 1: 4.62, Group 2: 3.82, Group 
3: 4.1, p<.017) d. Nasopharyngeal tonsil (Group 1: 4.61, Group 
2: 3.81, Group 3: 4.1, p<.037). Multivariate analysis of the other 
demographic variables confirmed that smoking acts as an inde-
pendent factor predicting lower SUVmax for Waldeyer’s tonsillar 
ring. The mean average metabolic activity of thoracic aortic walls 
at the level of aortic arch for the smoking group was higher (SU-
Vmax: 2.9) compared to the non-smoking group (SUVmax: 2.57) 
(p=.001). The latter interestingly was similar with the ex-smoking 
group (SUVmax: 2.55). Conclusion: Smokers have lower levels 
of 18F-FDG activity in Waldeyer’s ring compared to non-smokers 
probably reflecting the suppressive effect of smoking on tonsil-
lar immunity. We also found higher metabolic activity of thoracic 
aortic walls in smokers compared to non-smokers.
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EP-0817
Increased VMAT2 expression in brain from birth to 
adulthood: A Longitudinal Study in Rodent from PET/CT
D. Jiang, X. Lu, F. Hua, Y. Guan, F. Xie; PET center, Huashan Hospital, 
Fudan university, Shanghai, CHINA.

Introduction: Vesicular Monoamine Transporter type- 2 
(VMAT2) mainly located at nerve endings and reflected the 
density of dopaminergic neurons, its expression was strong-
ly correlated dopaminergic neurons in striatum. The objective 
of this study is to evaluate the development of dopaminergic 
neurons in brains from birth to adulthood in rats. Subjects and 
Methods: A longitudinal study of Wistar rats (n = 6) was con-
ducted to measure age-dependent changes of 18F-PF-(+)-DTBZ 
in different brain regions with PET/CT. PET/CT acquisition was 
performed at different ages of rats at 40 min post intravenous 
injection of 18F-PF-(+)-DTBZ. Imaging data were analyzed using 
PMOD 3.4 software and different brain regions, such as striatum, 
cerebellum, hippocampus, were collected. Specific uptake value 
(SUV) was collected, and striatal specific uptake ratio (SUr) were 
calculated as: (uptake in striatum - uptake in cerebellum) /up-
take in cerebellum. Results: 18F-PF-(+)-DTBZ uptake in striatum 
increased significantly from age of 2 month (SUV: 1.36 ±0.21) 
to age of 8 month (SUV: 1.97 ±0.32, P < 0.01), and didn’t vary 
until 12 month (SUV: 1.93 ±0.18). However, SUr did not alter at 
these ages (SUr: 2.58 ±0.38, 2.45 ±0.62, 2.28±0.18, respectively). 
Besides increased uptake of 18F-PF-(+)-DTBZ in striatum, 18F-PF-
(+)-DTBZ uptake in other brain regions, such as thalamus, hip-
pocampus, did not change significantly. Conclusion: Age-de-
pendent changes of 18F-PF-(+)-DTBZ uptake were detected in 
striatum of rats, which reflect the increased density of dopami-
nergic neurons from birth to adulthood.18F-PF-(+)-DTBZ could 
be a tool to evaluate brain growth.

EP-0818
TSH and thyroglobulin Antibodies association with risk of 
malignancy of thyroid nodules
A. Chehboun; Endocrinology Unit – Pierre and Marie Curie Center-
Algiers, Alger, ALGERIA.

Background: Thyroid stimulating hormone (TSH) is traditional-
ly considered as a principal stimulator of growth, differentiation 
and maturation of follicular thyroid cells. Objectives of the study-
To evaluate the relation between TSH and thyroid anti bodies 
[(throglobulin Antibodies (Tg Ab) and thyro Peroxydase antibod-
ies (TPO Ab)] before surgery, and differentiated thyroid cancer 
(DTC). Methods: Prospective study of 200 operated patients 
with nodular goiter (NG), between April 2009 and April 2013.
All patients underwent surgery after euthyroid confirmation by 
TSH evaluation, Tg Ab and TPO Ab titration, echography and fine 
needle aspiration biopsy (fnab) of thyroid nodules more than 
10mm or equal. Results: 14% of patients (28/200) have DTC. DTC 
frequency increase with TSH rising from 2.4% when TSH level is 
comprised in the interval [0.25-0.99 μUI/ml [to 50% when TSH 
level is more than 4 μUI/ml or equal. This prevalence is much 
higher in patients group with TSH level comprised in the interval 
[2 - 4.25 μUI/ml [than in patients group with TSH level comprised 

in the interval ] 0.25 - 1.99 μUI/ml] 66% (21/32) vs 4.2% (7/168) 
(p<0.001) respectively. Moreover, the mean TSH is significantly 
higher in patients with DTC than in patients with benign goiter 
(2.45±1.01 μUI/ml) vs (1.03±0.81 μUI/ml) (p<0.001). Also, Malig-
nancy prevalence was significantly higher in patients group with 
positive Tg Ab (> 70 UI/ml) vs patients group with negative or 
indeterminate Tg Ab 55.5% (15/28), 6.4% (10/28) and 2% (3/28) 
respectively (p< 0.001). While, in the patients group with TPO Ab 
positive negative or indeterminate, there’s no difference. Con-
clusions: The probability of cancer increase with TSH rising. Just 
as, positive Tg Ab increase significantly the risk of malignity. Our 
results suggest that TSH and Tg Ab may give us complementary 
information in malignity prediction, in association with clinical 
features, in particular in front of indeterminate cytology.

EP-0819
Thoracic duct scintigraphy by orally administered I-123 
labeled long fatty acid analogue enclosed in gelatin 
capsule: A pilot study
K. Takanami, K. Takase; Tohoku University Hospital, Sendai, JAPAN.

Purpose/introduction: To validate the thoracic duct scintigra-
phy by orally administered iodine-123 labeled long fatty acid 
analogue, 15-(4-iodophenyl)-3(R,S)-methyl-pentadecanoic acid 
(I-123 BMIPP), enclosed in gelatin capsule. Subjects & methods: 
This study was approved by Institutional Review Board. I-123 
BMIPP enclosed in gelatin capsule was administered with milk 
in 6 healthy subjects under fasting condition. Subsequently dy-
namic and serial static images were scanned to trace the passage 
of radiotracer. Finally SPECT/CT was scanned from neck to pelvis. 
Results: No adverse event was observed in all subjects. The cap-
sules immediately burst in stomach after the administration and 
no residual radioactivity was observed in mouth and esophagus 
in all subjects. Subsequently I-123 BMIPP was absorbed from the 
intestine and reached the venous circulation through the tho-
racic duct. The thoracic ducts appeared at 80 - 160 minutes after 
the administration and visualized with maximum distinctness 
at 100 - 200 minutes after the administration. Bilateral thoracic 
duct (normal variant) was observed in 2 of 6 subjects. SPECT/CT 
demonstrated 3D-course of thoracic duct in the mediastinum. 
Discussion/Conclusion: Thoracic duct scintigraphy by orally 
administered I-123 BMIPP enclosed in gelatin capsule is a simple 
method to visualize thoracic duct. It will be useful for the detec-
tion of lymphatic leakage site in the patients with chylothorax.

EP-57 e-Poster Area

Preclinical and translational aspects, including 
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-> Preclinical aspects -> Tumor biology

EP-0820
Analysis of Pulmonary Lymphangitic Carcinomatosis 
(PLC) in Non-Small Cell Lung Cancer (NSCLC): Applying 
Radiomics to PET/CT
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M. Jreige, V. Dunet, C. Beigelman, J. O. Prior, N. Schaefer; Lausanne 
University Hospital, Lausanne, SWITZERLAND.

Purpose: Pulmonary lymphangitic carcinomatosis (PLC) is de-
fined as the spread of cancer through the lymphatic system 
into lung interstitium. The aim of this study was to correlate 
the outcome of PET/CT texture analysis features (Radiomics) 
to the histopathologic diagnosis of PLC in NSCLC. Materials 
and Methods: Sixty-five patients addressed for initial staging 
of NSCLC were retrospectively included. 18F-FDG (FDG) PET/CT 
texture analysis was extracted using the QuantImage platform 
(https://radiomics.hevs.ch/) in a volume of interest ≥1 cm3 in the 
peritumoral suspected area of PLC within a range of 3 cm. Ra-
diomics outcomes were correlated to the presence or absence 
of PLC on histopathology of the resected tumors using a logistic 
regression and multivariate stepwise regression for statistically 
significant features on univariate analysis with p<0.005. Results: 
Among 65 included patients, 71% (46/65) had histologically 
confirmed PLC. Logistic regression analysis of 112 elements of 
the PET/CT-derived Radiomics features showed significant cor-
relations (p<0.005) with PLC for the following intensity-based el-
ements: SUVmax, SUVmean (30% to 70% of SUVmax), SUVpeak 
(30% to 70% of SUVmax), SUVkurtosis (50% of SUVmax), TLG (50 
to 70% of SUVmax), texture based-elements: GLCMsContrast_
PET, GLCMsdiffVariance_PET, InnerLog_PET (sigma=75 to 325), 
MarginLog_PET (for sigma=75 to 275), MarginRieszN1_PET_X_
scale and MarginRieszN1_PET_Z_scale. Multivariate stepwise 
analysis with pe(0.05) confirmed a significant positive regres-
sion for SUVmean (30% of SUVmax) (R2=0.28). Allowing statisti-
cally significant CT-derived Radiomics added InnerLog_CT_sig-
ma075 to the multivariate regression model and increased R2 
to 0.35, which was a statistically significant increase (p=0.025). 
The sensitivity, specificity and AUC using a cutoff of 0.889 for 
SUVmean (30% of SUVmax) and 37 for InnerLog_CT_sigma075 
predicting PLC were 89%, 90% and 0.893 and 76%, 79% and 
0.775, respectively. Conclusion: FDG-PET/CT texture analysis of 
the peritumoral NSCLC space can help predict PLC using both 
PET- and CT-derived extracted texture features, in particular SU-
Vmean (30% of SUVmax) and Log in the VOI with sigma of 75 for 
the CT. Thus, applying PET/CT texture analysis to the peritumor-
al space could be a powerful tool to investigate the peritumoral 
environment.

EP-0821
Analyzing Tumor Necrosis in NSCLC: Radiomics applied to 
FDG PET/CT Imaging
M. Jreige, M. Nicod Lalonde, T. Krueger, S. Peters, J. O. Prior, I. 
Letovanec, N. Schaefer; Lausanne University Hospital, Lausanne, 
SWITZERLAND.

Purpose: Radiomics consists of an image-based personalized 
tumor phenotyping process through mining of quantitative 
image features from standard-of-care medical imaging and can 
be used for instance in the quantitative characterization of tu-
mor phenotypes or other physiological or pathological process-
es. The aim of this study was to correlate the outcome of PET/
CT texture analysis features (Radiomics) to the histopathologic 

presence of tumor necrosis in NSCLC. Materials and Methods: 
We retrospectively assessed 47 patients (mean age 65±9 years) 
with histologically confirmed NSCLC and sampled surgical tu-
mor specimens analyzed for the presence or absence of TN 
by histopathology. After delineation of the tumoral volume of 
interest, FDG PET/CT texture analysis was extracted using the 
QuantImage platform (https://radiomics.hevs.ch/), in addition 
to the quantification of minimum tumoral SUV (SUVmin). Fea-
tured outcomes were correlated to the presence of absence of 
TN on histopathology of the resected tumors using a logistic 
regression and multivariate stepwise regression for statistically 
significant features on univariate analysis with p<0.05. Results: 
Among 47 included patients, 55% (26/47) had histological-
ly confirmed TN. Logistic regression analysis of 251 elements 
of the PET/CT-derived Radiomics features showed significant 
or borderline correlations with TN for the following intensi-
ty-based elements: SUVmin (p=0.007), HUMean_3abs -or Mean 
Hounsfield Unite (HU) of the main tumor voxels with SUV>3- 
(p=0.045), int_HUMean_42rel -or Mean HU of the main tumor 
voxels with SUV>42% of the SUVmax- (p=0.030) and texture 
based-element: GLCMsDiffEntropy_PET_1_8 -or Difference en-
tropy measure of the GLCMs computed with distance d and 
number of gray levels n for CT or PET- (p=0.054). All the resultant 
variables showed statistically significant difference of means be-
tween the two groups (p=0.001, p=0.023, p=0.021 and p=0.044, 
respectively). Multivariate stepwise analysis confirmed a sig-
nificant positive correlation for the model combining SUVmin 
and int_HUMean_42rel with a global R2=0.52. Conclusion: 
FDG-PET/CT texture analysis of the tumoral volume of NSCLC 
can help predict TN using both PET- and CT-derived extracted 
texture features, in particular SUVmin and Mean HU of the main 
tumor voxels with SUV>42% of the SUVmax. Thus, PET/CT tex-
ture analysis could be an effective tool to detect necrotic chang-
es in tumors.

EP-0822
Pretargeted radioimmunotherapy of colorectal cancer 
through bioorthogonal chemistry
A. Rondon1,2, N. Ty1, S. Schmitt1, A. Briat1, M. Quintana1, C. 
Boucheix3, I. Navarro-Teulon2, E. Moreau1, F. Degoul1; 1IMoST U1240 
INSERM, UCA, Clermont-Ferrand, FRANCE, 2IRCM U1194 INSERM, 
Montpellier, FRANCE, 3Université Paris Sud U935, Villejuif, FRANCE.

Introduction: The last decades, pretargeting radioimmuno-
therapy (PRIT) systems dissociating the injection of mAbs from 
the one of the radiolabelled probe were developed. Bioorthog-
onal chemistry, the most recent PRIT approach, is based on the 
covalent interaction between two chemical entities, a trans-cy-
clooctene (TCO) and a tetrazine (TZ). Using fluorescent TZ, we 
had identified the best candidate for PRIT in two models of col-
orectal cancer (CRC), i.e. mAb-PEG0-TCO (Rondon A., Ty N. et al., 
2017). Subsequently, we wanted to evaluate biodistributions of 
pretargeting components in these models and PRIT efficiency 
on CRC disseminated tumors. Material and Methods: Exper-
iments were performed on two models of CRC, one subcuta-
neously implanted (HT29 cells; Ts29.2 mAb) and one dissemi-
nated in the peritoneal cavity (A431-CEA-Luc cells; 35A7 mAb). 
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In HT29 model, 50 or 200 µg of Ts29.2-TCO were intravenously 
(i.v.) injected in Nude mice followed 24h later by i.v. adminis-
tration of 10 MBq of TZ-PEG4-DOTA-177Lu. In the A431-CEA-Luc 
model, 50 µg of 35A7-TCO were injected either i.v. or intraper-
itoneally (i.p.), followed 24h later by i.p. injection of 10 MBq of 
TZ-PEG4-DOTA-177Lu. At selected times, mice were imaged using 
SPECT-CT then sacrificed and organs counted in a γ-counter. 
For therapy study, mice were i.p. injected with 50 µg of 35A7-
TCO followed 24h later by i.p. injection of 10, 20 or 40 MBq of 
TZ-PEG4-DOTA-177Lu. Taking into account disease activity index, 
tumor growth was blindly monitored using bioluminescence 
imaging or survival analysis. Results: In both models, SPECT-CT 
imaging and biodistribution studies showed a rapid clearance 
of TZ-PEG4-DOTA-177Lu independently of its injection route (< 
3h). In HT29, the %ID/g was under 1% in tumor and the tumor/
blood ratio reached a maximum of 4.5 at 144h post i.v. injection. 
The tumor/blood ratio ranged from 10 to 70 in A431-CEA-Luc 
when both mAbs and TZ-PEG4-DOTA-177Lu were i.p. injected. The 
%ID/g in A431-tumors increased from 1 to 7% respectively 24 
to 72h after i.p. injection. PRIT carried on A431-CEA-Luc showed 
neither significant improvement of survival nor slow-down of 
tumor growth compared to control groups suggesting a lack 
of TZ interaction with mAbs-TCO. Conclusion: Despite a high 
tumor/blood ratio in A431 model, disappointing therapy results 
highlight the complexity of such approaches and the impor-
tance to optimize pretargeting components to obtain the best 
TCO/TZ interaction. For this purpose, different TZ probes will be 
assessed to determine the best configuration to use for an effi-
cient PRIT on CRC.

EP-0823
Potential protection of renal function in 177Lu-octreotate 
treatment using alpha-1-microglobulin
C. Andersson1, E. Shubbar1, B. Åkerström2, M. Gram2,3, E. Forssell-
Aronsson1; 1Dept of Radiation Physics, Inst of Clinical Sciences, 
Sahlgrenska Cancer Center, Sahlgrenska Academy at the University 
of Gothenburg, Gothenburg, SWEDEN, 2Lund University, Dept. of 
Clinical Sciences, Infection Medicine, Lund, SWEDEN, 3A1M Pharma 
AB, Lund, SWEDEN.

Background: Peptide receptor radionuclide therapy (PRRT) 
with 177Lu-octreotate is used to treat patients with inoperable 
neuroendocrine tumours (NETs). Clinical results show pro-
longed survival and improved quality of life, but the cure rate 
is low. The kidney is one of the major risk organs that limits 
the treatment. Increased tumour control could therefore be 
achieved if more effective renal protection were used. A recom-
binant form of alpha-1-microglobulin (rA1M), a human radical 
scavenging protein, has been proposed as kidney protector in 
PRRT with 177Lu-octreotate. Preclinical studies have shown that 
rA1M has the ability to protect normal tissues from oxidative 
stress and its biodistribution is similar to the somatostatin an-
alogues used in PRRT. Here, for the first time, we investigate if 
rA1M affects therapeutic response in tumour tissue during 
PRRT with 177Lu-octreotate. Aim: To study if co-administration 
of rA1M with 177Lu-octreotate affects the biodistribution of 177Lu 
and tumour volume response compared with a single injection 

with 177Lu-octreotate. Methods: The biodistribution of 177Lu was 
studied in female BALB/c nude mice with xenografts of human 
medullary thyroid carcinoma, GOT2. The animals were injected 
with either 177Lu-octreotate or 177Lu-octreotate and rA1M. The 
animals were terminated at different time points, up to a week 
after injection. Activity concentration in tissues and organs were 
measured ex vivo and compared between the groups. The po-
tential effects of rA1M on the tumour response after 177Lu-oc-
treotate treatment were investigated in female BALB/c nude 
mice, transplanted with human small intestine NET, GOT1. Three 
groups of mice were treated with either rA1M, 177Lu-octreotate 
or 177Lu-octreotate and rA1M. Volume of the tumours were mea-
sured and followed after treatment and compared between the 
groups. Results: Analysis of 177Lu biodistribution showed no 
statistical significant difference in the investigated organs and 
tissues between 177Lu-octreotate or 177Lu-octreotate and rA1M. 
Tumour volume evaluation showed a decrease in mean tumour 
volume during the first two weeks for both 177Lu-octreotate and 
177Lu-octreotate + rA1M. Thereafter, the mean volume increased 
again in a similar way in both groups. In the rA1M only treat-
ed group, 9 out of 10 mice displayed no decrease in tumour 
volume. Conclusions: No negative effects in biodistribution of 
177Lu or tumour volume response were observed when co-ad-
ministering rA1M to 177Lu-octreotate injection in mice. These 
findings suggest that rA1M is a potential kidney protector and 
that the combination treatment of 177Lu-octreotate and rA1M 
should be further studied.

EP-0824
Characterization Of Sub-regional Heterogeneity 
Of Hypoxia With 18F-MISO PET/CT, Bold fMRI And 
Immunohistochemistry In Human Breast Tumor Xenograft: 
Initial Study
J. Cheng, J. Zhang, S. He, M. Qi, Y. Zhang; Fudan University 
Shanghai Cancer Center, Shanghai, CHINA.

Objective: To demonstrate that both 18F-fluoromisonidazole 
positron emission tomography computed tomography (18F-MI-
SO PET/CT) and function magnetic resonance imaging blood 
oxygenation level dependent (fMRI BOLD) can map intratumor-
al sub-region of hypoxia consistently. Materials and Methods: 
Both 18F-MISO PET/CT and BOLD fMRI were performed succes-
sively in nude mice bearing human breast cancer MCF-7 cell 
xenograft. Using tumor to background ratio (TBR) >1.40 and hy-
poxia sub-volume (HSV) /tumor volume(TV)≥ 50% as threshold, 
chronic hypoxia was divided into three sub-types: non-hypox-
ia(NH), diffused-hypoxia(DH) and localized-hypoxia(LH). For NH 
and DH tumors, unselective ROIs were delineated to calculate 
ΔT2*. For LH tumor, MIM software was used to integrate PET/
CT/MRI and to locate hottest foci and distinguish hypoxia and 
non-hypoxia sub-regions inside tumor. The selective ROIs were 
delineated to calculate ΔT2* in LH subtype. Finally, xenografts 
were assayed immunohistochemically to obtain the expression 
level of hypoxia-inducible factor(HIF)-1α. Results: 62 xeno-
grafts were divided into 23 NHs,11 DHs and 28 LHs. There was 
a weak correlation between TBRs and TV values (r = 0.30, P = 
0.018 <0.05) when all 62 xenografts were considered as a whole 
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set. However, no significant correlations existed in NH ( r=0.20, 
P=0.055) or DH ( r= -0.35, P=0.280) or LH ( r=0.31, P=0.108) sub-
type separately. The ΔT2* values of NH xenografts (62.80% ± 
21.60% ) were significantly different to the ΔT2* values of DH 
(15.10% ± 5.30%) and ΔT2* values of hypoxic sub-regions in LH 
xenografts (16.60% ± 10.10% ), with P value < 0.001 for both. In 
LH xenografts, ΔT2* values of nonhypoxic and hypoxic sub-re-
gions were 50.07% ± 16.60% and 16.60% ± 10.10% respectively, 
which represented a significant difference (t = 13.00, P<0.001). 
A correlation also existed between entire TBRs and HIF-1α scores 
(r = 0.43, P = 0.016 <0.05) . There were significant correlations 
between TBRs and HIF-1α scores in NH group ( r=0.52, P=0.024) 
and DH group ( r= 0.47, P=0.045), but not in LH group ( r= -0.22, 
P=0.262) , when these three subtypes were analyzed individual-
ly. Between each sub-group, there was a significant difference 
between NH vs DH (t = 31.97, P <0.001) group or NH vs LH 
(t = 4.44, P < 0.001) or DH vs LH (t = 3.09, P = 0.011). Conclu-
sions: Combining with TBR and HSV, hypoxic sub-region inside 
xenograft could be described more particularly and could be 
demonstrated by animal 18F-MISO PET/CT, animal BOLD fMRI 
and immunohistochemically analysis consistently.

EP-0825
Radiolabelled PLGA nanoparticles for cancer imaging
M. Varani, S. Auletta, A. Petitti, F. Galli, A. Signore; Sapienza 
University or Rome, Rome, ITALY.

Purpose/Introduction: Poly-lactic-co-glycolic-acid nanopar-
ticles (PLGA-NPs) have been approved by FDA to deliver en-
capsulated anticancer drugs but they could also be used for 
nuclear medicine theranostic approach. Aim of our study was 
to radiolabel fluorescent PLGA-NPs with 99mTc and test them in 
animal models of cancer to study their biodistribution and ac-
cumulation in tumors. Subjects and Methods: PLGA-NPs were 
radiolabelled with 99mTc using succinimidyl-6-hydrazinonicoti-
nate hydrochloride (Hynic) as bifunctional chelator. Labelling 
efficiency (LE) was calculated by thin-layer chromatography 
(iTLC) and HPLC. To find the most suitable stationary and mobile 
phases, several solutions with different chemical characteristics 
were tested. For tumor targeting studies, a syngeneic mouse 
model was obtained by subcutaneous injection in the right 
thigh of 106 J774a.1 cells (reticulum sarcoma cell line) in Matri-
gel: Medium (50:50). Pharmacokinetics of fluorescent PLGA-NPs 
was determined in vivo at 2, 6, 24, 48, 72, 96, 168 and 240h, by 
optical imaging with a Kodak FX station. At the end of acqui-
sition, animals were sacrificed and organs collected for ex-vivo 
imaging. Regions of interest (ROIs) were drawn to calculate tar-
get-to-background ratios. Biodistribution of 99mTc-PLGA-NPs was 
determined by injecting 5.5 MBq of radiopharmaceutical in the 
lateral tail vein. Static planar posterior images were acquired 
using a high-resolution portable mini γ-camera at 6 and 24h. 
After scan, animals were sacrificed and major organs collected 
and counted in a single-well γ-counter. Time-activity curves in 
organs were obtained for both in vitro and ex vivo data. Results: 
Both iTLC and HPLC quality controls revealed a LE of 77%±5%. 
After purification by size-exclusion chromatography, the radio-
chemical purity was >90%. Optical imaging studies showed 

mainly liver excretion and high uptake in tumors starting from 
6h with pick at 72h, confirmed by ex-vivo analysis. Scintigraphic 
studies of radiolabelled NPs showed that the uptake of 99mTc-
PLGA-NPs increases from 6 to 24h. The highest tumor-to-mus-
cle ratios (>3) were obtained at 24h. Conclusions: Radioactive 
PLGA-NPs showed a good accumulation in aggressive and high 
proliferative tumor, starting at 6h and increasing at 24h p.i. 
99mTc-PLGA can be considered a promising radiopharmaceu-
tical for the diagnosis of malignant tumours. In the future NPs 
could be radiolabelled with different isotopes for theranostic 
approach.

EP-0826
Stereotactic radiotherapy boost after definite 
chemoradiation for non-responding locally advanced 
NSCLC based on early response monitoring 18F-FDG-PET/
CT
T. Meijer1, R. Wijsman1, E. Usmanij1, O. Schuurbiers1, P. Van 
Kollenburg1, L. Bouwmans1, J. Bussink1, L. De Geus - Oei2; 1Radboud 
University Medical Center, Nijmegen, NETHERLANDS, 2Leiden 
University Medical Center, Leiden, NETHERLANDS.

Purpose: The prognosis of locally advanced non-small cell lung 
cancer (NSCLC) remains poor despite intensive treatment with 
chemoradiation. To improve local tumor control, this planning 
study evaluated a stereotactic boost after concurrent chemora-
diotherapy (30x2 Gy) aiming to plan a biologically effective dose 
(BED) of at least 100 Gy that is known to be required for accept-
able tumor control probability. The maximum achievable boost 
directed to radioresistant primary tumor subvolumes based on 
pre-treatment fluorine-18 fluorodeoxyglucose positron emis-
sion tomography/computed tomography (18F-FDG-PET/CT) 
(pre-treatment-PET) and on early response monitoring 18F-FDG-
PET/CT (ERM-PET) was compared. Subjects and Methods: For 
ten patients with stage III NSCLC that showed a poor response 
to treatment (total lesion glycolysis decrease <45%) on the 
ERM-PET, a stereotactic boost (using a volumetric-modulated 
arc radiotherapy technique) was planned on both the ERM-PET 
(PTVboost;ERM) and the pre-treatment-PET (PTVboost;pre-treatment). A 70% 
SUVmax threshold with a 7 mm margin was used to segmentate 
the radioresistant subvolumes towards which the boost dose 
was directed. The dose was escalated till organ at risk (OAR) con-
straints were met, aiming to plan a minimal dose of 18 Gy in 3 
fractions resulting in a minimum total equivalent uniform dose 
in 2 Gy fractions (EQD2) of 84 Gy (BED 100.8 Gy). Results: In five 
patients, PTVboost;ERM was 9-40% smaller relative to PTVboost;pre-treat-

ment. Overlap of PTVboost;ERM with organs at risk (OARs) decreased 
also compared to overlap of PTVboost;pre-treatment with OARs. How-
ever, any overlap with OARs remained in 4/5 patients result-
ing in minimal differences between planned dose before and 
during treatment. Median dose (EQD2) covering 99% and 95% 
of PTVboost;ERM were 15 Gy (range 3-30) and 18 Gy (range 6-32), re-
spectively. The median boost volume receiving a physical dose 
of ≥18 Gy (V18; which equals a total EQD2 of 84 Gy) was 88%. 
V18 was ≥80% for PTVboost in six patients. Conclusion: A clini-
cally relevant stereotactic boost, resulting in an EQD2 ≥84 Gy, 
to volumes with high initial or persistent 18F-FDG-uptake could 
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be planned in addition to 60 Gy conventional radiotherapy. Dif-
ferences between planned dose before and during treatment 
were minimal. However, as an ERM-PET also monitors chang-
es in tumor position, we recommend to plan the boost on the 
ERM-PET.

EP-0827
Fluorescence labeled HSA as an imaging agent for a SPARC 
(secreted protein acidic and rich in cysteine) expressing 
glioblastoma
M. Song1,2, J. Jo2, J. Park3, H. Youn2,4, J. Chung2,3, J. Jeong3, Y. Lee3, K. 
Kang2,3; 1Biomedical research institute, Seoul National University 
Hospital, Seoul, KOREA, REPUBLIC OF, 2Laboratory of Molecular 
Imaging and Therapy, Cancer Research Institute, Department of 
Nuclear Medicine, Seoul National University College of Medicine, 
Seoul, KOREA, REPUBLIC OF, 3Institute of Radiation Medicine, 
Medical Research Center, Seoul National University College of 
Medicine, Seoul, KOREA, REPUBLIC OF, 4Cancer Imaging Center, 
Seoul National University Hospital, Seoul, KOREA, REPUBLIC OF.

Purpose: Human serum albumin(HSA) is used as a drug carrier 
or radioisotope labeled theranostic agent for clinical application. 
Though the mechanism of HSA uptake in tumor is still unclear, it 
has been known that albumin targets tumor based on the leaky 
blood vessel-related enhanced permeability and retention (EPR) 
effect, indicating that albumin accumulates in tumor by simple 
infiltration, not by specific uptake. However, it has been sug-
gested that secreted protein acidic and rich in cysteine (SPARC) 
could sequester albumin in tumor stroma and partly relate to 
the tumor specific uptake of albumin. We investigated the role 
of SPARC for HSA uptake in glioblastoma. Methods: Fluores-
cence dye FNR648-N3 and Cy5-N3 were bound to label HSA by 
click chemistry reaction. Human glioblastoma cell line U87MG 
was used for evaluating SPARC-dependant HSA uptake. SPARC 
expression was down-regulated with shSPARC in U87MG cells 
(SPARC KD). After treatment with FNR648 or Cy5-HSA in U87MG 
and SPARC KD U87MG, fluorescent signals were measured with 
confocal microscopy. U87MG and SPARC KD U87MG cells were 
subcutaneously injected to generate xenograft model. After 
intravenous injection of FNR648-HSA in tumor-xenografted 
mouse, fluorescent signals were detected with IVIS Lumina II. 
Immuno-fluorescence staining with tumor frozen section was 
proceeded. Blood vessel was stained by CD31 antibody, and 
cell nucleus was stained with DAPI. Results: SPARC mRNAs and 
proteins were highly expressed in U87MG, but not in SPARC KD 
U87MG. In vitro HSA uptake test showed that more Cy5-HSA was 
accumulated in U87MG than SPARC KD cells. SPARC treatment 
successfully recovers the uptake of fluorescent HSA in SPARC KD 
cells. In xenograft model, more FNR648-HSA was accumulated 
in U87MG than SPARC KD U87MG tumor. HSA accumulation in 
U87MG tumor region was maximized at 4 hour after injection 
in U87MG tumor, showing 4 times higher uptake than SPARC 
KD U87MG. FITC-dextran was used for vessel permeability test, 
and U87MG tumor showed relatively more permeable to vessel 
than SPARC KD. Though FITC-dextran was gradually excreted 
from both tumors, FNR648-HSA was accumulated in U87MG tu-
mor. In confocal imaging of tumor section, albumin was more 

infiltrated into tumor stroma in U87MG tumor than SPARC KD 
U87MG. On the other hand, SPARC KD U87MG tumor showed 
retained albumin in blood vessel. Conclusion: We visualized 
SPARC-dependent tumor targeting of fluorescence labeled HSA 
in glioblastoma. Our results demonstrate that fluorescence la-
beled HSA is an efficient imaging agent to target SPARC over 
expressing glioblastoma with enormous potential.

EP-0828
Preclinical characterization of EGFR-expression-targeting 
hexapods nanogold particles for photo-thermal 
evaluation uses
M. Weng1, C. Chen1, K. Chi2, C. Hsia1; 1Institution of Nuclear Energy, 
Taoyuan, TAIWAN, 2Shin Kong Memorial Wu Ho-Su Hospital, Taipei, 
TAIWAN.

Introduction: Nanogold particles (AuNP) in past studies can 
absorb specific radio-frequency and convert it into heat ener-
gy, leading to rise the temperature around particles significantly 
and achieve photo-thermal effect; however, they are not wide-
ly approved in clinical uses. In this study, we have synthesized 
novel hexapods nanogold particles (HAuNP) conjugated with 
EGFR-expression-targeting C225 antibody and evaluated their 
potential therapeutic effect in vitro and in vivo. Materials and 
Methods: Sphere nanogold (20 nm), gold chloride trihydrate 
(HAuCl4) and Polyvinylpyrrolidone (PVP) were purchased from 
Sigma-Aldrich. HAuNPs were synthesized by reductive reaction 
of HAuCl4 in DMF and ddH2O. HAuNPs were then analyzed by 
TEM. The C225 antibody conjugated HAuNPs (C225-HAuNPs) 
were synthesized and labeled with Ga-67 by a bi-functional che-
lator NODA. The radiochemical purity (R.C.P.) was determined 
by ITLC system. After injection with C225-HAuNPs on U87-MG 
tumor-bearing nude mice, the photo-thermal effect was eval-
uated by Laser (808 nm) and Thermothron-RF8. The animal 
SPECT imaging and bio-distribution was also performed. Re-
sults: The photo-thermal convert efficacy of HAuNPs was ana-
lyzed (>65%); it is better than that of sphere AuNPs in both Laser 
and Thermothron-RF8 groups. The R.C.P. of 67Ga-C225-HAuNPs 
was over 90% after purification and showed stable results for 
6 hours in room temperature and HEPES buffer. Both in vitro 
and in vivo study showed significant photo-thermal convert 
efficient of HAuNPs; the inhibition results of tumor volume of 
mice were determined after treatment started. SPECT imaging 
and bio-distribution results showed specific collection of 67Ga-
C225-HAuNPs in U87-MG tumors. Discussions: In this study, 
67Ga-C225-HAuNPs were successfully developed. Our preclinical 
characterization of HAuNPs exhibited superior photo-thermal 
conversion efficiency compared to that of sphere AuNPs. The 
potential therapeutic effect of C225-HAuNPs was determined 
in both in vitro and in vivo. We suggested that novel EGFR-ex-
pression-targeting hexapods nanogold particles can be useful 
in photo-thermal evaluation uses in the future.

EP-0829
Ra223 induced clustered DNA damage reduces cell 
survival independently of androgen receptor variant 7 
expression
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A. Abramenkovs1, D. Spiegelberg1,2, B. Stenerlöw1; 1Department of 
Immunology, Genetics & Pathology, Uppsala University, Uppsala, 
SWEDEN, 2Department of Surgical Sciences, Uppsala University, 
Uppsala, SWEDEN.

Background: Late stage prostate cancer metastasize to dis-
tant organs and can be found in liver, lungs and bones and at 
this stage disease challenging to cure. Usually the treatment 
involves surgery, radiation therapy, immunotherapy or chemo-
therapy. In case of castration therapy the treatment success is 
dependent on androgen signaling and androgen receptor vari-
ant 7 (ARv7) expression in cells results in abiraterone acetate 
and enzalutamide resistance. This receptor variant is missing the 
ligand binding domain resulting in constitutive activity of the 
receptor. To manage bone metastasis patients can receive Ra-
223 treatment which elevates pain and reduces the extent of 
the disease. The Ra-223 alpha emitter is a calcium analog that 
associates with hydroxyapatite found in bones. Even though Ra-
223 treatment in clinics is highly successful the molecular mech-
anisms and its ability to induced DNA damage is poorly docu-
mented. Therefore the aim of the study is to understand how 
Ra-223 induces cell death and how ARv7 expression affects the 
cell survival in case of Ra-223 treatment. Results: In vitro Ra-223 
treatment results in similar survival in ARv7 expressing cells and 
ARv7 negative cells. Furthermore, Ra-223 was able to induce 
53BP1 and gammaH2AX foci that was consistent with track like 
structures. The co-localization of 53BP1 and gammaH2AX was 
detectable after 1, 4 and 24 hours post exposure to Ra-223. Ra-
223 treatment was consistent with DNA fragmentation pattern 
that are similar to ones found in high-LET irradiated cells. This 
suggests that Ra-223 treatment induces clustered DNA dam-
age, a form of complex DNA lesions within short stretch of DNA. 
Furthermore, we show kinetics of double-strand break repair by 
analyzing phosphorylated DNA-PKcs status after Ra-223 using 
flow cytometry. Conclusions: Ra-223 treatment reduces cell 
survival independently of ARv7 expression in cells due to induc-
tion of clustered DNA damage.

EP-0830
MicroRNA-494 is a potential biomarker of bone metastatic 
for prostate cancer and via targeting of CXCR4 in PC-3
C. Zhang, P. Miao, J. Liu; Renji Hospital, School of Medicine, 
Shanghai Jiao Tong University, Shanghai, CHINA.

Objectives: Early and accurate diagnosis of bone metastases 
is important for clinical staging and treatment of prostate can-
cer patients(PCa). Bone metastases of PCa is dependent on a 
complex microenvironment that includes the osteoblasts, the 
osteoclasts. Recent researches showed that osteoblastic differ-
entiation and activation are essential parts of bone metastases 
and also involved the osteolytic. However, the sensitivity of 
bone scan for lytic metastatic lesions is low, because lytic bone 
lesions showed not too much uptake of the Tc-MDP in most cas-
es. The expression of miRNAs profiles was significant difference 
in different bone metastatic patients and it may be helpful for 
diagnose bone metastasis of prostate cancer. Methods: In the 
present study, the differentially expressed miRNAs were iden-

tified between the primary PCa and different bone metastatic 
PCa samples by comparing their expression profiling using miR-
NA microarray. MiR494 levels were also examined in serum sam-
ples by using real-time quantitative reverse transcription poly-
merase chain reactions to confirm the ectopic expression. Then 
we used the Rt-PCR and Western bolt to find the target gene of 
miR-494-3p in vitro; then we use the co-culture system to clar-
ify the molecular mechanism for bone metastasis of prostate 
cancer in our project. Results: Microarray data revealed that 45 
miRNAs were upregulated and 25 miRNAs were downregulated 
by 2 times compared between lytic and osteoblast bone met-
astatic of PCa, and miR-494 was one of the miRNAs being most 
significantly downregulated in lytic bone metastatic of PCa; it is 
just the reverse in the osteoblast bone metastatic. We found the 
target gene of miR-494-3p might be CXCR4 via Rt-PCR and West-
ern bolt in PC-3; then we found miR-494 can reduce osteoclast 
genesis when co-culture PC3 and RAW264.7 cells. In addition, 
we found that the expression of miR-494 influence the osteo-
clast genesis in RAW264.7 cells, likely via a c-Fos/NFATc1-medi-
ated mechanism. Conclusions: These findings indicated that 
microRNA-494 is a potential biomarker of bone metastatic for 
prostate cancer and maybe via targeting the CXCR4 to have a 
tumor suppressive effect on lytic bone metastatic PCa.

EP-0831
SPECT/CT imaging of tumor apoptosis induced by 
chemotherapy using 99mTC-labeled dendrimer-entrapped 
gold nanoparticles
Y. Xing, L. Zhao, Y. Li, S. Wu, J. Zhao; Shanghai General Hospital, 
Shanghai, CHINA.

Purpose: Noninvasive imaging of apoptosis induced by che-
motherapy in tumors is of great value in the evaluation of 
treatment effect. In this study, we report the synthesis, charac-
terization and utilization of 99mTc-labeled dendrimer-entrapped 
gold nanoparticles(Au DENPs) for targeted SPECT/CT imaging 
of tumor apoptosis induced by chemotherapy. Methods: Gen-
eration 5(G5) poly(amidoamine)(PAMAM) dendrimers (G5-NH2) 
were sequentially conjugated with 1,4,7,10-tetraazacyclododec-
ane-1,4,7,10-tetraacetic acid (DOTA) and duramycin as a target-
ing ligand for apoptotic tumor cells, and then were used as a 
template to entrap gold nanoparticles. Followed by acetylation 
of the remaining dendrimer surface amines and radiolabeling 
of 99mTc, the SPECT/CT dual mode nanoprobes were formed. 
The developed multifunctional Au DENPs before and after 99mTc 
radiolabeling were well-characterized. Results: The multifunc-
tional Au DENPs display favorable water solubility, colloidal 
stability under different conditions, cytocompatible in a given 
concentration range and can be effectively labeled by 99mTc with 
high radiochemical stability. Furthermore, the multifunctional 
nanoprobes are able to be used for targeted SPECT/CT imag-
ing of apoptotic cancer cells in vitro and tumor apoptosis after 
doxorubicin treatment in the established subcutaneous tumor 
model in vivo. Conclusion: The designed duramycin-function-
alized Au DENPs might have the potential to be employed as 
a nanoplatform for the detection of apoptosis and early tumor 
response to chemotherapy.
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EP-0832
Absolute myocardial perfusion and flow reserve with 
99mTc-teboroxime dynamic SPECT in a porcine model
G. Degtiarova1, P. Claus2, H. Verberne3, M. Wu4, B. Vanbilloen5, 
G. Bormans5, O. Gheysens1; 1Nuclear Medicine and Molecular 
Imaging, University Hospitals Leuven, Leuven, BELGIUM, 
2Cardiovascular Sciences, Cardiovascular Imaging and 
Dynamics, KU Leuven, Leuven, BELGIUM, 3Radiology and Nuclear 
Medicine, Academic Medical Center, University of Amsterdam, 
Amsterdam, NETHERLANDS, 4Cardiovascular Sciences, Center for 
Molecular and Vascular Biology, KU Leuven, Leuven, BELGIUM, 
5Radiopharmaceutical Research, KU Leuven, Leuven, BELGIUM.

Aim: Absolute myocardial blood flow (MBF) and myocardial 
flow reserve (MFR) provide incremental diagnostic and prog-
nostic information compared to relative perfusion. The intro-
duction of dedicated cardiac cadmium-zinc-telluride (CZT) 
SPECT cameras makes dynamic imaging feasible but currently 
used 99mTc-based tracers suffer from non-linear extraction at 
higher flow rates. Here, we aim to assess MBF and MFR in a pig 
model using 99mTc-teboroxime, a radiotracer with high myo-
cardial uptake and rapid myocardial clearance. Materials and 
Methods: Healthy pigs (n=5) underwent a two-day rest-ade-
nosine stress imaging protocol. A 30-min dynamic SPECT scan 
(Discovery NM530c) was performed after administration of 370 
MBq 99mTc-teboroxime. Colored microspheres, serving as gold 
standard for MBF assessment, were injected simultaneously 
with the tracer. Images were reconstructed with CT-based at-
tenuation correction (AC). Since no kinetic model for 99mTc-te-
boroxime is available, absolute perfusion quantification was 
performed using commercially available kinetic models (4DM 
software, 1-tissue compartment (1CM) and net-retention for 
either 99mTc, 201TI or 13N-ammonia). Perfusion measurements 
(segmental and vascular territory) were correlated with mi-
crosphere-derived MBF and MFR. Results: 99mTc-teboroxime 
demonstrated a fast wash-out from the myocardium with a 
half-life of 502±167 sec. 8 AC scans were obtained but only two 
animals completed the full rest-stress protocol of which one 
animal did not respond to adenosine. Regional and segmental 
SPECT- and microsphere-derived perfusion at rest and stress 
demonstrated a relatively homogenous tracer distribution. 
Despite differences in absolute values between SPECT and mi-
crosphere derived MBF, the correlation for MBF and MFR were 
r≥0.56 (p≤0.03) and r≥0.94 (p<0.001), respectively. Bland-Al-
tman plots showed the best agreement between SPECT and 
microsphere-derived MBF for the 99mTc 1CM kinetic model (per 
vascular territory: bias -0.21 ml/g/min (limits of agreement 
(LOA): -0.01 - 1.7 ml/g/min) and per segment bias -0.32 ml/g/
min (LOA: -0.30 - 1.95 ml/g/min) while the 201TI 1CM kinetic 
model was best suited for the assessment of MFR (bias -1.4, 

LOA: 0.36 - 3.16 per vascular territory). However, none of the 
kinetic models used in this study perfectly reflected the kinet-
ics of 99mTc-teboroxime. Conclusion: Non-invasive imaging and 
assessment of absolute MBF and MFR with 99mTc-teboroxime 
is feasible using a dedicated cardiac SPECT camera. Our study 
demonstrated the fast myocardial wash-out that could enable 
rapid serial studies but further optimization of kinetic models 
specifically developed for 99mTc-teboroxime and comparison to 
routinely used 99mTc-tracers is warranted to evaluate possible 
clinical applications.

EP-0833
Characterization of a 68Ga-labeled Angiotensin peptide 
coupled to Rhodamine for diagnostic imaging of heart.
S. Okarvi, I. Jammaz; King Faisal Specialist Hospital and Research 
Centre, Riyadh, SAUDI ARABIA.

Objectives: Rhodamine (Rh) is a lipophilic cation, similar to 
99mTc-MIBI that specifically accumulates in the myocardium. In 
an effort to formulate a PET-based cardiac agent with enhanced 
cardiac targeting efficiency, we linked Rh to angiotensin II (Ang 
II), an 8 amino acid peptide that has been known to play an 
important role in cardiovascular function. In this study we in-
vestigate the 68Ga-labeled Rh-Ang II conjugate for its potential 
as a cardiac imaging agent. Methods: Rh-Lys(DOTA)-Asp-Arg-
Val-Tyr-Ile-His-Pro-Phe-CONH2 was prepared conveniently and 
successfully by standard solid-phase peptide synthesis accord-
ing to Fmoc/HBTU chemistry. Rh-NHS ester was coupled to the 
Ang II peptide through the amino group of Lys residue and 
radiolabeled with 68Ga via DOTA chelator. Metabolic stability 
of the radiotracer was examined in human plasma and in vivo 
biodistribution and pharmacokinetics was performed on Bal-
b/c mice and Sprague Dawley rats. Results: The Rh-Ang II con-
jugate was radiolabeled efficiently with 68Ga (>75%) as deter-
mined by radio-HPLC analysis and showed sufficient metabolic 
stability in human plasma. In mice, the radiotracer displayed 
efficient clearance from the blood and excreted from the body 
mainly through the renal route with some elimination by the 
hepatobiliary system. The radiotracer uptake in the heart was 
found to be 1.85±0.59% ID/g as early as 30 min post-injection. 
The accumulation in other major organs including liver, lungs, 
stomach, intestines and kidneys was below 8% ID/g. A high up-
take by these organs may interfere with the efficient visualiza-
tion of the heart. In case of rats, the radiotracer showed better 
pharmacokinetic characteristics, with low uptake of radioactivi-
ty in the major body organs/tissues (<4.0% ID/g). The uptake of 
68Ga-Rh-Ang II in the heart, 1.91±0.65% ID/g, was higher than 
the uptake found in the blood and muscle resulting in good 
heart-to-blood and heart-to-muscle ratios. Additionally the 
radiotracer exhibited cardiac extraction values comparable to 
99mTc-MIBI in rat hearts. Conclusions: Our initial findings sug-
gest that the combination of two cardiac specific biomolecules 
is an attractive approach to enhance targeting efficiency and 
for rapid and efficient diagnostic imaging of heart. Further stud-
ies are in progress to determine the full potential of this cardiac 
imaging agent.
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EP-0834
Feasibility of 99mTc-PYP SPECT/CT for quantitative 
evaluation of ATTR cardiac amyloidosis
K. Ogasawara1, S. Shiraishi2, N. Tsuda2, F. Sakamoto2, S. Oda2, S. 
Tomiguchi3, Y. Yamashita2; 1Department of DiagnosticRadiology, 
Graduate School of Life Sciences, Kumamoto University, 
Kumamoto, JAPAN, 2Department of Diagnostic Radiology, 
Graduate School of Life Sciences, Kumamoto University, 
Kumamoto, JAPAN, 3Department of Diagnostic Medical Imaging, 
School of Health faculty of Life Sciences, Kumamoto University, 
Kumamoto, JAPAN.

Introduction/Purpose: Planar scintigraphy with pyrophos-
phate (99mTc-PYP) is often used in the differentiation of ATTR 
cardiac amyloidosis. However, hybrid SPECT/CT imaging also 
allows similar precise anatomical localization and superior char-
acterization of foci of increased tracer uptake when compared 
to planar imaging. This study evaluated the ability of SPECT/
CT with 99mTc-PYP to distinguish ATTR cardiac amyloidosis from 
other causes of heart failure. Materials and Methods: Fif-
ty patients (25 with ATTR, and 25 with other causes of heart 
failure) underwent myocardial imaging using 99mTc-PYP. Planar 
and SPECT/CT images of all cases were assessed. The degree 
of tracer accumulation to the left ventricular myocardium was 
calculated using both semi-quantitative and quantitative anal-
yses. Semi-quantitative scores were set as follows: 0=no cardiac 
uptake; 1=cardiac uptake<bone; 2=cardiac uptake=bone, and 
3=cardiac uptake>bone in planar images and 0=LV wall<LV lu-
men, 1=LV wall=LV lumen, 2= a part of LV wall>LV lumen, and 
3=diffuse LV wall>LV lumen in SPECT/CT. In quantitative anal-
ysis using planar images, regions of interest (ROIs) were drawn 
circularly over the heart as targets and the contralateral chest 
for background, and the heart-to-contralateral chest ratio (H/
CL) was calculated. In quantitative analysis using SPECT/CT, the 
ROIs were drawn over the maximum LV wall as a target and 
the LV lumen for background, and the maximum LV wall thick-
ness-to-LV lumen ratio (LV-W/L) was calculated. Results: Both 
score from semi-quantitative analysis and index from quan-
titative analysis from planar images in the ATTR cardiac am-
yloidosis group were significantly higher than those of other 
groups (ATTR; 2.8±0.7 vs. others; 1.1±0.8 using semi-quantita-
tive analysis and ATTR; 1.9±0.4 vs. others; 1.2±0.1 using quan-
titative analysis). Both values from SPECT/CT imaging in the 
ATTR cardiac amyloidosis group were also significantly higher 
than those of other groups (ATTR; 2.3±0.7 vs. others; 0.6±0.2 
using semi-quantitative analysis and ATTR; 2.3±0.7 vs. others; 
0.6±0.2 using quantitative analysis). Sensitivity, specificity, and 
accuracy using both semi-quantitative and quantitative anal-
ysis of planar images were 90%, 100%, and 93% and in SPECT/
CT imaging were 100%, 100%, and 100%, respectively. The AUC 
values using both semi-quantitative and quantitative analysis 
in SPECT/CT imaging were higher than those in planar images 
(1.00 vs. 0.93 using semi-quantitative analysis and 1.00 vs 0.95 
using quantitative analysis). Conclusion: This study suggested 
that the relatively simple semi-quantitative and quantitative 
protocols using 99mTc-PYP SPECT/CT might be more useful to 
distinguish ATTR cardiac amyloidosis from other causes of heart 

failure than the conventional methods and should be further 
validated through larger prospective studies.
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EP-0835
In vitro and in vivo imaging of inflamed carotid 
atherosclerotic plaque in patient with a recent ischemic 
stroke using the TSPO ligand 18F-PBR06
R. Schollhammer1,2,3, N. Barthe4, P. Zanotti-Fregonara5, D. Vimont2,3, 
A. Rullier6, I. Sibon7, X. Berard8, P. Fernandez1,2,3, C. Morgat1,2,3; 
1Nuclear Medicine Department, University Hospital of Bordeaux, 
F-33076 Bordeaux, FRANCE, 2University of Bordeaux, INCIA, 
UMR5287, F-33400 Talence, FRANCE, 3CNRS, INCIA, UMR5287, 
F-33400 Talence, FRANCE, 4BioTis, Inserm U1026, Bordeaux, 
FRANCE, 5Houston Methodist Research Institute, Houston, TX, 
UNITED STATES OF AMERICA, 6Histologic Department, University 
Hospital of Bordeaux, F-33076 Bordeaux, FRANCE, 7Neurology 
Department, University Hospital of Bordeaux, F-33076 Bordeaux, 
FRANCE, 8Vascular Surgery Department, University Hospital of 
Bordeaux, F-33076 Bordeaux, FRANCE.

Aim: Inflamed plaques induce stenosis in the carotids and are 
symptomatic in ischemic stroke. Thus, imaging inflammation 
may allow selecting patients who would benefit from carotid 
endarterectomy. 18F-FDG uptake correlates to the level of in-
flammation in the atheromatous plaque, but both signal-to-
noise (SNR) ratio and specificity are low. The aim of this study 
was to assess the utility of 18F-PBR06, a high-affinity translo-
cator protein (TSPO, 18kDa) radioligand, to image inflamed 
symptomatic plaques. Materials and Methods: High resolu-
tion micro-imaging (HRMI) was performed on 5 paraffin-em-
bedded, formalin-fixed atherosclerosis plaques after carotid 
endarterectomy of patients affected by ischemic stroke. TSPO 
genotyping was available for 2 patients (1 high- and 1 mixed- 
affinity binder). After dewaxing, rehydration and unmasking, 
binding assay was performed by incubating 1MBq/300µL of 
18F-PBR06 or 18F-FDG during 1h. Non-specific binding was as-
sessed on adjacent slices using 1µM of reference compounds 
natF-PBR06 or natF-FDG. Image acquisition was performed for 
1h with a Beta-Imager2000 and a Micro-Imager (BiospaceLab). 
M3Vision software was used for data analysis and quantifica-
tion. Then, SNR and Delta were calculated (Delta = (SNR Ra-
dioligand-SNR Reference Compound)/SNR Radioligand). One 
patient (high-affinity binder) with recent IS was imaged before 
surgery using 18F-PBR06 PET/CT. Statistical analysis was per-
formed using Wilcoxon test. Results: In all samples, 18F-PBR06 
accumulated in the carotid plaque and displayed a SNR equiv-
alent to that of 18F-FDG: 9.8 ± 7.7 vs 4.9 ± 2.8 (p = 0.16) respec-
tively. The Delta of 18F-PBR06 was larger than that of 18F-FDG: 
29.4 ± 2.2% vs 2.4 ± 3.4% (p = 0.06). The in vivo 18F-PBR06 PET/
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CT scan was negative. Notably, the carotid plaque of this pa-
tient showed calcification, which is associated with a low level 
of inflammation. Conclusion: 18F-PBR06 showed high uptake 
in the inflamed carotid plaque. The high uptake was evident 
not only by visual analysis, but also by the objective criteria 
of SNR and Delta. These criteria were not statistically different 
from those obtained with 18F-FDG (the number of samples in 
this preliminary study is however still small). The only in vivo 
imaging done so far was negative.

EP-0836
Toxicological and dosimetric assessment of a 
18F-Sulforhodamine 101 derivative as a novel radiotracer 
for PET imaging of astrocytocis
E. Savio1, I. Kreimerman1, E. Mora-Ramirez2,3,4, A. Reyes1, M. 
Bardiès2,3, H. Engler1; 1Uruguayan Centre for Molecular Imaging, 
CUDIM, Montevideo, URUGUAY, 2Inserm, UMR1037 CRCT, Toulouse, 
FRANCE, 3Université Toulouse III - Paul Sabatier, UMR1037 CRCT, 
Toulouse, FRANCE, 4Universidad de Costa Rica, CICANUM, Escuela 
de Física, San José de Costa Rica, COSTA RICA.

The SR101 N-(3-[18F]Fluoropropyl) sulfonamide ([18F]SRF101) is a 
Sulforhodamine 101 (SR101) derivative previously synthetized 
by our group. The fluorescent dye SR101 has been reported as a 
specific marker of astroglia in the neocortex of rodents in vivo. 
The aim of this study was to perform preclinical toxicological 
evaluation of [18F]SRF101 and to extrapolate preclinical results 
of this tracer to humans. A single dose toxicity study was carried 
out using the guideline on toxicology studies applicable to ra-
diopharmaceuticals. Based on the concept of microdosing, the 
toxicological limit chosen in this case was lower than 100 µg. 
This study was carried out with a dose set by an allometric scal-
ing with a safety factor of 100. On day 1, thirty Swiss mice (15 
males and 15 females) received a single iv bolus dose of SRF101 
formulation. Twenty animals were sacrificed by cervical disloca-
tion on day 2 (10 males and 10 females), while the rest on day 
14 (5 males and 5 females). All animals were observed once daily 
to determine mortality, moribundity, injury, and availability of 
food and water. Body weight was recorded for each animal on 
day 1, 2, 7 and 14. Blood samples for hematologic and clinical 
chemistry analysis were obtained by intracardial puncture, im-
mediately after sacrifice. Postmortem examination was carried 
out on all animals, including gross examination of brain and 
principal organs, followed by microscopic examination of he-
matoxylin-eosin stained sections. Dosimetry studies were based 
on biokinetic data obtained in small animals and considering 
activity retained into the intestines contents. Data was extrap-
olated to human. Effective and absorbed doses were estimated 
using male and female ICRP-89-derived NURBS models imple-
mented in OLINDA/EXM_V2.0. All animals survived until the end 
of the study with no systemic signs of toxicity throughout the 
entire observation period. No drug related changes were noted 
in the parameters examined during the 14-day study, including 
body weight, food consumption, eyes changes, clinical pathol-
ogy parameters, gross necropsy findings, absolute and relative 
organ weights, histopathology findings, or microscopic lesions. 
The effective dose for male and female dosimetric models was 

4.03 E-03 mSv/MBq and 5.08 E-03 mSv/MBq, respectively. For an 
administrated activity of 350 MBq this would correspond to 1.41 
mSv and 1.78 mSv for the same dosimetric models. The results 
obtained through the toxicology and dosimetry studies enables 
to conduct further clinical evaluation in patients of 18F-Sulfor-
hodamine 101 derivative as a novel radiotracer for astrocytocis 
imaging.

EP-0837
Does Pioglitazone Penetrate into the Brain to Activate the 
Peroxisome Proliferator Activated Receptor γ(PPARγ) after 
Focal Cerebral Ischemia ?
Y. Zhao1, J. Culman1,2, U. Kintscher3, A. Foryst-Ludwig3, M. Marx1, 
M. Zuhayra1, U. Lützen1; 11Department of Nuclear Medicine, 
Molecular Imaging, Diagnostics and Therapy, University Hospital 
of Schleswig-Holstein, Campus Kiel, Kiel, GERMANY, 2Institute of 
Clinical and Experimental Pharmacology, University Hospital of 
Schleswig-Holstein, Campus Kiel, Kiel, GERMANY, Kiel, GERMANY, 
3Institute of Pharmacology, Center for Cardiovascular Research, 
Charité- Universitaetsmedizin Berlin, Berlin, GERMANY.

Aim: The beneficial effects of the peroxisome proliferator acti-
vated receptor γ(PPARγ) agonist, pioglitazone(Pio) may depend 
on its penetration into the brain and activation of cerebral PPARγ. 
We investigated in the rat the effects of brain PPARγ activation 
on the neurological outcome and infarction volume after mid-
dle cerebral artery occlusion(MCAO) and the pharmacokinetics 
and distribution of intracerebroventricularly(ICV)-injected 123I 
labelled Pio in various organs and its penetration into the brain 
after MCAO by SPECT. Materials and Methods: Pio was infused 
ICV over a 5-day period before, during and 2 days after MCAO(90 
min). To synthetize the 123I-Pio, Pio(1mM) was incubated with 
100 MBq Na-123I in acetic condition at room temperature for 10 
min. The efficacy of 123I-labelled Pio(1 to 10 µM) to bind to the 
PPARγ was studied in vitro in 3T3-L1 adipocytes. In in vivo exper-
iments, male Wistar rats were injected intravenously(IV) with 10 
MBq 123I-Pio and blood samples were collected at 0(control), 1, 2, 
5, 10 and 45 min, and at 1, 2, 4 and 24 h thereafter. In vivo 123I-Pio 
uptake was quantified using a SPECT system. After intracardi-
al perfusion with ice-cold saline, various organs and the brain 
were isolated, weighted, and the radioactivity was measured 
in a γ-counter. Results and Conclusion: Activation of cerebral 
PPARγ reduced the infarct volume and improved the neurolog-
ical outcome after MCAO. Non-labelled Pio and 123I-Pio showed 
equal binding activity of to the PPARγ in 3T3-L1 cells. The blood 
levels of IV injected 123I-Pio dramatically dropped during the first 
2 min followed by a slow decline reaching 0.07% of the initial 
value after 24 h. 123I-Pio highly accumulated in the thyroid gland 
(47.4±1.48; expressed as a specific organ radioactivity in %/g tis-
sue±SEM) and the stomach (1.03±0.37). Low accumulation of 
123I-Pio was detected in the lung, spleen, colon, testes and the 
pancreas; very low values were recorded in the liver and mus-
cles. The 123I-Pio uptake in the brain revealed an equal and low 
accumulation of the tracer in the normal and infarcted tissue. 
Our data provide evidence that the activation of cerebral PPARγ 
improves the recovery of ischemic stroke. The present results 
also demonstrate that 123I-Pio is a suitable tracer to study the 
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accumulation of Pio in organs and suggest that 123I-Pio can also 
be successfully used for studying the penetration of Pio into the 
brain after cerebral ischemia.
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EP-0838
Combination Of Chemotherapy With PRRT Prolongs 
Overall Survival And Response In Patients With Metastatic 
Pancreatic Neuroendo-Crine Tumours (NETs)
M. Paphiti1, V. Michalaki2, E. Z. Dimitriadi3, G. Fragulidis4, V. R. 
McCready5, G. S. Limouris6; 1National Health Organization, Athens, 
GREECE, 2”Aretaieion” Hospital, Medical School, National and 
Kapodistrian University, Athens, GREECE, 3University of Toulouse III, 
Paul Sabatier, Toulouse, FRANCE, 4II Surgery Clinic, Medical School, 
National and Kapodistrian University, Athens, GREECE, 5Cancer 
Research Institute, Sutton Surrey & Royal Sussex County Hospital, 
Brighton, UNITED KINGDOM, 6Medical School, National and 
Kapodistrian University, Athens, GREECE.

Introduction: NETs are a complex and heterogeneous group 
of tumors, and the choice of an appropriate treatment option 
is limited. In a NET cohort the aim of this study was to compare 
the survival duration using dedicated chemotherapy schemes 
with those receiving additionally Peptide Receptor Radionu-
clide Therapy (PRRT). Subjects and Methods: We retrospec-
tively studied a consecutive cohort of 39 patients: 15 of them 
underwent chemotherapy (Group A) whereas the remaining 24 
of them proceeded to PRRT sessions (Group B) with intra-arteri-
al infusions of 111In- -DTPA-D-Phe octreotide (5.4 ± 1.7 GBq) fol-
lowed by non-carrier-added 177Lu-DOTATATE (7.3 ± 2.3 GBq) with 
4-8 weeks intervals between sessions. All patients were receiv-
ing long-acting somatostatin analog treatment. The response 
assessment was evaluated after comparison of the final results 
with those obtained at the baseline including clinical assess-
ment, biochemical (CgA) investigations and imaging (RECIST, 
US, CT and MRI). The overall mean survival time was calculated 
for each group using the Kaplan-Meier analysis method. Results 
were correlated additionally with the Ki-67 proliferation index. 
Results: The estimated overall survival time for Group A, which 
received traditional chemotherapy was 56 months compared to 
116 months in Group B which received PRRT with 111In- -DTPA-D-
Phe octreotide / non-carrier-added 177Lu-DOTATATE. According 
to RECIST criteria none of the patients had complete response; 5 
patients from Group A underwent PD, 2 patients stopped their 
therapy, and the rest are still alive to date. One patient from 
Group A survived 124 months since the beginning of chemo-
therapy, possibly explained by a low Ki-67 index (<2%). In Group 
B, 8 patients responded as PD, 2 stopped their radionuclide 
therapy, and 13 expressed as SD. It is worth mentioning that, 3 
patients survived from 107 up to 138 months probably due to 

their low Ki-67 index (<2%). Conclusion: Although somatosta-
tin analogs seemed to prolong survival in patients with stable 
disease, their effect on desired tumor control is not enough. On 
the other hand, chemotherapy in advanced and progressive dis-
ease showed a remarkable therapeutic potency. Notably PRRT 
as first line / adjuvant therapeutic tool for tumor offers efficacy 
and prolongs patient survival time.

EP-0839
PET/MRI with 89Zr-Df-Bz-NCS-Df-DS-5573a as a theranostic 
approach
I. J. G. Burvenich1,2, S. Parakh1,2,3, F. Lee1, N. Guo1, Z. Liu1,2, H. K. 
Gan1,2,3, A. Rigopoulos1,2, G. J. O’Keefe4,5, S. J. Gong5,6, Y. W. Goh1, 
F. E. Scott1,2, M. Kotsuma7, K. Hirotani8, G. Senaldi9, A. M. Scott1,2,5; 
1Olivia Newton-John Cancer Research Institute, Heidelberg, 
AUSTRALIA, 2School of Cancer Medicine, La Trobe University, 
Bundoora, AUSTRALIA, 3Department of Medical Oncology, Austin 
Health, Heidelberg, AUSTRALIA, 4Department of Medicine, Austin 
Health, Heidelberg, AUSTRALIA, 5Department of Molecular Imaging 
and Therapy, Austin Health, Heidelberg, AUSTRALIA, 6School of 
Engineering and Mathematical Sciences, La Trobe University, 
Melbourne, AUSTRALIA, 7Quantitative Clinical Pharmacology & 
Translational Sciences, Daiichi Sankyo, Inc, Basking Ridge, NJ, 
UNITED STATES OF AMERICA, 8Biologics & Immuno-Oncology 
Laboratories, Daiichi-Sankyo Co., Ltd, Tokyo, JAPAN, 9Department 
of Translational Medicine and Clinical Pharmacology, Daiichi-
Sankyo Pharma Development, Edison, NJ, UNITED STATES OF 
AMERICA.

Purpose/Introduction: Members of the B7-CD28 family reg-
ulate T cell activation and tolerance. B7-H3 is a B7 family pro-
tein, widely expressed in a variety of cancers. DS-5573a is an 
anti-B7-H3 humanised afucosylated IgG1 antibody that binds 
specifically to human B7-H3. The aim of this study was to char-
acterize 89Zr-Df-Bz-NCS-DS-5573a as a theranostic that could 
aid patient and dose selection in patients receiving DS-5573a 
therapy. Subjects and Methods: DS-5573a (Daiichi Sankyo) 
was radiolabelled with in-house produced zirconium-89 (89Zr) 
using the chelator p-isothiocyanatobenzyl-desferrioxamine 
(Df ). Imaging and biodistribution studies were performed in 
MDA-MB-231 tumour-bearing SCID mice in the absence and 
presence of therapeutic DS-5573a antibody dose (3 mg/kg DS-
5573a). Tumour-bearing SCID mice with established tumours 
(83.37 ± 13.13 mm3, n = 12) were randomized in two groups 
of six mice. One group received weekly intravenous injection 
of DS-5573a (3 mg/kg) and the second group received vehicle 
control (PBS, pH 7.4). After four weeks of treatment, groups of 
three treated and untreated mice were injected with 5μg 89Zr-
DS-5573a (13.3μCi) with or without the addition of 70μg of un-
labelled DS-5573 (3mg/kg). PET/MR imaging was performed on 
day 3 and 7 post injection. After the final scan, mice were hu-
manely sacrificed and organs were collected and radioactivity 
was counted in a dual-channel γ-scintillation counter. Results: 
The percentage tumour growth inhibition after four weeks of 
therapy with DS-5573a was 89.8%. Tumour uptake was signifi-
cantly lower in the groups of mice receiving therapeutic doses 
of antibody (3 mg/kg) demonstrating saturation of the B7-H3 
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binding sites at that dose level. All other organs did not show 
significant differences in 89Zr-DS-5573a uptake, with the excep-
tion of the spleen. Discussion/Conclusion: These results show 
the ability of 89Zr-DS-5573a to measure receptor occupancy in 
vivo, and that receptor saturation can be observed at doses re-
quired for therapeutic effects.

EP-0840
Radio-embolization Of 131I Labeled Microspheres For 
Primary Hepatocellular Carcinoma Radiotherapy 
F. Pang, Y. Wang, Y. Li, W. Zhang, L. Jiang, L. Xiao, L. Li, H. Cai; West 
China Hospital, Chengdu, CHINA.

Objective: Radionuclide-labeled microspheres, such as Y-90 
and P-32 labeled glass microspheres have already been used 
for radioembolization for hepatocellular carcinoma (HCC); 
however, limited treatment effect after complete decay of ra-
dionuclides and incapable multiple embolizations are still great 
challenge because of the non-biodegradable component of 
microspheres. Thus, radionuclide-labeled microspheres with 
proper biodegradable period matches radionuclide decay 
time could be a better choice. This study developed a novel io-
dine-131-labeled microsphere with ideal biodegradable time, 
and its radioembolization effect in orthotopic primary hepato-
cellular carcinoma rat was evaluated. Methods: The composit-
ed microspheres were prepared with collagen and chitosan. The 
characteristics of collagen-chitosan microspheres (CCMs) were 
determined by scanning electron microscope (SEM). The stabili-
ty of 131I-CCMs was evaluated in saline and human blood serum 
for up to 30 days, and its biodegradation in those solutions were 
measured. 131I-radiolabelled microspheres were interventionally 
injected into hepatocellular livers through hepatic artery in rats. 
The in vivo stability of 131I-CCMs was assessed by histological 
analysis and SPECT. The anti-tumor effects of microspheres were 
assessed by liver MRI, post operation survival(POS) and histolog-
ical analysis from tissue specimen. Results: Composited micro-
spheres were successfully obtained with desirable shapes and 
particle size of 10-20 μm by SEM measurement. Every 1mg of 
microspheres was able to carry about 50mCi of iodine-131 and 
radiolabeling efficiency of 92.82% was achieved by TLC analysis. 
SPECT indicated consistent stability of CCMs in liver through 28 
days until iodine-131 was biologically metabolized while other 
organs are barely rose. Furthermore, the radioembolization by 
131I-microspheres significantly prolonged POS from 19±7 d to 
28±15d, and less focuses were observed by MRI and histolog-
ical analysis. Conclusion: The biodegradable 131I-labeled CCMs 
were successfully prepared and exhibited high radiolabeling 
efficiency and ideal stability in vitro and in vivo. Favorable pro-
longed survival time against primary HCC in rats was observed 
by radioembolization of 131I-CCMs, suggesting this might be a 
potential drug for interventional radionuclide cancer therapy. 
Key words: 131I; Hepatocellular Carcinoma; Microsphere; Col-
lagen; Chitosan; Radioembolization. Research Support: This 
project was partly supported by Sichuan Provincial Department 
of Science and Technology Support Program (20135Y0009 to Li 
L and 2016HH0065 to Cai H) and National Science Fund of China 
(81301250 to Cai H).
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Developmentof a bone-seeker radiopharmaceutical by 
Scandium-47 and estimation of human absorbed dose
L. Moghaddam-Banaem1, L. Deylami-Nezhad2, M. Sadeghi3; 
1Nuclear Science and Technology Research Institute, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 2Azad University, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 3Iran University of Medical Science, Tehran, IRAN, 
ISLAMIC REPUBLIC OF.

Recently, 47Sc (T1/2= 3.35 d; βmax=600.1 keV (%31.6) & 440.72 keV 
(%68.4); Eγ=159.38 keV(%68.3)) has attracted attentions because 
of its favorable radiation and chemical characteristics. In this 
work, a last generation bisphosphonate risedronate (2-(3-pyr-
idinyl)-1-hydroxyethane diphosphonic acid) was labeled with 
radio-Scandium and investigated further for reduce the pain 
due bone metastases by application of 47Sc. Labeling was per-
formed at 95°C for 30 min. The stability of radioconjugate was 
checked in human serum at 37°C and biodistribution was stud-
ied in balb/c mice. Labeling yield was ≥ 90% corresponding to 
a specific activity of 277MBq/mg. The radioconjugate showed 
good stability in human serum. Biological evaluation of radiola-
beled ligand was performed in balb/c mice. The results showed 
that radio-scandium-Risedronate had maximum affinity for 
bone after 48h, that was 6.75 ± 0.707%ID/g. The maximum up-
take for kidney and spleen were, 3.43 ± 0.268 and 2.23 ± 1.286 
%ID/g. Our main achievement was high bone uptake (% ID/g 
at 48h post injection) which may therapeutically be beneficial 
for the palliation of painful bone metastasis. The human organs’ 
percentage of injected activities (%ID) estimated by extrapola-
tion of animal data. Vital organs uptake for radio-Scandium-Rise-
dronate were evaluated up to 96h (4 days). After estimation of 
the residence times, they were applied to MIRDOSE software. 
The estimated absorbed dose in bone, liver, spleen, kidney and 
red marrow were 1.35, 0.066, 0.077, 0.306 and 0.385 mGy/MBq 
respectively. The residence time (τ) in bone was 31.04 (Bq-h/Bq) 
and the effective dose equivalent was 0.194 mSv/MBq. The ab-
sorbed dose for other vital organs were negligible. Keywords: 
47Sc-Risedronate; Bisphosphonate; pain palliation; MIRDOSE 
software
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Targeting activated synovial fibroblasts using 
photodynamic therapy in human rheumatoid arthritis 
synovial tissue
D. N. Dorst1, M. Rijpkema1, M. Buitinga2, P. Laverman1, M. Boss1, 
M. Brom1, D. L. Bos1, A. Freimoser3, C. Klein3, B. Walgreen1, P. M. 
van der Kraan1, M. I. Koenders1, M. Gotthardt1; 1Radboud umc, 
Nijmegen, NETHERLANDS, 2KU Leuven, Leuven, BELGIUM, 3Roche 
Pharmaceutical Research and Early Development, Innovation 
Center Zurich, Schlieren, SWITZERLAND.

Background: Activated synovial fibroblasts play an important 
role in the pathogenesis of rheumatoid arthritis (RA). They con-
tribute to the pro-inflammatory environment in the joint and 
the degradation of cartilage and bone. Depleting the synovial 
fibroblasts could ameliorate both these symptoms in RA. Syno-
vial fibroblasts are characterized by the expression of Fibroblast 
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Activation Protein (FAP). Here, we investigated the potential of 
FAP-targeted photodynamic therapy (tPDT) to selectively kill 
these cells. Methods: To create our multimodal tPDT tracer, 
both ITC-DTPA and the photosensitizer IRDye700DX were con-
jugated to the antibody 28H1 (28H1-700DX). For tPDT, this tracer 
was exposed to 690 nm light to generate cytotoxic reactive oxy-
gen species. To demonstrate the proof-of-concept of FAP-based 
tPDT in ex vivo human tissue, RA synovial tissue obtained during 
joint replacement surgery was processed into standardized 
6mm biopsies and used for FAP-based tPDT. The synovial biop-
sies were incubated with 28H1-700DX for 4 hours, were washed 
in PBS, subjected to treatment by 52 J/cm2 light exposure, and 
fixed in formalin after 1h. Tissue was then embedded in paraffin 
and 5µm slices were stained for the localization of FAP expres-
sion. This was then compared to the presence of γH2AX and 
caspase-3 for DNA double-strand breaks and early apoptosis 
respectively. Results: In the tPDT study on human RA synovial 
tissue all biopsies did contain FAP expressing fibroblasts. Only 
those biopsies incubated with 28H1-700DX and subsequently 
exposed to 690 nm light showed apparent cell death in the tis-
sue as evidenced by the positive staining of both the γH2AX 
and caspase-3 markers. This staining co-localized with areas of 
FAP-positive staining predominantly in the synovial lining. No 
cell death was observed in the FAP-positive areas in the con-
trol samples that were not exposed to either 28H1-700DX or 
light, indicating that tPDT-induced cell death was only achieved 
when the biopsies were exposed to a combination of the anti-
body-construct and light. Conclusions: Here, we demonstrated 
that tPDT induces cell death of FAP-positive cells in synovial tis-
sue from RA patients, suggesting that FAP-targeted PDT can be 
a promising new tool in treating RA.

EP-0843
Correlation Between c-Fos Expression and Radioiodine 
Radiation Effect in Breast Cancer Cell Lines
A. Elliyanti1, V. Y. Susilo2, S. Setiyowati2, M. Ramli2, J. S. Masjhur3; 
1Departments of Medical physic Faculty of Medicine Universitas 
Andalas/Radiology Department Dr.M.Djamil Hospital, Padang, 
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Technology, National Nuclear Energy Agency,Kawasan Puspiptek, 
Serpong, INDONESIA, 3Department of Nuclear Medicine, Faculty of 
Medicine, Padjadjaran University, Bandung, INDONESIA.

Ionizing radiation hits water molecules in the cell will produce 
free radicals. The numbers of free radicals are depending on a 
total dose radiation. Free radicals inhibit of switch from c-Fos to 
Fra1 in chromatin. The inhibition will lead cells fail to express cy-
clin D1 and it will follow by cell cycle arrest. The aim of this study 
is to investigate the correlation between c-Fos with radioiodine 
effect in breast cancer cell lines. Two breast cancer cell lines 
(MCF7 and SKBR3), and keratinocyte cell line (HaCaT) were used 
in this study. To induce c-Fos expression, cells were treated with 
epidermal growth factor (EGF) 50ng/ml, Adenosine tri-phos-
phate (ATP) 100μM, and a combination of both. Radioiodine 
effect was measured by reproductive ability of the cells after 
treatment of 74.104 Becquerel/well of NaI-131/well. A Quantita-
tive Real-time reverse transcriptase polymerase chain reaction 

(qRT-PCR) was used to quantify c-Fos mRNA expression and 
c-Fos protein was assessed by Immunocytofluoresence. C-Fos 
mRNA is found only in MCF-7 cell line. A combination of ATP and 
EGF potentiate to induce c-Fos mRNA 22.74 ±3.67 fold change 
(p<0.05). The expression of c-Fos protein is detected in MCF7 
cells and it increases by induction with ATP, EGF and combina-
tion of both (p<0.05). Reproductive ability of breast cancer cells 
after of radioiodine exposure reduces significantly compare to 
HaCaT cells p<0.05. Reproductive ability of MCF7, SKBR3 and Ha-
CaT cells after radioiodine exposure are 22.58% ± 4.82%, 42.06% 
± 3.60%, and 99.60% ± 5.38% respectively. Induction with EGF 
and combination ATP and EGF prior radioiodine exposure re-
duce reproductive ability of cells until 100% in MCF and SKBR3 
cells. Moreover, reproductive ability reduces significantly by the 
inductions prior radioiodine exposure in all cell lines (p<0.05). 
Correlation between c-Fos mRNA and protein expressions with 
radioiodine effect are r = - 0.90 and r = - 0.97 (p<0.05) respec-
tively. Radioiodine reduces reproductive ability of breast cancer 
cell lines and considerable potential for breast cancers treat-
ment. ATP and EGF enhance radiation effects of radioiodine. 
C-Fos plays pivotal role in cell death pathways by radioiodine 
exposure in MCF7 cells, and other genes may correspond to cell 
death in SKBR3 cells. Further investigations are needed to cover 
radioiodine effect in different breast cancer sub-types.
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A Novel PET Tracer For GD2-positive Neuroblastoma
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Introduction: Neuroblastoma is a maligne tumour that devel-
ops from autonomous nerves. 7-8 % of all diagnosed maligne 
tumours in childhood are neuroblastoma. In Germany, 150 
children per year get diagnosed with this disease. In the clinic, 
sonography and MRI as well as SPECT scans with 123I-metaiodo-
benzylguanidine (mIBG) are standardly used for the diagnosis. 
Unfortunately, 5 % of the cases are mIBG negative. Subjects & 
Methods: Here, we report on the synthesis and preliminary in vi-
tro and in vivo results of bifunctional PET tracers that partly con-
sist of dinutuximab beta. Dinutuximab beta is standardly used as 
therapeutic for GD2 positive neuroblastoma. Results: Two radio-



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S642

tracers (DOTA-Dinutuximab beta and DTPA-Dinutuximab beta) 
were successfully synthesized and radiolabelled with gallium-68 
and lutetium-177 for imaging or therapy, respectively. Both trac-
ers show labeling efficiencies &gt;90 % with a marked stability 
in human serum in vitro. IMR-2 cells, that are GD2 positive, were 
used in a CAM assay in vivo to prove the functionality of our trac-
er. Conclusion: To conclude, two bifunctional chelators were 
successfully linked to dinutuximab beta and they show promis-
ing results in vitro and in vivo. In the future, in vivo experiments 
with GD2-positive tumor bearing mice are planned.

EP-0845
Feasibility of MicroSPECT/CT Imaging of RNF-43 Mutant 
Pancreatic Cancer Xenografts Overexpressing Frizzled-5 
with Technetium-99m-Labeled Anti-Frizzled 5/8 Fab 
Fragments
A. Ku1, C. Chan1, J. Adams2, S. Sidhu2,3, R. Reilly1,4; 1Department 
of Pharmaceutical Sciences, University of Toronto, Toronto, ON, 
CANADA, 2Donnelly Center, University of Toronto, Toronto, ON, 
CANADA, 3Department of Molecular Genetics, University of 
Toronto, Toronto, ON, CANADA, 4Toronto General Research Institute 
and Joint Department of Medical Imaging, University Health 
Network, Toronto, ON, CANADA.

Aim: New therapeutic strategies are needed for pancreatic can-
cer (PnCa). A genome-wide CRISPR-Cas9 screen revealed that 
Frizzled-5 (FZD5) in the Wnt signaling pathway is a potentially 
druggable target. FZD5 is overexpressed in some PnCa due to 
mutation in RNF-43, an ubiquitin ligase that degrades FZD5 in 
normal cells. Potent growth inhibitory effects of anti-FZD5/8 an-
tibodies were found in RNF-43 mutant PnCa cells in vitro and on 
PnCa tumour xenografts in mice in vivo. Imaging FZD5 would 
be useful to select patients for anti-FZD5 treatment since not all 
PnCa have RNF-43 mutation. However, it is not known if FZD5 
is sufficiently expressed for imaging. Our aim was to develop 
a 99mTc-labeled FZD5 probe and assess its feasibility to detect 
FZD5-positive PnCa tumours in mice by microSPECT/CT. Meth-
ods: Anti-Frizzled 5/8 Fab (Fab 2919) were labeled to >90% ra-
diochemical purity (RCP) with technetium-99m (99mTc) using a 
99mTc (I)- tricarbonyl complex ([99mTc (H2O)3(CO)3]

 +). The immu-
noreactivity of 99mTc-Fab 2919 to FZD5 and FZD8 was evaluat-
ed in a competition binding assay with Chinese hamster ovary 
(CHO) cells transfected to express FZD5 and FZD8, respective-
ly, or non-transfected CHO cells (control). MicroSPECT/CT was 
carried out at 4 and 24 h p.i. of 99mTc-Fab 2919 or non-specif-
ic 99mTc-Fab 3913 (control) in NOD/SCID mice with s.c. RNF-43 
mutant human AsPC-1 human PnCa xenografts. Biodistribution 
studies were performed following imaging. Results: 99mTc-Fab 
2919 were labeled to >90% RCP. Binding of 99mTc-Fab 2919 to 
CHO-FZD5, CHO-FZD8 and non-transfected CHO cells was dis-
placed by 95.4 ± 0.02%, 61.8 ±-0.8% and 13.8 ± 8.7%, respective-
ly, demonstrating specific binding to FZD5 or FZD8. AsPC-1 tu-
mours were modestly imaged with 99mTc-Fab 2919 at 4 h p.i. by 
microSPECT/CT in comparison to control 99mTc -Fab 3913, which 
did not visualize tumors at 4 or 24 h p.i. Biodistribution studies 
at 24 h p.i. revealed tumour uptake of 0.70 ± 0.12 %ID/g with a 
T/B ratio of 5.8 for 99mTc-Fab 2919 in comparison to control 99mTc-

Fab 3913 (0.31 ± 0.04 %ID/g, T/B = 0.4, p<0.01). Conclusion: Fab 
2919 were labeled with 99mTc to high RCP and with preserved 
immunoreactivity for FZD5 and FZD8. Suboptimal visualization 
of AsPC-1 tumours by microSPECT/CT suggests low expression 
of FZD5 or FZD8. Tumor uptake of 99mTc-Fab 2919 was low but 
the T/B ratio was higher than control 99mTc-Fab 3913. Nonethe-
less, FZD5 expression appears insufficient for tumour imaging in 
PnCa. Research Support: Supported by the Canadian Cancer 
Society Research Institute.

EP-0846
Evaluation of tumor microenvironment (FAP alpha) 
targeted SPECT (99mTc) and therapeutic agent (Tubulysin B 
hydrazide).
J. Roy, P. S. Low; Purdue Univeristy, West Lafayette, IN, UNITED 
STATES OF AMERICA.

Aim: Fibroblast activation protein alpha (FAPα) has emerged as a 
biomarker for cancer-associated fibroblasts (CAFs) cells. CAFs are 
one of the major cell types present in the solid tumor microenvi-
ronment (TME). Restricted expression of FAPα in myofibroblasts 
and sites of wound healing/chronic inflammation and its expres-
sion in 90% of epithelial solid tumors has led to the development 
of FAPα-targeted therapeutic agents. To date, however, no FAPα 
targeting ligand has been used to develop SPECT imaging agent 
and deliver microtubule inhibitor, tubulysin B hydrazide (TubBH) 
for cancer. Herein we report in vitro and in vivo (mice tumor xe-
nograft) SPECT imaging and therapy with a FAPα specific small 
molecule ligand (FL) linked to 99mTc (FL-L1-99mTc) and TubBH (FL-
L1-TubBH) respectively. The FAPα-targeted SPECT agent will be 
useful for whole-body imaging of TME. Since the untargeted Tub-
BH cannot differentiate between healthy and cancer cells there-
fore by targeting it to FAPα the cytotoxic drug can be selectively 
delivered to the tumor mass. Thus, by selectively killing CAF cells, 
which play a vital role in tumor progression can be detrimental 
for tumor growth. Methods: FL-L1-99mTc and FL-L1-TubBH were 
synthesized by conjugating FL to 99mTc chelator and TubBH via a 
non-releasable and a self-immolative disulfide linker respective-
ly. In vitro binding of the conjugates was determined by using 
FAPα-transfected HEK-293 cells(HEK-FAPα). In vivo SPECT imag-
ing was performed in MDA-MB-231 xenografts. The efficacy of 
FL-L1-TubBH was examined in MDA-MB-231 and 4T1 xenografts. 
Results: In vitro, the FL-L1-99mTc exhibited a high binding affinity 
(Kd=10.5 nM) and in vivo, it showed FAPα mediated uptake in 
tumor in which the cancer cells itself were FAPα negative. The 
uptake of FL-L1-99mTc was blocked in the presence of an excess of 
FL. The biodistribution study suggested that other than tumors 
there was minimal or no uptake in other tissues except kidneys 
which were due to the excretion of the conjugate via renal route. 
In vivo, the FL-L1-TubBH demonstrated a near-complete eradi-
cation of MDA-MB231 tumors whereas a partial response was 
observed in 4T1 xenografts. This variation in tumor response due 
to the different therapeutic doses used in both studies. Further-
more, the in vivo blocking study confirmed that the therapeutic 
response was FAPα mediated. Conclusion: Results from in vitro 
and in vivo study demonstrated that FAPα targeting small mole-
cule ligand can be successfully used to develop SPECT imaging 
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agent and deliver TubBH selectively to tumor mass without caus-
ing damage to healthy tissues.

EP-0847
[18F]Tetrazine-trans-cyclooctene mediated labelling of 
antibodies for PET imaging of amyloid-beta
J. Eriksson1, X. T. Fang2, G. Hultqvist3, D. E. Olberg4, G. Antoni1, 
L. Lannfelt2, D. Sehlin2, S. Syvänen2; 1Organic Pharmaceutical 
Chemistry, Department of Medicinal Chemistry, Uppsala University, 
Uppsala, SWEDEN, 2Department of Public Health and Caring 
Sciences / Geriatrics, Uppsala University, Uppsala, SWEDEN, 
3Department of Pharmaceutical Biosciences, Uppsala University, 
Uppsala, SWEDEN, 4Department of Pharmacy, University of Oslo, 
Olso, NORWAY.

Purpose/Introduction: Biomolecules such as monoclonal anti-
bodies and engineered derivatives are increasingly used in ther-
apy and diagnostics owing to their high specificity and high-af-
finity binding properties. PET tracers based on large proteins 
are typically labelled with radioisotopes with long half-lives, e.g. 
zirconium-89, copper-64 or iodine-124 due to slow equilibrium 
biodistribution and clearance from blood. If these limitations 
could be overcome, labelling with fluorine-18 would potentially 
simplify logistics surrounding the PET examination, reduce radi-
ation dose, modify excretion patterns and improve PET data by 
the shorter positron emission range. In an on-going effort to de-
velop antibody-based imaging of cerebral amyloid-beta, struc-
tural modifications are investigated towards enhanced kinetics 
and brain uptake of labelled antibody constructs, e.g. reduction 
of the molecular weight and introduction of active BBB transport 
by transferrin receptor (TfR) binders [1]. Subjects & Methods: 
The work on antibody constructs has been paralleled with a con-
current development towards practical methods for fluorine-18 
labelling of biomolecules based on a three step procedure; flu-
orine-18 incorporation via [18F]F-Py-TFP [2] activated ester, am-
ide coupling with tetrazine compound and conjugation with 
trans-cyclooctene-modified antibody. The labelled amyloid-be-
ta antibody constructs were evaluated in Alzheimer’s disease 
mouse models and wild type controls using micro-PET. Results: 
Two different fluorine-18 labelled bispecific antibodies showed 
approximately 10 and 50-fold increased brain concentrations at 
2 h post injection compared to antibodies without TfR binders. 
PET imaging at 12 h post injection with the antibody construct 
based on a full-sized anti amyloid-beta IgG fused with single 
chain variable fragments of TfR antibody 8D3, [18F]mAb-scFv8D3, 
displayed a 2-fold higher brain concentration in animals with ex-
pression of amyloid-beta compared to wild-type mouse lacking 
amyloid-beta. The difference was also visually apparent in the 
PET images. Scull uptake was minimal and decreased over time 
indicating very limited defluorination. Conclusion: Flourine-18 
labelling has been developed and successfully applied in the 
benchmarking of antibody based PET imaging of cerebral am-
yloid-beta with the aim to facilitate clinical applications. Refer-
ences: 1. G. Hultqvist, S. Syvänen, X. T. Fang, L. Lannfelt, D. Sehlin 
Theranostics 2017; 7(2):308-318. 2. D.E. Olberg, J.M. Arukwe, D. 
Grace, O.K. Hjelstuen, M. Solbakken, G.M. Kindberg and A. Cuthb-
ertson J. Med. Chem., 2010; 53 (4):1732-1740

EP-0848
Diagnostic perspectives of the new 99mTc-labeled CCK2R-
antagonist DGA1 in CCK2R-positive human cancer
A. Kaloudi, B. A. Nock, T. Maina; Molecular Radiopharmacy, 
INRASTES, NCSR Demokritos, Athens, GREECE.

Aim: Radiolabeled gastrin analogs have been proposed for 
diagnosis and therapy of cholecystokinin subtype 2 receptor 
(CCK2R)-positive human tumors. Previous studies have shown 
the superior pharmacokinetics and higher safety of radiola-
beled receptor-antagonists for human use compared to ago-
nists. In the present study, we present the new peptidomimetic 
CCK2R-antagonist DGA1, coupled to an acyclic tetraamine for 
labeling with the SPECT radionuclide 99mTc. Preclinical compar-
ison of [99mTc]DGA1 with [99mTc]DG2 ([99mTc]Demogastrin 2, a 
CCK2R-agonist reference) was conducted in HEK293-CCK2i4svR 
cells and mouse models. Materials and Methods: DGA1 was 
labeled with 99mTc in alkaline medium using SnCl2 as reductant in 
the presence of citrate. The cell-association of [99mTc]DGA1 and 
[99mTc]DG2 was studied over time at 37°C in HEK293-CCK2i4svR 
and in HEK293T cells (negative controls devoid of CCK2R expres-
sion). Biodistribution of [99mTc]DGA1 and [99mTc]DG2 was carried 
out in SCID mice bearing subcutaneous twin HEK293-CCK2i4s-
vR and HEK293T xenografts at 4 h post-injection (pi); addition-
al groups of animals were coinjected with gelofusine. Results: 
During incubation at 37°C [99mTc]DGA1 was found distributed 
equally between the cell membrane and within HEK-CCK2i4svR 
cells (10.0% vs 10.8%, respectively at 1 h), whereas [99mTc]DG2 
internalized at high rates (42.8±% at 1 h); no cell uptake was 
evident for either [99mTc]DGA1 or [99mTc]DG2 in HEK293T cells. 
After injection in mice, [99mTc]DGA1 displayed markedly higher 
uptake in the HEK293-CCK2i4svR xenografts (29.8±2.5%ID/g) 
compared to [99mTc]DG2 (16.4±3.2%ID/g) at 4 h pi with no ra-
dioactive uptake shown for either radiotracer in the HEK293T 
xenografts. High kidney uptake was displayed by both [99mTc]
DGA1 (94.5.8±13.2%ID/g) and [99mTc]DG2 (51.7.3±8.9%ID/g), 
but was drastically reduced by co-administration of the plasma 
expander gelofusine (33.6±2.7%ID/g vs 9.5±0.8%ID/g, respec-
tively) that had no effect on tumor values. Conclusions: The 
new CCK2R-antagonist based radiotracer [99mTc]DGA1 displayed 
strong tumor-targeting in mice, showing excellent prospects for 
use in the diagnosis of CCK2R-expressing human tumors with 
SPECT. Clinical translation of [99mTc]DGA1 is warranted and cur-
rently pursued. Acknowledgements: This study was realized 
in the frameworks of IKY scholarship which was funded from 
the Action «Reinforcement of Postdoctoral Researchers», with 
the resources of the Operational Program “Human Resources 
Development, Education and Lifelong Learning” with priority 
axes 6,8,9, co-financed by the European Social Fund (ESF) and 
the Greek State.

EP-0849
New candidate high-affinity full agonist PET radioligands 
for imaging 5-HT1Breceptors have very low brain uptake 
and no signal
A. Lindberg1,2, S. Lu2, J. Liow2, S. Zoghbi2, M. P. Frankland2, R. 
L. Gladding2, R. B. Innis2, S. Nag1, M. Schou1,3, C. S. Elmore4, C. 
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Halldin1, V. W. Pike2; 1Karolinska Institutet, Stockholm, SWEDEN, 
2NIMH, Bethesda, MD, UNITED STATES OF AMERICA, 3AstraZeneca, 
Stockholm, SWEDEN, 4AstraZeneca, Mölndal, SWEDEN.

Aims: The serotonin-1B receptor (5-HT1BR) is a G-protein cou-
pled receptor (GPCR) that has been studied with positron emis-
sion tomography (PET) in both monkey and human. GPCR’s 
such as 5-HT1BR exist in two affinity states that affect the binding 
of agonists more than the binding of antagonists. All known ef-
fective PET radioligands for 5-HT1BR have antagonist activity and 
are therefore expected to bind with similar affinity to G-protein 
coupled and uncoupled receptors. An effective agonist 5-HT1BR 
PET radioligand might be more sensitive to synaptic 5-HT con-
centration and useful for studying the 5-HT system. Notwith-
standing, there is a question as to whether a full agonist can be a 
successful 5-HT1BR PET radioligand. We identified two ligands for 
5-HT1BR (AZ11136118; AZ11895987) having full agonist activity 
with absence of antagonist activity, sub-nM affinity and mod-
erate lipophilicity. Here we report their labeling with carbon-11 
(t1/2 = 20.4 min) and evaluation as candidate PET radioligands in 
monkey. Materials and Methods: Labeling of [11C]AZ11136118 
was achieved at an amide bond through [11C]carbon monoxide 
insertion between prepared iodophenyl methanesulfonate and 
a homochiral amine precursor. [11C]AZ11895987 was labeled 
by treatment of the N-desmethyl analogue with [11C]methyl 
triflate. In PET experiments, high molar activity radioligand was 
administered intravenously to monkey and brain radioactivity 
was recorded up to 120 min. Venous or arterial blood was sam-
pled serially during scans for HPLC analysis of radiometabolites. 
[11C]AZ11136118 was studied with PET in monkey a) at baseline; 
b) after 5-HT1BR block with the antagonist AR-A000002 (2.0 mg/
kg); c) after block of P-gp with tariquidar (8.0 mg/kg); d) after 
similar blocking of both P-gp and 5-HT1BR. [11C]AZ11895987 
was studied in monkey at baseline only. Results: In baseline 
PET experiments, both radioligands showed poor peak brain 
uptake (< 0.2 SUV). After blocking the P-gp efflux transporter 
with tariquidar, brain uptake increased for [11C]AZ11136118 but 
only to 0.8 SUV. No specific binding of either radioligand to brain 
5-HT1BR could be detected. Conclusion: [11C]AZ11136118 and 
[11C]AZ11895987 are topologically very similar to other success-
ful 5-HT1BR PET radioligands and their lack of brain entry is un-
expected. [11C]AZ11136118 appears to be a substrate for P-gp. 
Brain-penetrant full agonist radioligands are needed to test 
whether they may be useful for PET imaging of brain 5-HT1BR.

EP-0850
64Cu and fluorescein labeled anti-miRNA peptide nucleic 
acids for the detection of miRNA expression in living cells 
S. Croci1, A. Manicardi2, S. Rubagotti1, M. Bonacini1, M. Iori1, P. C. 
Capponi1, G. Cicoria3, R. Corradini2, M. Asti1; 1AUSL-IRCCS Reggio 
Emilia, Reggio Emilia, ITALY, 2University of Parma, Parma, ITALY, 
3University Hospital “S. Orsola-Malpighi”, Bologna, ITALY.

Introduction: MiRNA are single stranded RNAs of 18-22 nucle-
otides and they have been found to be promising diagnostic 
and prognostic markers for several pathologies, such as tumors, 

neurodegenerative, cardiovascular and autoimmune disease. In 

the present work the development and characterization of the 
first anti-miRNA 64Cu-radiolabeled probes based on PNA for a 
potential non-invasive molecular imaging in vivo of giant cell 
arteritis and thyroid carcinoma are described. Materials and 
Methods: MiR-146a and miR-146b-5p were selected as targets 
because they have been found up-regulated in these disease. 
Anti-miR-PNA and scramble-PNA probes were synthesized and 
linked to carboxyfluorescein or DOTA. The affinity of the probes 
for the targets was assessed by circular dichroism and melting 
temperature. Differential uptake and functional activity of fluo-
resceinated anti-miRNA probes were tested on BCPAP and A549 
cell lines, expressing different levels of miR-146a and -146b-5p. 
DOTA anti-miRNA probes were then labelled with copper-64 
and their stability and uptake were assessed in the same cell 
lines. Results: From circular dichroism studies it was possible to 
note that both PNA sequences (anti-miR-146a and -146b-5p) 
were able to recognize both miRNA sequences. The scrambled 
PNA sequence did not show any ability instead. Fluorescence 
of both BCPAP and A549 cells treated with anti-miR PNAs was 
higher than that of cells treated with the negative control 
scrambled-PNA. 64Cu-DOTA-anti-miR-146a PNA showed an al-
most doubled uptake in BCPAP cells with respect to the A549 
cells after 42 hours. Conversely, the uptake of the 64Cu-DOTA-
anti-miR-146b-5p PNA was comparable in the two cell lines. The 
uptake of the 64Cu-DOTA-scramble PNA was really low in both 
the cell lines and can be assigned to unspecific binding. Con-
clusions: The experiments confirmed that anti-miR-146a PNA 
can selectively bound the miRNA target and its uptake is higher 
in miRNA overexpressing cells in vitro. 64Cu-anti-miR-146a PNA 
might be further investigated for non-invasive PET imaging of 
miR-146a and miR-146b-5p overexpressing diseases.

EP-0851
The evaluation of a novel PET ligand for colony stimulating 
factor 1 receptor in status epilepticus model rat brains
A. Ogata1, Y. Kimura1, T. Yamada1, B. Ji2, C. Seki2, M. Ichise2, J. Abe1, 
H. Ikenuma1, H. Koyama1, M. Suzuki1, T. Kato1, K. Ito1; 1National 
Center for Geriatrics and Gerontology, Obu, JAPAN, 2National 
Institutes for Quantum and Radiological Science and Technology, 
Chiba, JAPAN.

Introduction: Neuroinflammation is involved in the pathophys-
iology of neurodegenerative diseases including Alzheimer’s 
diseases. Neuroinflammation has recently been recognized as 
a promising target for the treatment of neurodegenerative dis-
eases. Thus, positron emission tomography (PET) imaging for a 
specific molecule related to neuroinflammation could provide 
useful information for the drug development targeting neu-
roinflammation. We are developing a novel PET ligand for the 
colony stimulating factor 1 receptor (CSF1R). CSF1R is expressed 
only on microglia in the central nervous system. In this study, 
we evaluated the potential of the PET ligand to detect neuroin-
flammation in pilocarpine-induced status epilepticus model rat 
brains. Materials and Methods: [11C]NCGG401, our CSF1R PET 
ligand, was synthesized with a high radiochemical purity (>99%). 
We conducted 120-min dynamic PET scans to evaluate its kinet-
ics in the brain after intravenous administration of [11C]NCGG401 
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(~10 MBq) in four normal rats (Crl:CD (SD), male. 8-week old) with 
or without a blocking agent (BLZ945, 1.0 mg/kg body weight), 
which selectively inhibits CSF1R. Subsequently, we conducted 
60-min dynamic PET scans in two status epilepticus model rats 
(Crl:CD (SD), male, 8-week old, 10 days after 400 mg/kg pilocar-
pine i.p.) to evaluate the ability of the ligand to detect neuroin-
flammation in the brain. Results: After the intravenous adminis-
tration of [11C]NCGG401, brain radioactivity showed a fast initial 
peak (SUV 1.0) and good washout thereafter in the normal rats. 
Administration of a blocking agent increased the rate of wash-
out significantly suggesting that there is specific binding of the 
ligand to CSF1R in the normal rat brain. The status epilepticus 
model rats showed a higher uptake with a slower rate of wash-
out than the normal rats did, reflecting increased binding of the 
ligand to the brain with neuroinflammation. Conclusion: [11C]
NCGG401 showed a favorable kinetics and presence of specific 
binding to CSF1R in the rat brain. The uptake of the ligand re-
flected increased binding sites in the brain with neuroinflamma-
tion. Thus, [11C]NCGG401 appears to be a promising PET ligand 
for CSF1R to detect neuroinflammation in the brain.

EP-0852
Evaluation Of Trivalent 68Ga-NOTA-(2-deoxy-D-
glucosamine)3 As A Potential Probe For Tumor Imaging In 
A Lung Tumor Xenograft Model
H. M. Yu, C. H. Tseng, C. H. Chan, C. Y. Chien, P. Y. Wang, M. H. Wang, 
W. J. Lin; Institute of Nuclear Energy Research, Taoyuan, TAIWAN.

Objective: This study aims to evaluate trivalent 68Ga-NOTA-
(2-deoxy-D- glucosamine)3 (68Ga-NOTA-G3)as a PET probe 
for tumor imaging in lung carcinoma-bearing mouse model. 
Methods: 68Ga-NOTA-G3 was prepared by labeling the NOTA 
conjugate with freshly eluted 68Ga at room temperature. Sub-
cutaneous tumor xenografts were produced by inoculation of 
NCI-H292 lung cancer cells in the right flank of 6-week-old nude 
male mice under anesthesia. Biological characterization studies 
of 68Ga-NOTA-G3 including in-vitro cellular uptake and dynam-
ic nanoPET/CT imaging of NCI-H292 tumor-bearing mice were 
performed (0-2 h post-intravenous injection). ROIs analysis was 
performed with Pmode software. Results: 68Ga-NOTA-G3 was 
prepared in high specific radioactivity (> 67 GBq/μmol) and 
high radiochemical purity (> 95%) without purification. The ac-
cumulation of 68Ga-NOTA-G3 in NCI-H292 cells was obvious and 
increased with time. Dynamic nanoPET/CT imaging studies in 
NCI-H292 lung carcinoma-bearing mice clearly delineated the 
tumor lesions. PET images showed low uptake 68Ga-NOTA-G3 
in brain and heart, and high accumulation in liver and kidney. 
ROIs analysis of PET images showed that the tumor-to-muscle 
ratio was 5.1 at 2 h post-injection. Conclusion: In this study, the 
trivalent glucosamine derivative 68Ga-NOTA-G3 was successfully 
prepared with high yield and radiochemical purity. Both results 
of cellular study and PET/CT imaging showed that 68Ga-NO-
TA-G3 was accumulated in tumor cells with desirable uptakes. 
68Ga-NOTA-G3 is demonstrated as a potential radio-probe for 
tumor imaging. These results warrant further investigation for 
biological characters and modifications of this multivalent gly-
coligand.

EP-0853
Preliminary Biological Evaluation of Radioligands for PET 
Imaging of Histone Deacetylase 6
T. Tago, J. Toyohara, K. Ishii; Tokyo Metropolitan Institute of 
Gerontology, Tokyo, JAPAN.

Introduction: Histone deacetylases (HDACs) are enzymes 
responsible for lysine deacetylation of histones. In particular, 
HDAC6, a class IIb HDAC, is a unique enzyme that is mainly 
found in the cytosol and regulates deacetylation of cytosolic 
proteins including α-tubulin, HSP90 and tau protein. HDAC6 has 
also been implicated in cancer metastasis and neurodegenera-
tion. Thus, research into the role of HDAC6 with in vivo imaging 
will facilitate development of drugs targeting HDAC6. In the 
present study, we performed preliminary biological evaluation 
of radiolabeled analogues ([11C]1 and [18F]2) of Tubastatin A, an 
HDAC6-selective inhibitor, for positron emission tomography 
(PET) imaging of HDAC6. Methods: 11C-Methylated 1 was syn-
thesized from desmethyl precursor using [11C]CH3OTf. 18F-Flu-
oroethylated 2 was synthesized from a tosylate precursor by a 
two-step, one-pot reaction including fluorination and conver-
sion of a methyl ester group into a hydroxamic acid group. To 
estimate the binding affinity of the compounds for HDAC1 as a 
representative of the HDAC family and HDAC6, IC50 values were 
determined by an HDAC activity assay. Biodistribution at 1, 5, 10, 
30 and 60 min post-injection was evaluated in normal mice. Ra-
diometabolites in mouse plasma after intravenous injection of 
[18F]2 were assessed by high performance liquid chromatogra-
phy (HPLC). Results: The two compounds showed similar bind-
ing selectivities for HDAC6 over HDAC1 (IC50 values of 1: 904 nM 
for HDAC1 and 30.4 nM for HDAC6; IC50 values of 2: 996 nM for 
HDAC1 and 33.1 nM for HDAC6). They also resembled each oth-
er in biodistribution in the mouse major organs including liver 
and kidney. Brain uptake of [11C]1 and [18F]2 was less than 0.6% 
injected dose (ID)/g throughout the 60-min period. Bone radio-
activity was stable at around 2% ID/g after injection of [18F]2, 
suggesting in vivo defluorination of [18F]2 was not significant. 
Metabolic stability in mouse plasma was assessed for [18F]2 be-
cause 18F-labeled ligands are more clinically useful than 11C-la-
beled ligands due to the longer half-life of fluorine-18. HPLC 
analysis revealed the presence of two polar radiometabolites in 
addition to the intact form. Percentages of the intact form to 
total radioactivity in mouse plasma were 76 ± 3% and 70 ± 12% 
at 15 and 30 min post-injection, respectively. Conclusion: [18F]2 
showed potential utility for HDAC6 PET imaging. However, its 
poor blood-brain barrier permeability limits its use in research 
into neurodegenerative diseases.

EP-0854
In vitro evaluation of pretargeting system with anti-CD20 
mAb for targeting non-Hodgkin’s lymphoma
H. Kim, I. Lee, E. Shin, E. Lee, H. Chung, J. Shim; Korea Institute of 
Radiological & Medical Sciences, Seoul, KOREA, REPUBLIC OF.

Purpose: Pretargeting technique using bioorthgonal chemistry 
was investigated to improve targeting efficacy. In this study, a 
pretargeting system of DBCO-conjugated rituximab and 64Cu-la-
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beled azide was invesgated in vitro. Methods: Rituximab (an-
ti-CD20 mAb) was conjugated with DBCO-PEG5-NHS ester or 
DBCO-PEG13-NHS ester in 0.1M NaHCO3 (pH = 8.3), purified af-
terward by PD-10 column. NODA-PEG4-azide for 64Cu labeling 
was prepared by mixing azido-PEG4-NHS ester with NODA-GA, 
followed by purification using HPLC. The feasibility of specific 
pretargeting of rituximab was evaluated using CD20 expressing 
B-cell lymphoma cell line (Daudi). Cells were pre-incubated with 
DBCO-PEGn-rituximab for 60 min. Thereafter, 64Cu-azide was 
added to the cells. After incubation for 60 min at 37°C, cell-asso-
ciated radioactivity was measured. 64Cu-azide was added direct-
ly to the cells without the addition of DBCO-rituximab as control 
experiment. Results: The yield of NODA-PEG4-TCO was 30%. The 
HPLC purification of the conjugate provided a purity of greater 
than 90%. NODA-PEG4-azide was labeled with 64Cu. The labeling 
yield was >99.8%, and the specific activity was 19.1 MBq/nmol. 
64Cu-labeled azide was stable in PBS and human plasma for 72 
hours at 37 °C (>95%). The number of DBCO-PEG5or13 conjugat-
ed on rituximab were 4.3 and 4.4, respectively which confirmed 
using MALDI-TOF. In vitro pretargeting binding of 64Cu-azide 
to DBCO-rituximab pretreated CD20 positive cells was higher 
than that of 64Cu-azide without the addition of DBCO-rituximab. 
These data demonstrate that 64Cu-azide/DBCO-mAb reaction 
can occur inside of in vitro systems and confirm in vitro pretar-
geting. Conclusion: We successfully prepared the 64Cu-labeled 
azide/DBCO-rituximab for pretargeting technique. In vitro pre-
targeting study demonstrates a proof of concept for the pre-
pared molecules. Further, in vivo studies are needed to evaluate 
pretargeting strategy using these ligands. Research Support: 
This work was supported by the National Research Foundation 
of Korea(NRF) grant funded by the Korea government (Ministry 
of Science, ICT) (NRF-2013M2C2A1074238).

EP-0855
Development of LDLR peptide vectors for tumor targeting
J. Nowak1, M. David1, P. Lécorché1, B. Guillet2, J. Temsamani1, M. 
Khrestchatisky3, C. Malicet1; 1Vect-Horus, Marseille, FRANCE, 
2Cerimed, Marseille, FRANCE, 3UMR7051, Marseille, FRANCE.

VECT-HORUS has developed a proprietary technology platform, 
VECTrans®, that facilitates the targeting and delivery of imaging 
or therapeutic agents into the brain and tumors using recep-
tor mediated transport. The 68Ga-VH peptide is a small imaging 
agent that targets the low-density lipoprotein receptor (LDLR) 
overexpressed on the surface of various cancer-cells. Aim: The 
objective of the present study is to assess using PET-Scan the 
biodistribution of a peptide targeting LDLR coupled to a NODA-
GA cage (VH-NO31), compared to a referent molecule, follow-
ing intravenous administration to mice implanted with adrenal 
gland cancer (NCI-H295R, xenograft model) or glioblastoma 
(U87MG, intracranial injection). Material and Methods: VH-
NO31 was synthesized and characterized by ESI Mass Spectrom-
etry, by in vitro binding experiments with recombinant LDLR 
(SPR) and by in vitro uptake in the U87MG cell line. Mice were 
implanted subcutaneously in the upper flanks with NCI-H295R 
cells or orthotopically (intracerebrally) with U87MG cells. Imag-
ing experiments were carried out when the tumours reached a 

volume comprised between 200-600 mm3 for NCI-H295R (about 
32 days) or after 21 days post-implantation for U87MG. Animals 
(n =6) received the test substance by intravenous single bolus 
injection at a dose of 10± 4MBq and PET/CT scans were ac-
quired at 1h post-injection. PET/CT studies were performed on 
a microPET/microCT rodent model scanner (Mediso). A radiola-
beling reaction was conducted by reacting 20μg of VH-NO31 
with 74-148 MBq of 68Ga. The day after, the same group of nude 
mice was administered with either 10± 4MBq of 18F-FDG (ad-
renal model) or 18F-RGD (glioblastoma), as referent molecules. 
Quantitative region-of-interest (ROI) analysis of the PET imag-
es was performed on the attenuation and decay corrected PET 
images using Vivoquant software and tissue uptake values are 
presented as a ratio Tumor on Muscle (T/M). Results: For both 
studied models, imaging and quantification showed a signifi-
cant accumulation of VH-NO31 in comparison with the referent 
molecules. The ratio T/M of VH-NO31 was 2.2 on day 14 versus 
0.7 for 18F-FDG and 6.1 on day 32 for the adrenal gland model. 
For glioblastoma, the tumor/contralateral hemisphere ratio was 
10.5 on day 21 versus 2.8 for 18F-RGD. The capture of VH-NO31 
were 3.1 and 3.7 more important than 18F-FDG and 68Ga-RGD. 
Conclusion: In vivo biodistribution profiles show strong tumor 
accumulation of VH-NO31 compare to healthy tissues and ac-
cumulation in non-target excretion organs kidney and liver. Our 
data suggest that VH-NO31 is a promising tracer for imaging/
diagnostics of tumors that overexpress LDLR.

EP-0856
Testing The Feasibility of a Dihidro Thiazolo Ring-fused 
2-pyridone Derivative As a Possible PET Ligand to Target 
Alpha-synuclein in Neurogenerative Disorders
P. Miranda Azpiazu1, M. Schou1, A. Eriksson2, C. Elmore2, F. 
Almqvist3, A. Varrone1; 1Department of Clinical Neuroscience, 
Center for Psychiatry Research, Karolinska Institutet and Stockholm 
County Council, Stockholm, SWEDEN, 2Isotope Chemistry, 
Pharmaceutical Sciences, IMED Biotech Unit, AstraZeneca, 
Gothemburg, SWEDEN, 3Department of Chemistry, Umeå 
University, Umeå, SWEDEN.

Introduction: Development of a PET radioligand for imaging 
alpha-synuclein (α-syn) in Parkinson´s disease (PD) and Multi 
system atrophy (MSA) is a clinical unmet need. Recently, a small 
molecule with a dihidro-thiazolo ring-fused 2-pyridone, FN075, 
was found to be a modulator of α-syn fibrillation in vitro and in 
vivo. PS648, a FN075 derivative with competitive binding prop-
erties for thioflavin T, has improved physicochemical properties 
than FN075 with lower lipophilicity. The goal of this study was 
to label PS648 with 3H and evaluate its binding characteristics 
using post-mortem autoradiography (ARG) and binding assay 
techniques. Methods: [3H]PS648 was synthetised from 1.2 mg 
of the bromide precursor by reductive dehalogenation using 
10% Pd/C and 254 GBq of T2 to afford 938 MBq of the target 
compound with a specific activity of 834 GBq/mmol anda ra-
diochemical purity of 97.3%. ARG was performed using human 
brain sections from PD, MSA and controls obtained from the 
Netherland´s brain bank. The tissue was incubated in Tris HCl 
(50 mM, pH 7.4) at 3nM in the presence and the absence of 
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non-labelled PS648 compound (10μM). Immunohystochem-
ical analyses were carried out in adjacent tissue sections to 
examine α-syn, amyloid β and Tau pathologies. The affinity of 
PS638 was determined by saturation binding assay using in vi-
tro α-syn fibrils (1µM) incubated with 10 serial dilutions of [3H]
PS648 (0.1 - 300nM) in the presence of unlabeled compound 
(10 μM). Results and Discussion: [3H]PS648 displayed binding 
in PD, MSA and control tissue that was decreased after the co-in-
cubation with unlabeled compound. In the grey matter, higher 
specific binding was measured in the cingulate cortex of PD 
(46.5fmol/mg, n=1) as compared with the cerebellar cortex of 
MSA (25.8±11.9 fmol/mg, n=2) and the cingulate cortex of con-
trol tissue (26.8±11.5 fmol/mg, n=2). On the other hand, higher 
specific binding was measured in the cerebellar white matter of 
MSA (35.8±6.3 fmol/mg, n=2) as compared with the white mat-
ter of the cingulate cortex of PD (11.57 fmol/mg, n=1) and con-
trols (13.6±1.3 fmol/mg, n=2). KD was 49nM using α-syn fibrils. 
Conclusion: These preliminary data showed that PS648 binds in 
post-mortem PD and MSA tissue and in vitro to α-syn fibrils and. 
The compound displays however low binding affinity to α-syn 
fibrils and most likely binds also to amyloid-β. Although this 
class of molecules has the capability of binding α-syn in vitro, 
further investigation is needed in order to improve their affinity 
and selectivity for possible applications as PET radioligands.

EP-0857
Development of imaging agent for glutamic acid 
transporter by off-target exclusion using computational 
chemical method
H. Yamaguchi1,2,3, T. Sumi4, J. Kang5,4, M. Okada3, K. Yamashiro6, 
M. Tateno7; 1Nagoya University, Nagoya, Aichi, JAPAN, 2Nagoya 
University Brain & Mind Research Center, Nagoya, Aichi, JAPAN, 
3National Institute of Radiological Sciences, National Institutes for 
Quantum and Radiological Science and Technology, Chiba, Chiba, 
JAPAN, 4Graduate School of Life Science, University of Hyogo, 
Ako-gun, Hyogo, JAPAN, 5Institute of Human Complexity and 
Systems Science, System Science Center for Brain and Cognition, 
Yonsei University College of Medicine, Seoul, KOREA, REPUBLIC 
OF, 6Nagoya University Hospital, Nagoya, Aichi, JAPAN, 7Graduate 
School of Life Science, University of Hyogo, Ako-gun, JAPAN.

Background / Aims: Positron emission tomography (PET) im-
aging is a useful method for analyzing the biological functions 
of receptors and transporters in the CNS. The Demonstration of 
functional changes will lead to early diagnosis of various brain 
diseases. However, it is only accumulation of radioactivity that 
can be followed by PET, and it is difficult to separate it from 
off-target binding. For example, it has been found that some 
useful agents that bind to the glutamate transporter (GLT) also 
bind to the estrogen receptor (ERα). We excluded off-target 
binding using computational chemistry techniques and worked 
on the development of glutamate transporter PET imaging 
agents. Methods: First, we performed an in silico-binding as-
say using tamoxifen, which binds to both GLT and ERα proteins 
using our protein-ligand docking calculations. Next, Structural 
modifications were then carried out with tetrahydrobenzopyran 
derivatives predominant in GLT binding, taking note of the bind-

ing to ERα. Furthermore, we investigated the position where 
[18F] or [11C] which is a PET nuclide can be introduced. Result: 
In silico - binding assay, we designed tamoxifen and derivatives 
of tetrahydrobenzopyran. I believe that these can be used as li-
gands for GLT. In our group, design of labeling precursors and 
examination of labeling conditions are also under way. Conclu-
sions: We performed in silico binding assay and synthesized 
labeled derivatives of tamoxifen and tetrahydrobenzopyran. 
This may be a ligand for glutamate transporter. Currently, we are 
preparing for animal experiments using epilepsy model animals 
with glutamate metabolism inhibition.

EP-62 e-Poster Area

Preclinical and translational aspects, including 
radiopharmacy, radiochemistry and drug 
development -> Radiopharmacy, radiochemistry, 
drug development -> Drug development -> 
Radiopharmacokinetics and drug development

EP-0858
Do we Really Need Another Rule to Predict Blood Brain 
Barrier Penetration?
C. Vraka1, L. Papp2, S. Mijailovic3, V. Fröhlich1, W. Wadsak1, M. 
Hacker1, M. Mitterhauser3; 1Department of Biomedical Imaging 
and Image-guided Therapy, Vienna, AUSTRIA, 2Center for Medical 
Physics and Biomedical Engineering, Vienna, AUSTRIA, 3Ludwig 
Boltzmann Institute Applied Diagnostics, Vienna, AUSTRIA.

Introduction: A plethora of concepts and so called “rules of 
five” (Ro5) are stated in literature and supposed to predict blood 
brain barrier (BBB) penetration. One of the earliest concepts 
dates back to 1968 and the most current one was published in 
2017 (1,2). Aim of the study was to systematically review these 
published rules by applying them to a heterogeneous com-
pound library. Furthermore, the creation of these rules will be 
discussed with respect to their chosen methods (experimental 
and calculated) and compound selections. Materials & Meth-
ods: 131 substances were experimentally tested (five features) 
(3) and calculated properties were collected (17 features using 
two different software). The resulting database was categorized 
into three groups (BBB penetrating, non-penetrating and a sub-
group of compounds interacting with efflux transporters) and 
statistically analysed (ANOVA) in GraphPad Prism or based on 
machine learning approaches (4). Results & Conclusion: So far, 
none of the published rules focussed on PET brain tracers, plen-
ty of them did not compare different drug groups, and all of 
them used different methods to evaluate the same feature (e.g. 
logP), which lead to a diversity of interpretations. Hence, these 
facts lead to numerous rules over the last decades based on 
unsatisfied in vitro and in silico measurements of brain uptake. 
The application of the diversity of published rules to our dataset 
resulted in a high false positive (up to 52%) and false negative 
number of cases (up to 88%). The topological polar surface area 
(tPSA) generated by ChemBioDraw was the molecule proper-
ty with the highest weight on BBB penetration prognosis in 
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contrast to the tPSA value taken from ACD/ChemSpider. The 
selected tPSA cut-off of 60 Å leads to a total default rate of less 
than 24%. The hydrogen bond donors (HBD) was found to be 
another high weighted value . This is related to the fact that the 
number of HBD is part of the tPSA calculation. Accordingly, the 
biodistribution of a tracer cannot be easily defined by a given 
rule. Successful prediction of BBB penetration of newly devel-
oped tracers require standardized methods, the knowledge and 
rationale behind the experimental as well as calculated prop-
erties and an unbiased selection of tested compounds. Refer-
ences: 1. Hansch C et al. J Med Chem. 1968;11:1-11. 2. Rankovic 
Z. J Med Chem. 2017;60:5943-5954. 3. Vraka C et al. Nucl Med 
Biol. 2017;58:20-32. 4. Papp L et al. J Nucl Med Off Publ Soc Nucl 
Med. 2017.

EP-0859
A novel method for conjugation of PNA to antibodies for 
radionuclide based pretargeting: proof of principal.
M. Altai1, A. Vorobyeva1, K. Westerlund2, B. Mitran3, A. Orlova3, A. 
Eriksson-Karlström2, V. Tolmachev1; 1Immunology, Genetics and 
Pathology, Uppsala, SWEDEN, 2Division of Protein Technology, 
Royal Institute of Technology, Stockholm, SWEDEN, 3Division of 
Molecular Imaging, Uppsala, SWEDEN.

Aim: Pretargeting is a promising strategy to shorten time for 
sufficient imaging contrast compared to directly radiolabeled 
monoclonal antibodies(mAbs). Pretargeting based on hybrid-
ization between Peptide Nucleic Acids (PNAs) provides sever-
al advantages such as fast hybridization rates, bioorthogonal 
properties and biocompatibility. Site-specific conjugation of 
PNA to antibodies would provide a homogenous product with 
a defined degree of modification and predictable pharmacoki-
netics. Z-domain, a 58-a.a protein, derived from the IgG-binding 
B-domain of S.aureus protein A is known to have a well char-
acterized binding site in the Fc-region of IgG. In this study we 
tested if Z-PNA chimera is suitable for site-specific decoration 
of mAbs with a PNA-based hybridization probe. We then evalu-
ated feasibility of pretargeting using site-specifically PNA-mod-
ified mAb(trastuzumab). Methods: The 15-mer PNA-hybridiza-
tion probe HP1 was conjugated to ZBPA-domain using a sortase 
A-mediated ligation. ZBPA-HP1 chimera was site-specifically 
conjugated to the Fc-region of trastuzumab and fixed using 
UV-induced photoactivation. In vitro binding specificity of 
125I-trastuzumab-ZBPA-HP1 to HER2-expressing cells was tested 
by saturation of HER2. Specificity of 57Co-labeled HP2-binding to 
trastuzumab-ZBPA-HP1 pretreated cells was tested using compet-
itive binding with large excess of trastuzumab, non-labelled HP2 
or by adding 57Co-HP2 only. Binding affinities of 125I-trastuzum-
ab-ZBPA-HP1to HER2-expressing cells and affinities of 57Co-HP2 
to trastuzumab-ZBPA-HP1 pretreated cells were measured using 
LigandTracer. Feasibility of in vivo pretargeting was evaluated 
in Balb/C mice bearing HER2-overexpressing SKOV-3 xenografts. 
For this, mice were injected with 80µg (0.5nmol) 125I-trastuzum-
ab-ZBPA-HP1 followed by injection of 3.5, 10 or 20µg 57Co-HP2, 
48h later. Mice were dissected at 24 h post-57Co-HP2 injection. 
Control experiments included presaturation of HER2-receptors 
using excess-fold molar of trastuzumab and injection of 57Co-

HP2 without preinjection of trastuzumab-ZBPA-HP1. Results: 
Photoconjugation resulted in 40% efficiency yielding one ZB-

PA-HP1 per antibody molecule. 125I-trastuzumab-ZBPA-HP1 bound 
specifically to HER2-expressing cells with nanomolar affinity 
(1-2nM). Binding of 57Co-HP2 to HER2 expressing cells was de-
pendent on the presence of trastuzumab-ZBPA-HP1. The affinity 
of binding of 57Co-HP2 to trastuzumab-ZBPA-HP1-pretreated cells 
was in pM range. Tumor uptake of 125I-trastuzumab-ZBPA-HP1 was 
0.33±0.06 %ID/g 72 h.p.i and HER2-mediated. Optimal tumor 
targeting (0.8±0.2 %ID/g) was achieved when 3.5μg (0.7nmol) 
57Co-HP2 was injected 48h after trastuzumab-ZBPA-HP1 injection. 
Tumor accumulation of 57Co-HP2 was reduced by 2- (0.33±0.06 
%ID/g) and 27- (0.03±0.01 %ID/g) folds after presaturation with 
trastuzumab or when no trastuzumab-ZBPA-HP1was preinjected. 
A tumor-to-blood uptake ratio of 1.5±0.3 was achieved resulting 
in a clear visualization of HER2-expressing xenografts by SPECT. 
Conclusion: Site-specific conjugation of HP1 to trastuzumab 
was possible. The feasibility of trastuzumab-based PNA-mediat-
ed pretargeting has been demonstrated.

EP-0860
Brain exposure of ATM inhibitor AZD1390: positron 
emission tomography (PET) study in healthy human 
subjects
K. Varnäs1, A. Jucaite1,2, P. Stenkrona1, S. De Vita3, A. Savage3, A. 
Varrone1, P. Johnström1,2, Z. Cselényi1,2, M. Schou1,2, C. Davison4, 
A. Sykes5, M. Hoch4, A. Vazquez-Romero1, M. M. Moein1, C. 
Halldin1, M. S. Merchant3, M. Pass4, L. Farde1,2; 1Department of 
Clinical Neuroscience, Centre for Psychiatry Research, Karolinska 
Institutet and Stockholm County Council, Stockholm, SWEDEN, 
2PET Science Centre, Precision Medicine and Genomics, IMED 
Biotech Unit, AstraZeneca, Karolinska Institutet, Stockholm, 
SWEDEN, 3Oncology Translational Medicines Unit, IMED Biotech 
Unit, AstraZeneca, Boston, MA, UNITED STATES OF AMERICA, 
4Early Clinical Development, IMED Biotech Unit, AstraZeneca, 
Cambridge, UNITED KINGDOM, 5Oncology IMED, IMED Biotech 
Unit, AstraZeneca, Cambridge, UNITED KINGDOM.

Introduction: The protein kinase ATM (ataxia telangiectasia 
mutated) is a key mediator in the cellular response to cytotoxic 
DNA double strand breaks induced by radiation (1). Activated 
ATM facilitates DNA damage repair (DDR). Hence ATM inhibi-
tion decreases DNA damage repair and ultimately affects tumor 
growth. AZD1390 is a novel, highly potent and selective ATM 
inhibitor (ATMi), targeting active DDR pathways, and current-
ly examined in a phase 1 study in combination with radiation 
therapy for the treatment of glioblastoma multiforme and brain 
metastases (NCT03423628). Aim: The primary objective of this 
phase I PET study (NCT03215381) was to measure the brain ex-
posure of 11C-labelled AZD1390 after intravenous administration 
of a microdose in healthy subjects with an intact blood-brain 
barrier (BBB). Methods: A single microdose of [11C]AZD1390 
(mean injected mass 1.21µg, range 0.46-4.67 µg; radioactivity 
288 MBq, range 232-369 MBq) was administered intravenously 
in each of 8 healthy male subjects (age 21-65 years). The radio-
activity concentration of [11C]AZD1390 in brain was followed for 
90 minutes using a high resolution PET system. Brain MRI (3D 
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T1-weighted) was used for co-registration of PET and automat-
ed delineation of regions of interest. Radioactivity in arterial 
blood was measured to obtain a metabolite corrected arterial 
input function for quantitative compartment analysis of [11C]
AZD1390. The calculated parameters were: maximum brain ra-
dioactivity concentration, (Cmax(brain), percent of injected radioac-
tivity, %ID); time of maximum brain radioactivity concentration, 
Tmax (brain); brain to plasma ratio (Kp) assessed as the total distri-
bution volume, VT; and free brain to plasma ratio (Kpu,u) calculat-
ed based on VT and the free fractions in brain and plasma (2). 
Safety was monitored by laboratory health examinations, and 
recording of vital signs, ECG and adverse events (AEs). Results: 
The brain radioactivity after injection of [11C]AZD1390 reached a 
Cmax(brain) of 1.00 %ID (mean, range 0.54-1.33) at a Tmax of 21 min 
(mean, range17-30) min. The mean VT for the whole brain was 
5.20 (2.31-9.19) mL*cm-3 and Kpu,u was 0.24 (0.11-0.42). No AEs re-
lated to administration of a microdose of [11C]AZD1390 were re-
ported during the study. Conclusions: The results of this study 
show that [11C]AZD1390 passes the blood-brain-barrier and pro-
vides good brain exposure in human subjects. Further studies in 
patients with CNS malignancies are warranted to evaluate ther-
apeutic effect of pharmacologic doses of the ATMi AZD1390 in 
combination with radiation therapy. References: (1) Bakkenist 
CJ, Kastan MB. Nature. 2003; 421: 499-506; (2) Schou M et al. Int J 
Neuropsychopharmacol. 2015; 18:pyv036

EP-0861
90Y-labeled of phosphates-coated magnetic nanoparticles 
as a potential tumor treatment radiopharmaceuticals
D. Jankovic, M. Radović, M. Mirković, A. Vukadinović, M. Perić, D. 
Petrović, B. Antić, S. Vranjes-Djurić; University of Belgrade, Vinča 
Institute of Nuclear Sciences, Belgrade, SERBIA.

Magnetic nanoparticles (MNPs) have been intensively used for 
a wide variety of biomedical applications. In the present study, 
MNPs coated with imidodiphosphate (IDP) or inositol hexa-
phosphate (IHP) were synthesized and labeled with 90Y. The aim 
is to investigate the possibility of radiolabeled coated MNPs 
use in the therapy as multifunctional agents capable to localize 
both radioactivity and magnetic energy at a tumor site. MNPs 
were synthesized by co-precipitation of ferric and ferrous salts 
in a basic solution. Characterization of the MNPs was performed 
using X-ray powder diffraction, transmission electron micros-
copy, Fourier transform infrared spectroscopy, dynamic light 
scattering and laser Doppler electrophoresis. The heating ability 
of MNPs was quantified through the specific power absorption 
(SPA) measurements. The MNPs were labeled with 90YCl3 and 
used in in vitro stability studies in saline and human serum and 
in vivo studies in normal and NOD/SCID mice bearing human 
LS174T colon carcinoma tumors. The coating of MNPs with 
phosphates made them biocompatible, increased their colloi-
dal stability and allowed the binding of the radionuclide 90Y to 
the available functional groups on the surface of the MNPs. IDP 
and IHP have not hitherto been used for coating of MNPs and 
the results of this study showed that the phosphate groups in-
fluenced the modification of the surface of MNPs. The obtained 
values for the specific power absorption of MNPs (46.95-80.76 

W/g) in different physiological media indicated their possible 
application for hyperthermia treatment. Both types of coated 
MNPs were 90Y-labeled in a reproducible high yield (>98 %). In vi-
tro studies of 90Y-MNP in saline and human serum showed their 
high stability after 72 h. The biodistribution analyses of 90Y-Fe3O4-
IDP and 90Y-Fe3O4-IHP MNPs after intravenous administration to 
normal nude mice revealed that the maximum of the injected 
dose was observed in the liver (91.78% and 85.23%), followed by 
the spleen (3.53% and 7.89%) and the lungs (2.16% and 2.60%) 
at 72 h post injection, respectively. An insignificant amount of 
radioactivity after 72 h was detected in femur, a target organ for 
free 90Y, indicating that 90Y was tightly attached to the surface 
of the MNPs. Compared to intravenous injection, intratumoral 
injection of both nanoparticles can directly deposit large doses 
to tumor site, without the toxicity to other organs. The results 
of this comprehensive study showed the great promise of ra-
diolabeled biocompatible phosphate magnetic complexes for 
therapeutic uses combining magnetic hyperthermia and radio-
therapy.

EP-0862
[18F]RPS-547: Improving the pharmacokinetics of [18F]RPS-
544 for CXCR4 targeted PET Imaging
A. Amor-Coarasa, J. M. Kelly, A. Nikolopoulou, P. K. Singh, C. 
Williams, Y. Vedvyas, M. M. Jin, J. D. Warren, J. W. Babich; Weill 
Cornell Medical College, New York City, NY, UNITED STATES OF 
AMERICA.

Aim: The recently reported [18F]RPS-544 showed good, CX-
CR4-specific uptake in tumors, but high activity in the hepa-
tobiliary pathway. Therefore we aimed to make specific struc-
tural modifications in order to obtain an improved [18F]-labeled 
with superior tumor/tissue ratios for high contrast imaging of 
CXCR4 expression. Materials and Methods: RPS-546, -547 and 
-552 were designed to replace the 2-fluoropyridyl moiety of 
RPS-544 with a fluoroethyltriazole. The ligands and their alkyne 
precursors for radiolabeling were synthesized in 3 steps. In vi-
tro evaluation of the ligands included a competitive binding 
assay against [68Ga]pentixafor, determination of Kd and inter-
nalization in PC3-CXCR4 cells. Radiofluorination was achieved 
following a click reaction using 2-[18F]fluoroethylazide. Labelled 
compounds were screened by μPET/CT imaging at 1 h post in-
jection (p.i.). Biodistributions (n=5/compound) of [18F]RPS-552 
(1 h p.i.) and [18F]RPS-547 (1 and 2 h p.i.) were performed BAL-
B/C nu/nu mice bearing bilateral PC3-WT/PC3-CXCR4 tumors. 
Specificity for CXCR4 was determined by co-injection of AMD-
3100 (5 mg/kg). Results: The labeling via click chemistry was 
accomplished manually in a 2 h, non-optimized synthesis with 
an overall yield of 44.3±7.1% (decay corrected, n=8) and molar 
activity >185 GBq/µmol. Although the IC50 of RPS-547 (601±118 
nM) and RPS-552 (515±68 nM) was considerably lower than that 
of RPS-544 (4.9±0.3 nM), imaging by μPET/CT evidenced simi-
lar tumor uptake for all three tracers but faster renal excretion, 
leading to better contrast, for [18F]RPS-547 and [18F]RPS-552. [18F]
RPS-546, with IC50≈1500 nM, showed no specific targeting in 
vivo. Biodistribution studies confirmed PC3-CXCR4 tumor up-
take to be 3.1±0.5 %ID/g for [18F]RPS-547 and 2.5±0.1 %ID/g for 
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[18F]RPS-552, comparable to uptake of [18F]RPS-544 in the same 
animal model (p=0.57 and 0.16 respectively). Activity levels in 
the liver and intestines were 5x lower than that of [18F]RPS-544. 
All tumor/tissue ratios were significantly improved (p<0.01) for 
[18F]RPS-547 relative to [18F]RPS-544. Co-injection of AMD-3100 
reduced uptake in the PC3-CXCR4 tumor by 60-70% and by 
nearly 100% in the bone and spleen. Levels of [18F]RPS-552 in 
the bone and spleen were substantially, but not completely, 
reduced by AMD-3100. Conclusions: [18F]RPS-547, a structural 
analog of [18F]RPS-544, shows CXCR4-specific uptake in tumors 
and improved pharmacokinetics relative the parent compound. 
The substitution of a fluoroethyltriazole moiety for a 2-fluoropy-
ridyl moiety reduced binding affinity in vitro when compared to 
[18F]RPS-544, but resulted in improved images with comparable 
tumor uptake but much better contrast to normal tissue.

EP-0863
In vivo imaging of Tau deposition using a new tracer-
18F-S16 in comparison with 18F-THK5317 in Alzheimer’s 
disease
L. Fu1, K. Zhou2, X. Zhang1, F. Yi3, M. Cui2, J. Zhang1, B. Xu1, J. Tian1; 
1Department of Nuclear Medicine, the Chinese PLA General 
Hospital,, Beijing, CHINA, 2Key Laboratory of Radiopharmaceuticals, 
Ministry of Education, Beijing Normal University, Beijing, CHINA, 
3Lishilu Outpatient, PLA Rocket Force General Hospital, Beijing, 
CHINA.

Purpose: The purpose of this pilot human study was to evaluate 
the effectiveness of a new tau tracer ((S)-1-(4-(6-(dimethylami-
no) naphthalen-2-yl)phenoxy)-3-fluoropropan-2-ol, 18F-S16) in 
identifying AD patients from healthy controls (HCs) as compared 
with 18F-THK5317. Methods: The study cohort consisted of 5 
AD, 1 FTLD, 1 PSP, 1 DLB, 6 HCs and 2 young volunteers (Youngs). 
Dynamic PET was performed over a period of 90 min after injec-
tion of tracers in HCs and Youngs. Static data acquisitions with a 
duration of 20-min from 40 min to 60 min after tracers’ adminis-
tration were performed in all patients to analyze the standard-
ized uptake value (SUV) and cortical-to-cerebellum SUV ratios 
(SUVRs). Voxel-based analysis of both tracers was employed to 
assess their uptake differences between populations. Results: 
Both tracers were distributed to the brain of all controls rapidly 
but the clearance of 18F-S16 was slower than 18F-THK5317 with-
in 90 min acquisition. In addition, 18F-S16 displayed higher grey 
matter but lower white matter uptake than 18F-THK5317 in con-
trols. Nonspecific uptake was observed in both tracers in basal 
ganglia and brain stem, but the eyeball uptake was observed 
only in 18F-THK5317. In comparative studies, the cortical average 
SUVR of 18F-THK5317 was 1.22 ± 0.06 for AD versus 1.13 ± 0.03 
for HCs (F = 5.73, P < 0.05), and for 18F-S16, that was 1.19 ± 0.10 
versus 1.17 ± 0.06 (F = 1.54, P > 0.05). In voxelwised analysis, AD 
patients showed significant increased cortical 18F-S16 binding 
in the bilateral basal temporal cortex, hippocampus, prefrontal 
cortex, insular, ACC and lateral parietal cortex; 18F-THK5317 dis-
played increased abnormal retention in bilateral basal temporal 
cortex, lateral temporal cortex, prefrontal cortex, PCC/precu-
neus and lateral parietal cortex. The patterns of uptake of both 
tracers were similar in FLTD and PSP patients and no obvious 

abnormal uptake was found in the DLB patient. Conclusions: 
Although the binding intensity and distribution of 18F-S16 were 
different with that of 18F-THK5317 in controls, the significant dif-
ference between AD and HCs in cortical regions indicates that 
18F-S16 might be a promising Tau-tracer for PET imaging.

EP-0864
A dual-modality tracer design for peptides based on 
bioorthogonal click chemistry
A. W. Hensbergen1, D. M. van Willigen1, S. J. Spa1,2, M. M. 
Welling1, C. M. de Korne1, M. N. van Oosterom1, T. Buckle1, 
F. W. B. van Leeuwen1,2; 1Leiden University Medical Center, 
Leiden, NETHERLANDS, 2Wageningen University, Wageningen, 
NETHERLANDS.

Introduction: Dual-modality—or rather hybrid—tracers con-
taining both fluorescence and radioactivity imaging labels have 
demonstrated potential during surgical guidance. Given that 
such molecular imaging procedures require the introduction 
of two imaging labels on a single targeting vector, the molec-
ular design is of utmost importance for the tracer performance. 
The aim of this study was to research the possibility to move 
towards bioorthogonal click chemistry as a tool for designing 
hybrid tracers for in vivo use. Methods: Consistency with pre-
vious works was kept by utilising a standardised cyclic RGD 
peptide as targeting vector. Cyclic RGD peptides (c[RGDyK]) 
were functionalised with a custom azide-containing Cy5 dye 
followed by subsequent conjugation via click chemistry to 
BCN- or DBCO-functionalized DTPA and radiolabelling with 111In. 
The prepared hybrid tracers were studied for chemical stability, 
serum interaction and photophysical characteristics, followed 
by in vitro (Geβ3 cells; flow cytometry, fluorescence microsco-
py) and in vivo (orthotopic 4T1 mouse tumour model; SPECT 
imaging, fluorescence imaging and %ID/g distribution studies). 
Results: The quantum yield of N3-Cy5-(SO3)-COOH was ΦF = 6%, 
which increased by 116 or 250% after click chemistry (DTPA-
DBCO-N3-Cy5-(SO3)-c[RGDyK] ΦF = 13% and DTPA-BCN-N3-Cy5-
(SO3)-c[RGDyK] ΦF = 21%). Both tracers proved to be chemically 
stable and displayed a comparable serum interaction (40 ± 2 
and 44 ± 2% bound for DTPA-DBCO-N3-Cy5-(SO3)-c[RGDyK] and 
DTPA-BCN-N3-Cy5-(SO3)-c[RGDyK], respectively). In vitro studies 
indicated that the BCN click handle negatively influenced the 
affinity for αvβ3 (KD = 158 ± 119 nmol) as compared to the DBCO 
handle (KD = 26 ± 6). With both tracers, orthotopic 4T1 tumours 
could be visualised using SPECT imaging. High renal accumula-
tion was observed for both analogues (22 ± 6 vs. 15 ± 3 %ID/g) 
and renal excretion was favoured over hepatobiliary excretion. 
Tumour-to-muscle ratios were similar (4.8 ± 2.1 and 5.1 ± 1.5; 
DBCO-N3-Cy5-(SO3)-c[RGDyK] and DTPA-BCN-N3-Cy5-(SO3)-
c[RGDyK], respectively), but tumour-to-fat ratios were again 
poorer for the BCN analogue (5.0 ± 3.4 and 2.7 ± 1.8; DBCO-N3-
Cy5-(SO3)-c[RGDyK] and DTPA-BCN-N3-Cy5-(SO3)-c[RGDyK], re-
spectively). Conclusion: Use of bioorthogonal click chemistry 
enables the progressive design of hybrid tracers. Although our 
findings indicate the DBCO-based design holds most potential, 
the findings indicate that further structural refinement may pos-
itively influence tracer performance in the future.
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EP-0865
A Novel Molecule for the Systemic Imaging and Treatment 
of Rheumatoid Arthritis
N. R. Stevenson1, J. Simón2, L. Cooper2, R. K. Frank2, H. W. Strauss3, G. 
R. Gonzales1; 1Serene, LLC, Buford, GA, UNITED STATES OF AMERICA, 
2IsoTherapeutics Group, LLC, Angleton, TX, UNITED STATES OF 
AMERICA, 3Memorial Sloan Kettering Cancer Center, New York, NY, 
UNITED STATES OF AMERICA.

Introduction: A Tc-99m labeled mannosyl-dextran molecule 
(Tc-99m tilmanocept) has demonstrated specificity for target-
ing CD206 macrophages associated with sentinel nodes in 
breast cancer patients. The CD206 receptor is also expressed 
on inflammatory cells in the joints of patients with rheumatoid 
arthritis (RA) and in other inflammatory conditions (such as ath-
erosclerosis) [1]. In patients with advanced RA, direct injections 
of radiocolloid into affected joints are used therapeutically to 
relieve pain and increase mobility. RA rarely effects a single joint, 
so multiple injections at multiple sites are required. If the radio-
colloid could be administered systemically, it may be possible to 
treat multiple joints simultaneously. We combined a therapeutic 
isotope, Sn-117m (γ 159 keV, 86% ; e- ~140 keV, 112% ; t½ 14d) 
with mannosyl-dextran to test the ability of the therapeutic trac-
er to localize in sites of inflammation in similar fashion to Tc-99m 
tilmanocept. Methods: Sn-117m was chelated with aminoben-
zyl-DOTA. Mannose coupled dextran amine was combined with 
the Sn-117m chelate and the pH was adjusted and the final 
product purified with a size exclusion column. Yields ranged 
from 30 to 60%. A sterile abscess (containing CD206 macro-
phages) was induced in eight BALB/c mice (injection of 20 uL of 
turpentine into the gastrocnemius muscle). Twenty-four hours 
later mice were each injected with 20 µL (~200 kBq) of Sn-117m 
composition into the lateral tail vein. Four mice were sacrificed 
at 2 hours after and the other four at 24 hours after the injec-
tion. Identical parallel experiments were also performed with 
8 additional mice using the commercial preparation of Tc-99m 
tilmanocept. Biodistribution analyses were performed of tissues 
and fluids. Results: A comparison demonstrated similar elevat-
ed abscess to normal muscle uptake with both compounds. 
Biodistribution profiles were similar although an increase in liver 
uptake was observed for the Sn-117m molecule. Conclusions: 
These studies suggest that systemic administration of a Sn-
117m tilmanocept analogue localizes in inflamed RA tissue. 1. 
“The inextricable axis of targeted diagnostic imaging and thera-
py: An immunological natural history approach”, F.O Cope et al., 
Nuclear Medicine and Biology 43, (2016) 215-225 

EP-0866
Pharmacokinetic properties of Gallium-68 labeled 
hydroxypropyl-beta-cyclodextrin
I. Hajdu1, G. Trencsényi1, É. Fenyvesi2, M. Malanga2, L. Szente2, 
G. Vasvári3, J. Váradi3, M. Vecsernyés3, F. Fenyvesi3; 1Division of 
Nuclear Medicine and Translational Imaging, Medical Imaging 
Department, University of Debrecen, Debrecen, HUNGARY, 
2Cyclolab Cyclodextrin R&D Laboratory Ltd., Budapest, HUNGARY, 
3Department of Pharmaceutical Technology, University of 
Debrecen, Debrecen, HUNGARY.

Introduction: A new renaissance started in the research and 
application of cyclodextrins a few years ago. The number of 
novel derivatives are increasing and new applications has 
been appeared. Fluorescent and radiolabeled cyclodextrin 
derivatives are new tools in cyclodextrin research. By the help 
of these molecules the cellular interactions, biological activity, 
pharmacokinetics and in vivo distribution can be monitored 
by imaging techniques. The aim of our study was to synthetize 
the 68Ga-labeled NODAGA-hydroxypropyl-beta-cyclodextrin 
(68Ga-NODAGA-HPBCD) and test the pharmacokinetic prop-
erties and in vivo distribution of this radiolabeled molecules. 
Methods: p-NCS-benzyl-NODA-GA (NODAGA) was conju-
gated to the 6-deoxy-6-monoamino-(2-Hydroxypropyl)-β-cy-
clodextrin (NH2-HPBCD). The product (NODAGA-HPBCD) was 
analyzed by analytical RP-HPLC and verified with high resolu-
tion mass spectrometry. In the next step the NODAGA-HPBCD 
was labeled with Gallium-68 (68Ga). The 68Ga labeled NODA-
GA-HPBCD (68Ga-NODAGA-HPBCD) was characterized. The ra-
diochemical purity (RCP%), partition coefficient (log P values), 
and in vitro stability of 68Ga-NODAGA-HPBCD was determined. 
Thereafter in vivo distribution and pharmacokinetic properties 
of 68Ga-NODAGA-HPBCD was monitored by positron emission 
tomography (PET). Results: NODAGA-HPBCD was purified by 
preparative RP-HPLC and the purity was better than 99%. The 
radiochemical purity of the 68Ga-NODAGA-HPBCD was higher 
than 98%, the specific activity was 16.72 ± 2.34 GBq/μmol, and 
the decay corrected yield was 75.64 ± 6.21% (n = 8). The octa-
nol/water partition coefficient of 68Ga labeled NODAGA-HPBCD 
was found to be −3.08 ± 0.12. For in vitro stability measure-
ments the 68Ga-NODAGA-HPBCD were added to mouse plasma 
at 37°C and measured with analytical radio-HPLC. Aliquots were 
taken at 15, 30, 60 and 90 minutes and the radiochemical purity 
results were higher than 95% in all cases. In vivo dynamic and ex 
vivo biodistribution studies using control BALB/c mice revealed 
that 68Ga labeled NODAGA-HPBCD was mainly excreted by the 
kidney, due to its hydrophilic properties that has been proved 
by the partition coefficient. The accumulation of the radiotracer 
in abdominal organs was very low, and no uptake was found in 
the brain. Conclusion: In this study, 68Ga labeled NODAGA-HP-
BCD was successfully produced and tested in vitro and in vivo. 
The synthesized NODAGA-HPBCD was characterized and la-
beled with 68Ga successfully. Overall, the outcome of our study 
indicates that the in vivo behavior of radiolabeled cyclodextrins 
can be examined by PET techniques, thus these derivatives are 
suitable for further pharmacokinetic measurements. This study 
was supported by FK_17 (FK124634) research grant of the Na-
tional Research, Development and Innovation Office, Budapest, 
Hungary

EP-0867
Towards an improved radiotracer to study P-glycoprotein 
function at the blood-brain barrier: first human PET data 
with [11C]metoclopramide
M. Bauer1, N. Tournier2, S. Auvity2, V. Pichler1, L. Nics1, E. Klebermass1, 
M. Hacker1, M. Zeitlinger1, O. Langer1; 1Medical University of Vienna, 
Vienna, AUSTRIA, 2Imagerie Moléculaire In Vivo, IMIV, CEA, INSERM, 
CNRS, Orsay, FRANCE.
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Aim: At the human blood-brain barrier (BBB), P-glycoprotein 
(ABCB1) limits brain distribution of diverse drugs. Currently 
available PET tracers to study cerebral ABCB1 function ((R)-[11C]
verapamil, [11C]N-desmethyl-loperamide) are avid ABCB1 sub-
strates with low brain uptake, which possess inadequate sen-
sitivity to detect moderate changes in ABCB1 function at the 
BBB. Metoclopramide is a weak ABCB1 substrate with sufficient-
ly high passive permeability to cross the BBB. The aim of this 
study was to assess the influence of ABCB1 on the neurophar-
macokinetics of [11C]metoclopramide. Materials and Meth-
ods: Ten drug free, healthy volunteers (mean age: 26±4 years) 
underwent 60 min PET scans with [11C]metoclopramide before 
and during a 2 hour infusion of the ABCB1 inhibitor cyclospo-
rine A (CsA) at a dose of 2.5 mg/kg body weight/hour. Arterial 
plasma concentrations of [11C]metoclopramide and its radiola-
belled metabolites were determined with radio-HPLC to derive 
a metabolite-corrected arterial input function. Individual, MRI-
based whole brain grey matter region of interest was used to 
extract PET activity values. PET and plasma data were modeled 
employing a reversible 1-tissue-2-rate constant compartmental 
model. In addition, the elimination rate constant of radioactivity 
from the brain (kE) was determined by linear regression analysis. 
Results: In baseline scans, [11C]metoclopramide showed appre-
ciable brain uptake (total volume of distribution VT: 2.11±0.33 
mL/cm3), which was approximately 3-fold higher than that of 
[11C]verapamil. During CsA infusion, there was a significant de-
crease in radioactivity elimination from the brain (change in kE: 
-40±20%, p<0.0001, paired t test). Moreover, K1 was increased 
by +9±12% (p=0.0533), k2 was decreased by -15±5% (p<0.0001) 
and VT was increased by +29±17% (p=0.0002). Forty minutes 
after radiotracer injection, 53±14% and 51±13% of total radio-
activity in plasma consisted of unchanged parent tracer in scan 
1 and scan 2, respectively. Discussion: We found a significant 
increase in brain distribution of [11C]metoclopramide under 
conditions of partial ABCB1 inhibition, which confirms that [11C]
metoclopramide is transported by ABCB1 at the human BBB. 
The same CsA infusion protocol caused in humans an approx-
imately 65% increase in K1 and VT and no change in k2 of [11C]
verapamil (Muzi et al. JNM 2009;50:1267-75). In contrast to cur-
rently available avid ABCB1 substrate radiotracers, ABCB1 inhibi-
tion led to a decrease in radiotracer elimination from the brain, 
which suggests that ABCB1 exerts a pharmacokinetically differ-
ent impact on brain distribution of weak as compared with avid 
ABCB1 substrates. [11C]Metoclopramide may be better suited to 
detect disease-induced alterations in ABCB1 function at the BBB 
than avid ABCB1 substrates.

EP-0868
In vivo PET imaging and Kinetic Profile of 18F-FC119S in 
5xFAD Mouse model: a preliminary study
K. Lee, S. Oh, W. Chung, H. Lee, J. Park, Y. Lee, S. Lim, J. Choi; KIRAMS, 
Seoul, KOREA, REPUBLIC OF.

Purpose: 18F-FC119S is a positron emission tomography (PET) 
tracer for imaging β-amyloid (Aβ) plaques in Alzheimer’s dis-
ease (AD). The aim of this study is to evaluate the efficacy of 
18F-FC119S in quantitating Aβ deposition in a mouse model of 

AD by PET. Method: Dynamic 18F-FC119S PET images were ob-
tained in 5xFAD (n = 5) and wild-type (WT) mice (n = 7). The 
brain PET images were spatially normalized to the M. Mirrione 
T2-weighted mouse brain MR template, and the volumes of 
interest were then automatically drawn on the cortex, hippo-
campus and cerebellum. The specific binding of 18F-FC119S to 
Aβ was quantified as the distribution volume ratio using Logan 
graphical analysis with the cerebellum as a reference tissue. 
The Aβ levels in the brain were also confirmed by immunohis-
tochemical analysis. Results: For the 5xFAD group, radioactivi-
ty levels in the cortex and the hippocampus were higher than 
those for the WT group. In these regions, specific binding was 
approximately 1.2-fold higher in 5xFAD mice than in normal 
mice. Immunohistochemistry supported these findings; the AD 
group showed severe Aβ deposition in the cortex and hippo-
campus in contrast to the WT group. Conclusion: These results 
demonstrated that 18F--FC119S PET can differentiate amyloid 
deposition in 5xFAD mice from that in WT mice. Acknowledge-
ments: FutureChem (Korea) is acknowledged for the synthesis 
of 18F--FC119S. This study was supported by a grant from the 
Korea Institute of Radiological and Medical Sciences (KIRAMS), 
which is funded by the Ministry of Science and ICT(MSIT), Re-
public of Korea (1711062441/50461-2018, 50536-2018).

EP-0869
Can we image Malignant Pleural Mesothelioma with 68Ga-
DOTA-Neurotensine analogue? In vitro study
M. Marenco1, M. G. Persico2, G. Cavenaghi1, V. Frangipane1, F. 
Meloni1, L. Lodola1, M. Hodolič3,4; 1Fondazione IRCCS Policlinico San 
Matteo, Pavia, ITALY, 2University School for Advanced Studies IUSS, 
Pavia, ITALY, 3Nuclear Medicine research department, IASON, Graz, 
AUSTRIA, 4Department of Nuclear Medicine, Faculty of Medicine 
and Dentistry, Palacký University - Olomouc, CZECH REPUBLIC.

Aim: Malignant Pleural Mesothelioma (MPM) is an aggressive 
tumor with increasing incidence as a result of widespread ex-
posure to asbestos. Most of the patients with MPM do not ex-
perience symptoms until the late-stage. Additionally, MPM is 
commonly unresponsive to conventional chemo-radiotherapy 
and most patients die within 7-9 months of diagnosis. Up to 
date, 18F-FDG PET/CT imaging does not significantly increase 
the accuracy of early diagnosis of MPM.. Due to the high neu-
rotensin receptor-1 (especially NTSR1) expression of MPM cells, 
we decided to evaluated the diagnostic relevance of a new and 
promising imaging molecular PET probe: a neurotensin frag-
ment derivatized with DOTA and labeled with 68Ga, named DO-
TA-NT-20.3. We evaluated this drug in vitro on the mesothelioma 
cell line MSTO-211H, by cell kinetic uptake assay. Materials and 
Methods: 68Ge/68Ga Generator was eluted with 8mL 0,1M HCl. 
A cleaning elution was carried out to eliminate the 68Zn pres-
ent in the generator, which can affect the synthesis yield. For 
the preparation of 68Ga-DOTA-NT-20.3 fragment, 150-800MBq of 
68GaCl3 (app. 8.0mL) and 50µg of precursor, dissolved in 50µL 
TraceSelect Water, were used in an automatic synthesis module. 
The 68Ga elution was pre-purified on SCX column. The purified 
68Ga3+ was obtained eluting the column with 0.8mL of NaCl/HCl 
3M solution (pH=1). 2mL of CH3COONa/CH3COOH 0.8M buffer 
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and 400µL EtOH/H2O at 50/50% (v/v) was added to 50µg NT-
20.3 and to 0.8mL 68Ga3+ solution eluted from column. The re-
actor was heated to 80±2°C for 3 min and then to 110±2°C for 7 
min. The product was diluted to 8mL with 0.9% saline solution. 
Final product pH ranged between 4.0 and 5.0. MSTO-211H cells 
were incubated with 100kBq of 68Ga-DOTA-NT-20.3 and uptake 
was measured at different time points (60, 80, 100, 140 min), 
with a 3’’x 3’’NaI(Tl) pinhole gamma counter. Results: Our results 
showed that 68Ga-DOTA-NT-20.3 uptake plateaued 80 min after 
incubation. Saturation binding experiments were performed 
and statistical analysis revealed a Hill slope of h between 0 and 
1, thus indicating that the radiolabeled compound has multiple 
binding sites without a positive cooperativity. Conclusion: The 
new radioligand 68Ga-DOTA-NT-20.3 can have an important role 
in the early diagnostic procedure of patients with MPM. Further-
more, the substitution of the 68Ga diagnostic isotope with a ther-
apeutic one (such as 223Ra, 90Y, 177Lu, 111In) could lead this tracer 
being used as a new specific therapeutic agent for patients with 
MPM.

EP-0870
A Pre-targeting Approach For Liver Radioembolization
M. M. Welling1, S. J. Spa1,2, D. D. D. Rietbergen1, T. Buckle1, 
F. W. B. van Leeuwen1,2; 1Leiden University Medical Center, 
Leiden, NETHERLANDS, 2Wageningen University, Wageningen, 
NETHERLANDS.

Aim: Theranostic applications such as hepatic radioemboliza-
tion for the treatment of liver metastasis can suffer from discrep-
ancies between diagnostic planning (scout-scan) and the ther-
apeutic delivery itself, resulting in unwanted side-effects such 
as pulmonary shunting. We reasoned nanotechnology based 
supramolecular interactions could help overcome this short-
coming, thereby directly linking pre-interventional diagnostics 
to the local delivery of therapy. We here present a theranostic 
pre-targeting concept based on host-guest interactions. With 
this concept the distribution observed in the scout scan pro-
vides a target for a secondary (therapeutic) vector. Materials & 
Methods: Adamantane functionalized macroaggregated albu-
min particles (MAA), acted as guest-vector and were (optionally) 
labeled with technetium-99m (99mTc-MAA-Ad). The secondary 
host-vector, Cy50.5CD9PIBMA39 was labeled with either 99mTc or 
111In. In vitro serum stability of host-guest complexes were stud-
ied during 44h at 37oC. For pre-targeting (99mTc-)MAA-Ad was 
intra-hepatically administered in mice. Two hours thereafter, 
99mTc- or 111In-Cy50.5CD9PIBMA39 was administered I.V. Between 2 
and 44h p.i. (dual-isotope) SPECT imaging was performed and 
the %ID/g in various tissues was determined. Pre-targeting with 
non-functionalized MAA or injections with mere PBS served as 
controls. Results: In vitro MAA-Ad and Cy50.5CD9PIBMA39 were 
stable, only showing 10-20% dissociation at 44h incubation. In 
vivo (dual-isotope) SPECT imaging of host-guest interactions in 
mice confirmed co-localization between Cy50.5CD9PIBMA39 and 
MAA-Ad in the liver. Hepatic uptake of radiolabeled Cy50.5CD-

9PIBMA39 amounted to 14.9 ± 6.1%ID/g at 2h p.i. which increased 
to 26.2 ± 2.1%ID/g at 44h p.i.. Hepatic uptake values as result 
of pre-targeting were significantly higher compared to those 

in control mice. Uniquely, for the first time, this data indicates 
that the formation of multivalent supramolecular interactions 
between cyclodextrin and adamantane can be used to drive 
complex formation in the chemically challenging in vivo envi-
ronment. Conclusion: Our data demonstrates pre-targeting 
strategies could help innovate radioembolization procedures, in 
particular those based on multivalent supramolecular interac-
tions. The potential of early preclinical findings warrant further 
chemical optimization of the individual components, possibly 
followed by clinical translation.

EP-0871
Gold nanoparticles coated with antibodies lead to ROS-
dependent apoptotic cell death in non-cancerous human 
cell lines
N. Daems1, O. Fichera2, K. Van Hoecke3, S. Baatout1, T. Cardinaels3, 
C. Michiels4, S. Lucas2, A. Aerts1; 1Radiobiology unit, SCK•CEN, 
Mol, BELGIUM, 2LARN-Narilis, UNamur, Namur, BELGIUM, 
3Radiochemistry expert group, SCK•CEN, Mol, BELGIUM, 4URBC-
Narilis, UNamur, Namur, BELGIUM.

In cancer radiotherapy, gold nanoparticles (AuNPs) have 
emerged as promising radiosensitizers increasing the effec-
tiveness of external beam radiotherapy by local production of 
reactive oxygen species (ROS) and secondary electrons upon 
irradiation. At UNamur, 5 nm gold nanoparticles coated with an 
organic shell of polyallylamine are produced by plasma vapor 
deposition (AuNPs@PPAA). Optionally, the AuNPs@PPAA can be 
conjugated to anti-EGFR antibodies (Cetuximab) (AuNPs@PPAA-
Ctxb) which actively target EGFR-overexpressing cancer cells in 
vitro and in vivo. However, in vivo biodistribution studies have 
demonstrated a significant accumulation in the liver and the 
spleen. Therefore, the cytotoxicity profile of the gold nanopar-
ticles should be properly investigated in healthy cell types prior 
to use the AuNPs@PPAA-Ctxb in clinical applications. Human 
kidney (HK-2) cells and Human telomerase-immortalized micro-
vascular endothelial (TIME) cells were studied as first examples 
of healthy cells. We performed MTS cytotoxicity assays after 3 
hours and 24 hours of incubation and live cell imaging with 
apoptotic markers Annexin V and caspase 3/7 during 72 hours 
of incubation with AuNPs@PPAA(-Ctxb). Transmission electron 
microscopy (TEM) was performed to visualize nanoparticle 
uptake after 30 minutes, 3 hours and 24 hours in the presence 
of nanoparticles with a concentration of 0.005 mg/ml of gold. 
TEM imaging demonstrated gold nanoparticle uptake in the 
cytoplasm already after 30 minutes of incubation with AuNPs@
PPAA-Ctxb and a further increase after 3 hours and 24 hours 
of incubation. The MTS cytotoxicity assay showed a significant 
concentration-dependent reduction in cell viability of TIME cells 
after 3 hours and 24 hours of incubation with AuNPs@PPAA(-
Ctxb), and of HK-2 cells after 24 hours of incubation. For the lat-
ter time point, TIME cells showed a lower EC50 value than that 
of HK-2 cells (0.006 mg/ml vs 0.009 mg/ml for AuNPs@PPAA, and 
0.011 mg/ml vs 0.017 mg/ml for AuNPs@PPAA-Ctxb). Using live 
cell imaging, we observed a significant increase in Annexin V 
and caspase 3/7 activation in HK2 cells and TIME cells after 8 
and 10 hours respectively in a concentration- and time-depen-
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dent manner, indicating apoptosis as the process of cell death. 
Co-exposure of cells with gold nanoparticles and N-acetyl-L cys-
teine, an antioxidant, significantly reduced or delayed apoptosis 
indicating that AuNPs@PPAA(-Ctxb) induces oxidative stress. 
In the future, we will quantify the cellular AuNPs@PPAA-Ctxb 
uptake by means of ICP-MS. Furthermore, ELISA and western 
blot will give more details on damages induced by the oxidative 
stress.

EP-0872
Preparation and radiolabeling of surface-modified 
magnetic nanoparticles with technetium-99m as potential 
radiopharmaceuticals in nuclear medicine
A. Vukadinovic, D. Janković, M. Mirković, M. Radović, M. Perić, Z. 
Milanović, D. Stanković, S. Vranjes-Djurić; University of Belgrade, 
Vinča Institute of Nuclear Sciences, Belgrade, SERBIA.

Recent advances in nuclear medicine have explored nanoscale 
carriers for targeted delivery of various radionuclides in specif-
ic manners to improve the effect of diagnosis and therapy of 
diseases. Magnetic nanoparticles (MNPs) have been widely de-
veloped for medical applications due to their high versatility, 
excellent functional properties, with the possibility to control 
different topological parameters relevant for multidisciplinary 
applications. The aim of the present study was to characterize 
MNPs coated with two hydrophilic bisphosphonate ligands, 
i.e., methylene diphosphonate (MDP) and 1-hydroxyethylidene 
diphosphonate (HEDP) and labeled with 99mTc. The purpose of 
this study was to examine if the above nanoparticles, can be 
used, for hyperthermia application and nuclear medicine imag-
ing. The bisphosphonate coated MNPs were synthesized using 
co-precipitation method. Characterization of the MNPs was per-
formed using X-ray powder diffraction, transmission electron 
microscopy, Fourier transform infrared spectroscopy, dynamic 
light scattering and laser Doppler electrophoresis. The heating 
ability for cancer hyperthermia therapy application was quanti-
fied through the specific power absorption (SPA) measurement. 
Radiolabeling of both bisphosphonate-coated Fe3O4 nanoparti-
cles with 99mTc were carried out using SnCl2 as a reducing agent. 
99mTc-MNPs were additional used for in vitro stability studies in 
saline and human serum and in vivo biodistribution studies in 
normal and NOD/SCID mice bearing human LS174T colon car-
cinoma tumors. The obtained SPA values of aqueous solutions 
Fe3O4-MDP and Fe3O4-HEDP are 67.3-183 and 55-131 W/g re-
spectively for increasing field frequency between 252 kHz and 
577 kHz indicated their possible application for hyperthermia 
treatment. Both radiolabeled MNPs were obtained in high ra-
diochemical yield (>95%) and proved stable in vitro. The in vivo 
studies for both 99mTc-MNPs have shown significant liver and 
spleen uptake at all examined time points in normal mice, due 
to their colloidal nature. Accumulation of both labeled MNPs in 
other organs was negligible. We compared the uptake of both 
99mTc labeled MNPs in tumor bearing mice from different admin-
istration routes (intratumoral or tail vein injection). In compari-
son, the overall tumor concentrations of both 99mTc-MNPs were 
significantly higher after intratumoral than after intravenous ad-
ministration (P< 0.001). The tumor uptake values after intrave-

nous injection were negligible. The obtained results of specific 
power absorption demonstrate potential therapeutic applica-
tions of Fe3O4-MDP and Fe3O4-HEDP MNPs. Such radiolabeled 
biocompatible bisphosphonate MNPs with high labeling yield, 
in vitro and in vivo stability, showed the great promise as ther-
anostic nanoagents which combines magnetic hyperthermia 
and SPECT imaging.

EP-0873
Efficient encapsulation of therapeutic radionuclides in 
liposomes based on analysis of radionuclide-chelating 
ligand complex formation
I. O. Umeda, Y. Hamane, H. Fujii; National Cancer Center, Kashiwa, 
JAPAN.

Aim: Liposomes, well-known drug carriers, are also promising 
tools for both diagnostic tumor imaging and radionuclide thera-
py, because they can in principle encapsulate any radionuclides 
and deliver them to the tumor. We aim to develop liposomes as 
a platform of radiotheranostics. For that, efficient radionuclide 
encapsulation is needed, especially therapeutic radionuclides, 
such as 90Y, 177Lu and 64/67Cu. The remote loading method en-
ables efficient labeling of liposomes in which ionophores carry 
radionuclides across the liposomal membrane and pass them 
to pre-encapsulated chelating ligands. However, only labeling 
efficiency was focused and little were reported on the complex 
formation between nuclides and ligands and their stability in 
liposomes. In this study, we determined their analysis conditions 
by using HPLC system, and then examined efficient encapsula-
tion of therapeutic nuclides in liposomes. Methods: Liposomes 
were composed of DSPC and cholesterol, or PEGylated (10%), 
and preloaded 10 mM DOTA or NOTA. The remote loading was 
done firstly with stable isotopes of Cu2+ and Y3+, and then 64Cu 
or 88Y were used with or without stable carriers. Oxine and tro-
polone were used as ionophore. Liposomal aqueous phase was 
obtained by chloroform-water extraction of liposomes. Results: 
HPLC separation and quantification of NOTA, Cu2+ and Cu-NO-
TA has successfully done by combination of cation exchange 
column (CapcelPak CR) and unique ODS column (Capcell Core 
ADME) with HPLC system equipped with aerosol-based detec-
tor NQAD, as each of them had no UV absorption. Each peak 
was validated by mass spectrometry and 64Cu radioactivity. Then 
remote loading of Cu2+ in liposomes was evaluated. Complex 
formation of Cu-NOTA increased depending on amount of 
added Cu. Loading temperature over 40°was needed for high 
loading efficiency. The loading was completed within 10 min. 
Under these condition, 64Cu was successfully encapsulated in 
liposomes with high efficiency (>90%). Encapsulation of 64Cu of 
the 10 GBq equivalency or more was possible. In the similar way, 
HPLC separation of DOTA, Y3+ and Y-DOTA was succeeded and 
88Y encapsulated liposomes were obtained with high efficiency. 
No leakage of loaded radionuclides was observed upon storage 
and after serum incubation for 24 h at 37°. Their biodistribution 
and tumor accumulation were similar with 67Ga-NOTA-lipo-
somes and 111In-DOTA-liposomes. Good tumor accumulation 
was obtained (5.8 %AD/g) in FaDu-bearing mice. Conclusions: 
HPLC analysis of nuclide-ligand complex formation was useful 
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for effective encapsulation of therapeutic radionuclides in lipo-
somes. Research support: This study was supported by Grants-
in-Aid from JSPS, HLSR Grant by MHLW and NCC Research and 
Development Fund.

EP-0874
One-step 18F-fluorination of furin activatable probe for PET 
imaging of tumor
J. Lin, X. Zhao, L. Qiu; Key Laboratory of Nuclear Medicine, Ministry 
of Health, Jiangsu Key Laboratory of Molecular Nuclear Medicine, 
Jiangsu Institute of Nuclear Medicine, Wuxi, CHINA.

Introduction: Peptide analogies have generated great interest 
as tumor positron emission tomography (PET) imaging agents 
due to their attractive property. Nevertheless, the complicated 
radio-labeled process and fast metabolism make the final clin-
ical application of peptide probes challenging. A novel probe 
Acetyl-Arg-Val-Arg-Arg-Cys(StBu)-Gly(18F-AmBF3)-CBT (18F-1), 
was designed by introducing AmMBF3 into the conjugation of 
RVRR peptide and CBT motif for the one-step 18F-fluorination. 
Methods: The radiosynthesis of 18F-1 was under facile condi-
tions in pyridazine-HCl buffer (pH~2.5, 1 M) at 80 °C within 30 
min. The enzyme-controlled condensation was studied in MDA-
MB-468 cell lysates. The cellular uptake of 18F-1 and 18F-1-ctrl 
was studied by the measurement of radioactivity intracellular 
by a γ-counter after incubating with 18F-1 or 18F-1-ctrl (1 μCi) in 
MDA-MB-468 cells. The in vivo behavior of 18F-1 was examined 
by PET imaging using MDA-MB-468 tumor-xenografted mice 
and was compared to that of the 18F-1-ctrl and co-injection of 
unlabeled compound 1. Results: The final radiochemical yield 
(RCY) was determined at 65.3±1.75% with an excellent radio-
chemical purity (RCP>99%). Moreover, under the action of furin 
and GSH, the probe suffered the condensation reaction to form 

dimers and self-assembly into nanoparticles for enduring sig-
nals. The cellular uptake of 18F-1 and 18F-1-ctrl were determined 
to be 10.2±0.37% and 1.19±0.25% at 120 min respectively. For 
in vivo PET imaging, 18F-1 exhibited a 39±0.31 %ID/g tumor 
uptake and 2.93±0.92 tumor-to-muscle ratio at the beginning 
of the injection, which was lowered at 60 min. The co-injection 
of 18F-1 and 1 kept a stable tumor uptake ranging 2.83±0.23 to 
3.40±0.18 %ID/g within 60 min. Conclusions: The one-step la-
beling method shows advantages in the simple labeling pro-
cess with high RCY and short labeling time, which enables a real 
kit process for the synthesis of 18F-radiopharmaceuticals and 
significant for the large scale production of clinic application.
Funding: This work was supported by Natural Science Founda-
tion of Jiangsu (BK20151118), 333 Project of Jiangsu Province 
(BRA2016518) and the Key Youth Medical Talent Project of Jiang-
su Province (grants QNRC2016626 and QNRC2016629).

EP-0875
A population pharmacokinetics approach to evaluate the 
impact of the antibody dose in a context of lymphoma 
radioimmunotherapy (RIT) on dogs
F. Morio-Etienne1,2, M. Rajaud1, S. Becavin1, E. Piccirillo1, G. 
Touzot-Jourde1, A. Vidal3, M. Bourgeois3,2, F. Nguyen1, J. Abadie1, 
N. Varmenot2, L. Ferrer2, C. Bodet-Milin2, C. Ibisch1, J. Barbet3, F. 

Davodeau2, N. Chouin1,2; 1ONIRIS, Nantes, FRANCE, 2Inserm U1232, 
Nantes, FRANCE, 3Arronax, Nantes, FRANCE.

In lymphoma RIT, the administration of a dose of unlabelled 
antibody given as a pre-dose before or in co-infusion with 
the radiolabelled antibody reduces splenic uptake and slows 
the radioconjugate’s clearance from blood. In clinical studies, 
however, it has been complex to evaluate the amount of cold 
antibody required to saturate normal and malignant B-cells in 
spleen. Our study aims at using a population pharmacokinetics 
(PPK) approach to estimate this amount in dogs injected with 
an anti-CD22 MAb and derive the parameters that influence the 
antibody distribution. Seven dogs (6 healthy dogs and 1 dog 
bearing CD22+ B-cell lymphoma) were injected with an an-
ti-canine CD22 antibody radiolabelled with indium-111. The six 
healthy dogs were separated in three groups receiving different 
amounts of antibody (17.75mg, 5mg and 0.75mg). The lympho-
ma dog received 0.75mg of antibody. SPECT/CT images were 
acquired at different time-points following the administration 
(from 1h to 164h). Blood samples were also collected after injec-
tion. SPECT images were then quantified to derive the antibody 
pharmacokinetics. We modelled the experimental data with a 
PPK approach. The pharmacokinetic model considers an imme-
diate uptake in spleen after injection and a potential tumour 
uptake in major organs for the lymphoma dog. Data from the 
seven dogs were gathered and used to identify the adjustable 
parameters of the model following a PPK approach. In healthy 
animals, the antibody clearance for blood was much faster for 
healthy dogs receiving the lowest dose of antibody. Activity 
uptake in the spleen was also dependant on the amount of in-
jected antibody with higher uptake for the dogs receiving 0.75 
mg of antibody (3.8±0.4%IA/g at 45h) compared with the dogs 
receiving 17.75mg of antibody (1.2±0.7%IA/g at 47h). A much 
higher uptake was observed in the spleen of the lymphoma 
dog, infiltrated with disease as assessed with ultra-sound im-
aging (11.1%IA/g at 45h). Despite the sparsity of data, our PPK 
approach made possible the identification of the adjustable 
parameters of the model and fitted well the experimental data. 
Two covariates that influenced the spleen uptake were identi-
fied: the spleen mass and the presence of splenic tumours. In 
healthy dogs, model predicts that an antibody dose around 
0.5 mg/kg is sufficient to saturate the splenic uptake. Our PPK 
approach revealed successful to model pharmacokinetics data 
from healthy and lymphoma dogs in a RIT context. This could be 
used to adapt the amount of antibody to inject to patients and 
thus optimize this therapy.

EP-0876
Transcapillary Escape Rate of 125I-Albumin in Relation to 
Timing of Blood Sampling
Y. Chahid, N. M. G. Rorije, L. Vogt, H. J. Verberne; Academic Medical 
Center Amsterdam, Amsterdam, NETHERLANDS.

Introduction: Increased vascular permeability is an early sign 
of vascular damage. Transcapillary escape rate of albumin 
(TERalb) can be measured using the disappearance of radioac-
tive recombinant human serum albumin (rHSA), according to 
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either a one or two compartmental kinetic model. The aim of 
the study is to evaluate the influence of different blood sam-
pling schemes and the use of different compartmental analy-
ses for the calculation of TERalb. Materials and Methods: Study 
subjects were part of a cross-over intervention study protocol, 
that investigated the effect of a chronic dietary sodium load 
on blood pressure, the endothelial surface layer and microcir-
culation. Blood samples were drawn after 3, 4, 5, 10, 15, 20, 30, 
45 and 60 minutes after intravenous administration of 100 kBq 
I-125 rHSA. TERalb was calculated according different blood sam-
pling schemes, beginning at 3 - 20 till 60 minutes. Results: Only 
85% of the subjects reached maximum concentration (Cmax) 
within 10 minutes, while all participants reached Cmax within 20 
minutes. The calculated TERalb of the one compartmental anal-
ysis using blood samples from T20 min and later (T20 min scheme) 
(n=35, mean TERalb 5.62 ± 2.24%) was significant lower com-
pared to the analysis with samples from T3 min (T3 min scheme) 
(n=15, mean TERalb 7.31 ± 1.50%, p=0.020). The TERalb of the 
two compartmental analysis of the T20 min scheme (n=35, mean 
TERalb 6.09 ± 2.24%) was significant lower compared to the T3 

min scheme (n=13, mean TERalb 7.22 ± 1.47%, p=0.047) and T5 min 
scheme (n=22, mean TERalb 6.69 ± 1.59%, p=0.000). There were 
no significant differences between the mean TERalb of the T20 

min scheme using one compartmental analysis compared to a 
two compartment model (mean difference = -0.368 ± 2,372%, 
p=0.455). In addition, the TERalb based on only two samples (T20 

min and T60 min) was not significant different compared to the TER-

alb using multiple samples (T20 min, T30 min, T45 min and T60 min). Con-
clusion: To allow for a maximum concentration of rHSA in all 
the subjects, sampling schemes must start at least 20 minutes 
after administration of rHSA. The mean TERalb using the T20 min 
sampling scheme was significant lower compared to sampling 
schemes starting at earlier time points. There was no significant 
difference in TERalb using one or two compartmental analysis 
or based on two samples only (T20 min and T60 min) compared to 
multiple samples.
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EP-0877
Results of the production of 68Ga with biomedical 
cyclotron by liquid target
S. Riga1, G. Cicoria2, F. Zagni1, S. Vichi3, D. Pancaldi1, L. Mora4, F. 
Lodi4, M. Marengo1; 1Medical Physics Department, University 
Hospital S. Orsola - Malpighi, Bologna, ITALY, 2Medical 
Physics Department, Azienda Ospedaliero Universitaria di 
Modena, Modena, ITALY, 3Nuclear Engineering Laboratory of 
Montecuccolino, University of Bologna, Bologna, ITALY, 4PET 
Radiopharmacy Unit, University Hospital S. Orsola - Malpighi, 
Bologna, ITALY.

Introduction: Following our preliminary feasibility study, this 
work is aimed to evaluate the production of 68Ga (t1/2=67.63 
min, β+ 88.88%), via the 68Zn(p,n)68Ga reaction by proton irradi-
ation of an enriched zinc nitrate solution, using a biomedical 
cyclotron, as an alternative to current expensive generators. 
The production of 68Ga by liquid target has different advantag-
es: it makes 68Ga routinely available and it is relatively inexpen-
sive. Methods: The target material was prepared by dissolving 
metallic 68Zn (isotopic enrichment of 99.26%) in HNO3 6N and 
then diluting it with HNO3 0.2N (to get the pressure in the target 
under control during irradiation) to obtain a 1.7M solution of 
68Zn(NO3)2. Using the cross-section data (EXFOR database) and 
the proton stopping power (SRIM software), the 68Ga saturation 
yield and its impurities were estimated and this allowed us to 
find the optimal irradiation condition for production of 68Ga 
and minimizing the isotopical impurities. Irradiations were per-
formed with a GE PETtrace cyclotron using a slightly modified 
liquid target. The 16.5 MeV proton beam is degraded using a 
material suitable to improve resistance of the target to acidity 
of the target material, down to an energy of 12 MeV, in order 
to minimize the production of 67Ga through the 68Zn(p,2n)67Ga 
reaction. Irradiations were carried out for 32±1 minutes at 47±2 
µA beam current. During all runs target pressure was stable at 
445±10 psi. The product’s activity was measured using an ac-
tivity meter calibrated with a standard of 68Ge traceable to NIST, 
while radionuclide purity was evaluated by using gamma-ray 
spectrometry with an HPGe detector. Results: The produced 
activity of 68Ga for each irradiation amount to 4.4±0.4 GBq. The 
average saturation yield of 68Ga amounts to 330±30 MBq/µA. 
These results are equal in the amount of 70% of our yields calcu-
lated using theoretical cross sections. The gamma-spectra of the 
irradiated samples showed the presence of different isotopes of 
Ga, Cu and Co, as predicted by the theoretical estimates. Radio-
nuclide purity is within the limits of EU Pharmacopeia up to 3 
hours after end of bombardment. Separation and recovery up 
to a yield of 90±9% was obtained. Conclusions: In summary, 
this approach provides clinically relevant amounts of 68Ga by cy-
clotron irradiation of a liquid target, in adequate chemical form 
and radionuclidic purity, as a competitive, cost effective alterna-
tive to the 68Ge/68Ga generators.

EP-0878
Optimization of Zr-89 Production with RFT-30 Cyclotron
C. K. Vyas, J. Lee, M. Hur, S. Yang, Y. Kong, E. Lee, H. Song, J. Park; 
Korea Atomic Energy Research Institute, Jeongeup-si,, KOREA, 
REPUBLIC OF.

Aim: Zr-89 (t1/2=3.3 d) is one of the appealing unconvention-
al PET radiometal with the favorable nuclear decay kinetics 
and chemical properties for its application in time-consuming 
bio-distribution studies and tumor targeting procedures. Ris-
ing demand of ultrahigh purity and high-specific activity Zr-89 
has propelled the isotope production community worldwide 
to develop an overall efficacious method for its promising pro-
duction and constant supply. In this work, we have summarized 
the efforts made by our team in optimizing the production of 
Zr-89 by 89Y(p, n)89Zr using a 30 MeV prototype cyclotron (RFT-
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30) installed at Korea Atomic Energy Research Institute. Further-
more, semi-automated separation process optimization based 
on syringe pump was developed to obtain high-purity 89Zr 
for research applications. Material and Methods: Production 
was optimized by irradiating varying thickness (0.1 -0.65 mm) 
of high purity 89Y targets with 12-14 MeV protons using 10μA - 
30μA current at solid target irradiation station and production of 
1.6 mCi/μAh 89Zr was achieved. After cooling the target for one 
hour its rapid dissolution of was achieved in 6 M HCl. Separation 
and purification of 89Zr in oxalate as well as chloride form from 
the target matrix was achieved by employing commercially 
available hydroxamate based resin and QMA cartridge respec-
tively. The comparative and comprehensive column operation 
studies using gravity flow, vacuum system and syringe pump 
were carried out. Radionuclidic and radiochemical purity was 
ascertained by HPGe and radio TLC respectively. Results and 
Conclusions: Using the above mentioned methodology we 
developed advanced optimized method using which we were 
able to produce high activity (~130 mCi) of 89Zr in one batch. 
Amongst the studied methods syringe pump assisted semi-au-
tomated separation process was quite stable. The separation 
was achieved using lower HCl (≤ 1.5 M) and H2C2O4 (0.05 M) 
concentrations. Furthermore, optimized separation provided 
99% of loaded 89Zr in ≤ 1 mL with high radionuclidic and radio-
chemical purity (≥ 99.99 %) proving its potentials as the effec-
tive methodology for routine 89Zr production. The produced 89Zr 
at our facility is supplied domestically for the research purposes 
since February 2018.

EP-0879
Production Of 47Sc In Maria Reactor In Polatom 
D. Pawlak, W. Wojdowska, I. Cieszykowska, M. Źółtowska, Z. 
Tymiński, J. L. Parus, R. Mikołajczak; National Centre for Nuclear 
Research Radioisotope Centre POLATOM, Otwock, POLAND.

Introduction: Scandium-47, with a half-life of 3.35 days is a beta 
emitter (Eβ- (max) = 600 keV), which is suitable for targeted radio-
nuclide therapy. It also emits γ radiation (Eγ = 159 keV, 68.3%), 
which could be utilized for imaging using SPECT. There are also 
other scandium isotopes emitting β+ particles such as 43Sc, 44Sc. 
Therefore, 47Sc can be used in combination with its positron 
emitting “twins”, forming diagnostic-therapeutic pairs. Still avail-
ability of 47Sc is limited. It can be produced in nuclear reactors 
in result of 46Ca neutron irradiation, giving 47Ca which in turn 
decays to 47Sc with a half-life of 4.5 day. Therefore, a few days 
after irradiated target processing, the separation cycle can be 
repeated in order to recover the 47Sc. The aim of this work was 
to investigate the possibility to manufacture 47Sc with purity 
sufficient for medical application by neutron irradiation of 46Ca 
enriched calcium targets. Method: 47Sc was produced by irradi-
ation of 46Ca target (48.5 mg of CaCO3, 5.2% enrichment in 46Ca) 
for 150 h in a thermal neutron flux of 1.2 1014 cm-2s-1 in Maria re-
actor. The irradiated target was dissolved in 3M HCl. Separation 
of 47Sc from calcium excess was performed by its precipitation in 
hydroxide form and filtration, followed by purification on the AG 
50W-X4 resin. and finally washed out in 0,25 M NaOAc solution. 
All calcium containing fractions collected during Sc separation, 

were used in repeated separation of Sc after 7 days. In order to 
verify the quality of obtained 47Sc solution, the radiolabeling of 
two peptides: DOTATATE and DOTA-Substance-P was performed 
and radiochemical purity was assessed by TLC and HPLC. Re-
sults: Irradiation of 46Ca resulted in approximately 600 MBq of 
47Sc. The separation yield of was in the range from 54 to 72 %. In 
all cases, also in the repeated recovery of 47Sc, the obtained 47Sc 
solution was pure in terms of radionuclide and chemical purity, 
as shown by the results of peptides radiolabeling. The 47Ca were 
measured in 47Sc solution only, however its content did not 
exceed 0.04%. DOTATATE and DOTA-Substance-P were radio-
labeled with over 99% radiochemical purity. Conclusions: The 
47Sc solution obtained with our method proved to be suitable 
for the direct labeling of biomolecules with good radiochemical 
purity. Acknowledgements: This project was supported with the 
funds awarded by the Ministry of Science and Higher Education 
in Poland within the agreement Nr 3639/FAO/IAEA/16/2017/0
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The INFN-TROPIC project: Target for Radioisotope 
Production via Anti-Channeling
G. Germogli1, L. Bacci2, E. Bagli1, L. Bandiera1, R. Camattari1, S. M. 
Carturan2, D. Casotti3, D. De Salvador4,2, F. Evangelisti1, G. Guidi5, 
V. Guidi1,3, G. Maggioni2, A. Mazzolari1, M. Romagnoni1,3, A. Sytov1; 
1INFN section of Ferrara, Ferrara, ITALY, 2Dipartimento di Fisica e 
Astronomia “G. Galilei”, Padova, ITALY, 3Dipartimento di Fisica e 
Scienze della Terra, Ferrara, ITALY, 4INFN Laboratori Nazionali di 
Legnaro, Legnaro, ITALY, 5COMECER Group spa, Castel Bolognese, 
ITALY.

The research for novel production techniques of radioisotopes is 
a field of special interest for modern nuclear medicine, in order 
to overcome some possible limitations in the supply chain of 
Mo-99 [1]. In particular, the production of radioisotopes in cyclo-
trons is spreading worldwide, despite its higher cost with respect 
to the production in nuclear reactors. Simulations performed 
with the Geant4 Monte Carlo code showed the possibility to im-
prove radioisotopes production by using crystalline targets [2]. 
Indeed, ordered and oriented structures can modify the trajec-
tories of incoming beam particles interacting with them. The in-
tense electromagnetic field between two crystalline planes can 
act as a lens to focalize particles onto target nuclei, thus enhanc-
ing the probability of nuclear interactions. This phaenomenon is 
called “anti-channeling”, and its intensity depends either on the 
energy and charge of incoming beam particle, and on the type 
of crystalline structure of the target. The INFN-TROPIC project 
aims to the characterization in laboratory- and production- en-
vironment of a crystalline target for the production of radioiso-
topes in cyclotrons. In particular, a dedicated study of the an-
ti-channeling phaenomenon through Monte Carlo simulations 
is required. Alongside, the research of a commercially-available 
crystals with a chemical and isotopical composition suitable for 
the production of an isotope of interest, with at the same time 
a crystalline quality sufficiently high to observe the anti-chan-
neling effect is mandatory. First crystals to be studied are Yttri-
um and Rhodium. They are supplied in crystalline form by some 
specialized manufacturers, and they have the advantage of nat-
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urally occurring in only one isotope, being used respectively for 
the production of Zirconium-89 and Palladium-103, with a high 
cross section for protons at ≈ 15 MeV (hundreds of millibarns). 
Preliminary simulations with the Monte Carlo N-Particle (MCNP6) 
code confirm the possibility of measuring online the produc-
tion rate with a gamma spectrometer, by selecting photons 
emitted by excited nuclei produced with the nuclear reaction. 
[1]http://www.oecd-nea.org/ndd/reports/2010/nea6967-radio-
isotpes-full-report.pdf [2] Exploiting Channeling of Charged Par-
ticles for the Enhancement of the Ni64 to Cu64 Reaction Yield”, 7 
June 2015, Society of Nuclear Medicine and Molecular Imaging 
Meeting 2015, Baltimore (US)

EP-0881
Successful development for separating 99mTc from 99Mo 
generated by accelerator driven neutrons
M. Kawabata1,2, K. Hashimoto2, S. Motoishi1,2, H. Saeki1,2, Y. Nagai2; 
1Chiyoda Technol, Ibaraki, JAPAN, 2National Institutes for Quantum 
and Radiological Science and Technology, Ibaraki, JAPAN.

99Mo, the mother radionuclide of 99mTc, is in strong demand in 
nuclear medicine and has been produced by a limited num-
ber of research reactors. An alternative method of accelerator 
production is being promoted to ensure a supply of 99Mo. A 
common problem in accelerator production without fission, 
however, is to separate 99mTc from low specific activity 99Mo. 
Thermo-chromatographic separation method to take advan-
tage of the difference in sublimation temperature between 
99mTc oxide and 99Mo oxide has drawn attention by previous 
studies to overcome the problem, yet there has been a long 
standing problem in processing a large quantity of MoO3 with 
repetitive high separation efficiency. 99Mo produced by irradi-
ating a 100MoO3 sample with accelerator driven neutrons offers 
high radioactivity but has specific activity below five-thou-
sandth of the fission produced 99Mo from 235U. In this study, 
we succeeded to overcome the problem by developing a new 
thermo-chromatographic separation procedure suitable for 
the accelerator generated 99Mo. Irradiated MoO3 was melted 
in crucibles, from which 99mTc is released and condensed as 
99mTc oxide separated from 99Mo. Moist oxygen gas was used to 
enhance oxidation of 99mTc and separation efficiency. The con-
stant separation efficiency of 80% was obtained with repeat-
ed milkings. It was found that using molten, but not powder 
MoO3, was essential for 99mTc to be separated by diffusing out 
of MoO3 within an hour at high separation efficiency. 99mTcO4

- 

solution can be finally eluted with a few millilitres of phys-
iological saline. The quality of the final 99mTc (Na99mTcO4) was 
found to be compatible to a commercially available product . 
Recovery test showed that over 90% of the irradiated 100MoO3 

remained in the crucibles after separation which was simply 
recoverable. By collecting the remaining trapped as a crystal 
deposit within the apparatus, 99% of the total 100MoO3 was re-
covered without changing the chemical form of 100MoO3 nor 
was it contaminated by the addition of chemicals. The result 
demonstrated that a large sample quantity of 100MoO3 over 
100 g can be processed and recovered with thermo-chro-
matographic separation in a good separation/recovery yield. 

The method offers a reliable high yield, a high quality 99mTc and 
high recovery of the sample which are crucial with respect to 
economically sustainable production of 99mTc. It can also be 
applied to 99Mo produced by other nuclear reaction including 
98Mo(n, gamma)99Mo, 100Mo(gamma, n)99Mo as well as 100Mo(n, 
2n)99Mo reaction.

EP-0882
Productions of 99Mo and 67Cu using accelerator neutrons 
for domestic use
Y. Nagai1, K. Hashimoto1, M. Kawabata1, K. Tsukada1, Y. 
Hatsukawa1, Y. Sugo2, H. Saeki1, S. Motoishi1, F. Minato3; 1National 
Inst. for Quantum & Radiological Science & Technology, Ibaragi, 
JAPAN, 2National Inst. for Quantum & Radiological Science & 
Technology, Takasaki, JAPAN, 3Japan Atomic Energy Agency, 
Ibaragi, JAPAN.

In Japan, about 0.9 million diagnostic procedures per year are 
carried out using 99mTc obtained from a 99Mo/99mTc generator. 

Japan imports all of its required 99Mo. A reliable and constant 
supply of 99Mo is a key issue to ensuring the routine application 
of 99mTc. The current production chain of 99Mo is fragile. The sit-
uation encouraged to study alternative methods for producing 
99Mo without highly enriched 235U. As for PET imaging, 64Cu with 
a half-life longer than 18F has been also used. 67Cu, which emits 
low energy γ-rays suitable for SPECT imaging and β-rays with 
a mean energy of 0.141 MeV to kill targeted cancer cells, is a 
promising radionuclide for theranostics. 64Cu and 67Cu are ther-
agnostic radionuclide pairs, suitable to do personalized medi-
cine. A proper production method of 67Cu remains a challenging 
problem. We proposed new routes to produce 99Mo and 67Cu 
by irradiating 100Mo and 68Zn samples, respectively, with accel-
erator neutrons, provided by bombarding a carbon target with 
a deuteron beam of 40 - 50 MeV. 99mTc was separated from the 
99Mo with a low specific-activity by a thermochromatography 
apparatus. 99mTc-radiopharmaceuticals was confirmed to pass 
the quality control tests recommended by the United States 
Pharmacopeia. By measuring the yield of 99Mo, we claim that 
about 30 - 50% of the demand for 99mTc in Japan would be met 
using a single accelerator of 40 MeV, 2 mA deuteron beams. As 
for 67Cu, the radionuclide purity, labeling efficiency, and spe-
cific activity of 67Cu were measured. 67Cu chloride dissolved in 
saline was injected into the colorectal tumor-bearing mice to 
determine the biodistribution, and a high uptake of 67Cu in the 
tumor was found, suggesting that 67CuCl2 can be a potential ra-
dionuclide agent for cancer radiotherapy. We will present char-
acteristic points of accelerator neutrons for producing a wide 
variety of medical radioisotopes of high quality together with 
the results mentioned. References: 1. The supply of Medical Ra-
dioisotopes: Report by Nuclear Energy Agency (June 2011). 2. I. 
Novak-Hofer and P. A. Schubiger, Eur. J. Nucl. Med. 29 (2002) 821. 
3. S.C. Srivastava and L.F. Mausner, Therapeutic Nuclear Medi-
cine, Springer-Verlag Berlin Heidelberg (2013) 11. 4. Y. Nagai and 
Y. Hatsukawa, J. Phys. Soc. Jpn. 78 (2009) 033201-1 5. Y. Nagai 
et al., J. Phys. Soc. Jpn. 86 (2017) 053202-1. 7. K. Tsukada et al., J. 
Phys. Soc. Jpn. 87 (2018) 043201. 8. Y. Sugo et al., J. Phys. Soc. Jpn. 
86 (2017) 023201-1.
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EP-0883
Production, quality control of non-standard PET nuclide 
iodine-124 and thyroid micro-PET imaging
F. Wang, Z. Yang, H. Zhu; Beijing university cancer hospital, Beijing, 
CHINA.

Purpose: Iodine-124 (I-124) has become one of the most fas-
cinating PET nuclides because of its long-life (T1/2 = 4.2 days) 
compared with fluorine-18 (T1/2 = 110 min)/ carbon-11 (T1/2 = 
20.4 min). It’s very helpful for using I-124 labeled pharmaceu-
ticals to carry out many long-term clinical examinations & ex-
periments. Here we state a routine production & quality control 
of I-124 in order to provide sufficient good quality non-stan-
dard novel PET nuclide I-124. Then, thyroid imaging of normal 
mice injected Na124I solution was obtained by micro-PET/CT 
scan. Method: 124Te(p,n)124I nuclide reaction was employed for 
the I-124 production. Firstly, the target material 124TeO2 powder 
was mixed with Al2O3 together, then pressed into pellet on the 
round platinum target substrate followed by a sintering process 
in an electric furnace. The 124TeO2 target was irradiated by 20 μA 
proton current at 12.5 MeV energy on a Sumitomo HM-20 cyclo-
tron for about 6-10 hours. After the irradiation, radiated target 
was placed for 12 hours to decay the radioactive impurity ma-
terial. I-124 was extracted by dry distillation based on different 
thermal behavior. Then the radionuclide purity of the produced 
I-124 solution was measured by γ-ray spectroscopy. To inves-
tigate the metabolism properties of I-124, Na124I solution was 
injected into normal mice for thyroid imaging by micro-PET/
CT. Results: The 124TeO2 mixture on Pt-disk was about 185 ± 5.8 
mg without obviously pits & cracks on the surface, assuming a 
uniform thickness on the disk. There was about 370~1110 MBq 
activity of production obtained after 8 hours irradiation with 
12.5 MeV proton (@20μA current). At last, 370~740 MBq high 
specific activity I-124 was collected after dry distillation separa-
tion & radio-chemical purification. The gamma spectrum of the 
produced I-124 solution showed that radionuclide purity was 
over 90%. Micro-PET imaging of Na124I in normal mice exhibit-
ed the thyroid, stomach accumulations & kidney metabolism. 
Conclusion: In this study, 124TeO2 solid target was successfully 
prepared by the pressing/sintering process. I-124 was success-
fully extracted from the cyclotron irradiated 124TeO2 target by the 
dry distillation based on their different thermal behavior. After 
radio-chemical purification, we successfully produced good 
quality 124I. The micro-PET thyroid imaging indicated that 124I we 
produced could be used as a good novel PET nuclide for probe 
labeling. To the best of our knowledge, it’s the first production 
of I-124 report in China.

EP-64 e-Poster Area

Preclinical and translational aspects, including 
radiopharmacy, radiochemistry and drug 
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drug development -> Radiochemistry -> 
Radiopharmaceutical preparation

EP-0884
In-loop carbonylation - a novel and simplified method for 
carbon-11 labeling of drugs and radioligands
M. Ferrat1, Y. El Khoury1, K. Dahl2, C. Halldin1, M. Schou3; 
1Department of Clinical Neuroscience, Center for Psychiatry 
Research, Karolinska Institutet and Stockholm County Council, 
Stockholm, SWEDEN, 2CAMH & University of Toronto, Toronto, 
Toronto, ON, CANADA, 3AstraZeneca PET Science Centre, 
Department of Clinical Neuroscience, Karolinska Institutet, 
Stockholm, SWEDEN.

Aim: Transition-metal-mediated carbonylation is a versatile 
method for introducing carbon-11 (11C) into druglike mole-
cules and radioligands. We herein report the development of a 
novel and simplified approach for [11C]carbon monoxide ([11C]
CO) carbonylation, in which the radiolabeling reaction takes 
place on the interior surface of an ordinary stainless-steel loop 
commonly used for high-performance liquid chromatography 
(HPLC). Materials and Methods: The reaction mixture (aryl 
halide, palladium-source, supporting ligand and nucleophile 
in anhydrous solvent) was loaded into the stainless-steel HPLC 
loop (2 mL) prior to the start-of-synthesis. No-carrier-added 
[11C]CO was prepared by online reduction of [11C]carbon di-
oxide over heated Molybdenum (850°C) and transferred into 
the HPLC loop using a stream of Helium at ambient tempera-
ture. The loop was kept for 5 min at the desired temperature 
(r.t. to 110 °C). After completed reaction, the contents were 
rinsed into a sealed tube by purging the loop with THF. The 
radiochemical yield (RCY) was assessed by radio-HPLC and 
the trapping efficiency (TE) was calculated as the radioactiv-
ity remaining in the tube after sparging the reaction mixture 
with Helium. RCYs and TEs are given as an average of two ex-
periments, unless otherwise stated. Results: The 11C-amino-
carbonylation of iodobenzene with benzylamine was used as 
a model reaction. After optimization, [11C]N-benzylbenzamide 
was obtained in a near quantitative RCY (99±0.5% n=3) and TE 
(99±0.5%, n=3). The “in-loop” methodology was next applied in 
the synthesis of [11C]benzoic acid (RCY > 99%, TE > 91%) as well 
as a series of 11C-labelled esters, namely [11C]methyl benzoate 
(RCY>99%, TE > 93%), [11C]ethyl benzoate (RCY>99%, TE>93%) 
and [11C]phtalide (RCY>99%, TE>88%). Finally, a set of drug 
molecules were radiolabeled using un-optimized conditions. 
Modest yields were obtained for FLB 457 (RCY= 80%, TE=54%) 
and AZD3676 (RCY=55%, TE= 65%), whereas excellent yields 
were obtained for the H3 receptor radioligand AZ13198083 
(RCY>93%, TE>96%) and the PARP inhibitor olaparib (RCY>99%, 
TE>97%). Conclusions: The presented “in-loop” process proved 
to be useful for diverse 11C-carbonylation, providing [11C]am-
ides, [11C]esters and [11C]carboxylic acids in moderate to excel-
lent RCYs. Given its simplicity and efficiency, we anticipate this 
methodology to be widely implemented in the development 
of tracer molecules for PET imaging. Acknowledgements: This 
project has received funding from the European Union’s Hori-
zon 2020 research and innovation programme under the Marie 
Sklodowska-Curie grant agreement N°675071
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EP-0885
In-loop carbonylation - a novel and simplified method for 
carbon-11 labeling of drugs and radioligands
M. Ferrat1, Y. El Khoury1, K. Dahl2, C. Halldin1, M. Schou3,1; 
1Department of Clinical Neuroscience, Center for Psychiatry 
Research, Karolinska Institutet and Stockholm County Council, 
Stockholm, SWEDEN, 2CAMH & University of Toronto, Toronto, ON, 
CANADA, 3AstraZeneca PET Science Centre, Department of Clinical 
Neuroscience, Karolinska Institutet, Stockholm, SWEDEN.

Aim: Transition-metal-mediated carbonylation is a versatile 
method for introducing carbon-11 (11C) into druglike molecules 
and radioligands. We herein report the development of a novel 
and simplified approach for [11C]carbon monoxide ([11C]CO) car-
bonylation, in which the radiolabeling reaction takes place on 
the interior surface of an ordinary stainless-steel loop common-
ly used for high-performance liquid chromatography (HPLC). 
Materials and Methods: The reaction mixture (aryl halide, pal-
ladium-source, supporting ligand and nucleophile in anhydrous 
solvent) was loaded into the stainless-steel HPLC loop (2 mL) 
prior to the start-of-synthesis. No-carrier-added [11C]CO was pre-
pared by online reduction of [11C]carbon dioxide over heated 
Molybdenum (850°C) and transferred into the HPLC loop using a 
stream of Helium at ambient temperature. The loop was kept for 
5 min at the desired temperature (r.t. to 110 °C). After completed 
reaction, the contents were rinsed into a sealed tube by purging 
the loop with THF. The radiochemical yield (RCY) was assessed 
by radio-HPLC and the trapping efficiency (TE) was calculated as 
the radioactivity remaining in the tube after sparging the reac-
tion mixture with Helium. RCYs and TEs are given as an average of 
two experiments, unless otherwise stated. Results: The 11C-ami-
nocarbonylation of iodobenzene with benzylamine was used as 
a model reaction. After optimization, [11C]N-benzylbenzamide 
was obtained in a near quantitative RCY (99±0.5% n=3) and TE 
(99±0.5%, n=3). The “in-loop” methodology was next applied in 
the synthesis of [11C]benzoic acid (RCY>99%, TE>91%) as well 
as a series of 11C-labelled esters, namely [11C]methyl benzoate 
(RCY>99%, TE>93%), [11C]ethyl benzoate (RCY>99%, TE>93%) 
and [11C]phtalide (RCY>99%, TE>88%). Finally, a set of drug 
molecules were radiolabeled using un-optimized conditions. 
Modest yields were obtained for FLB 457 (RCY=80%, TE=54%) 
and AZD3676 (RCY=55%, TE=65%), whereas excellent yields 
were obtained for the H3 receptor radioligand AZ13198083 
(RCY>93%, TE>96%) and the PARP inhibitor olaparib (RCY>99%, 
TE>97%). Conclusions: The presented “in-loop” process proved 
to be useful for diverse 11C-carbonylation, providing [11C]am-
ides, [11C]esters and [11C]carboxylic acids in moderate to excel-
lent RCYs. Given its simplicity and efficiency, we anticipate this 
methodology to be widely implemented in the development 
of tracer molecules for PET imaging. Acknowledgements: This 
project has received funding from the European Union’s Hori-
zon 2020 research and innovation programme under the Marie 
Sklodowska-Curie grant agreement N°675071

EP-0886
Rapid and efficient BEMP-mediated synthesis of 
11C-labelled benzimidazolones using [11C]carbon dioxide

K. Horkka1, K. Dahl2, C. Halldin1, M. Schou1,3; 1Karolinska Institutet, 
Stockholm, SWEDEN, 2CAMH & University of Toronto, Toronto, ON, 
CANADA, 3AstraZeneca PET Science Centre, Stockholm, SWEDEN.

Aim: Benzimidazolones are common structural motifs in drug-
like molecules and radioligands. The current project aimed to 
develop a novel method for radiolabeling these motifs starting 
from cyclotron produced [11C]carbon dioxide ([11C]CO2), and 
thereby precluding the use of 11C-labelled phosgene for this 
purpose. Materials and Methods: No-carrier-added [11C]CO2 
was produced using an on-site PETtrace cyclotron (GEMS, Up-
psala Sweden). The produced [11C]CO2 was further concentrat-
ed and introduced in a stream of helium into a reaction vessel 
pre-charged with the appropriate o-phenylenediamine and 
BEMP in acetonitrile. After 2 minutes, a solution of DBAD and 
tributylphosphine in acetonitrile were added. The reaction was 
quenched after 4 minutes and the radiochemical yield (RCY) 
was determined by radio-HPLC. The trapping efficiency (TE) 
was calculated by dividing the radioactivity remaining in the 
reaction mixture after the quench with that delivered to the 
vial. RCYs and TEs are presented as an average of two experi-
ments, unless otherwise stated. Results: The formation of the 
unsubstituted [11C]benzimidazolone was selected as model re-
action, a compound that was obtained in a near quantitative 
RCY (99±0.5, n=3) and TE (98±0.5, n=3) at optimized conditions. 
With these reaction conditions in hand, a series (n=6) of substi-
tuted [11C]benzimidazolones were obtained in excellent RCYs 
(83-99%) and TEs (91-97%). Electron-donating and withdraw-
ing groups were well tolerated, as well as N-monoalkyl sub-
stituents. In addition to benzimidazolones, other heterocycles 
were also accessible using this novel strategy, as exemplified 
by the synthesis of [11C]benzoxazolone (RCY=83%, TE=70%, 
n=3) and [11C]benzothiazolone (RCY=95% and TE=97%, n=3). 
However, N,N-dimethyl-o-phenylenediamine failed to pro-
duce the corresponding [11C]N,N-dimethylbenzimidazolone, 
thus suggesting the existence of an [11C]isocyanate interme-
diate instead of direct attack on the phosphine oxonium ion. 
Conclusions: The herein reported method for the preparation 
of [11C]benzimidazolones is an important addition to the thin 
library of available methods for 11C-labelling. This novel [11C]
CO2-fixation method is simple, efficient, and allows for a reli-
able production of [11C]carbonylated radiotracers for PET im-
aging. Acknowledgements: This project has received funding 
from the European Union’s Horizon 2020 research and inno-
vation programme under the Marie Sklodowska-Curie grant 
agreement N°675071.

EP-0887
Evaluation of [11C]PXT012253 and [18F]PXT012251 as PET 
radioligands for mGlu4 allosteric modulators in non-
human primates
S. Nag1, R. Arakawa1, A. Takano1, Z. Jia1, M. Jahan2, A. Forsberg1, G. 
Duvey3, C. Halldin1,4, D. Charvin3; 1Karolinska Institutet, Stockholm, 
SWEDEN, 2Uppsala University Hospital, Uppsala, SWEDEN, 
3Prexton Therapeutics, Geneva, SWITZERLAND, 4Lee Kong Chian 
School of Medicine, Nanyang Technological University, Singapore, 
SINGAPORE.
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Introduction: Modulation of presynaptic metabotropic glu-
tamate receptor 4 (mGlu4) has been proposed as a prom-
ising therapeutic target in several neurological disorders 
such as Parkinson’s disease. Two PET radioligands, C11-la-
belled [11C]PXT012253, and F18-labelled [18F]PXT012251 have 
been recently developed and evaluated initially in rodents/
non-human primates (NHP) (1,2). In this study, in order to 
characterize both radioligands for further application in clin-
ical studies, we investigated the kinetics of [11C]PXT012253 
and [18F]PXT012251 in NHP brains quantitatively. Materials 
& Methods: [11C]PXT012253 was synthesized in one step us-
ing [11C]CH3OTf as methylating agent. Radiolabeling of [18F]
PXT012251 was achieved by classical one-step fluorine-18 
nucleophilic substitution reaction. A total of five 93-minute 
brain PET measurements (three baseline, one blocking condi-
tion with [11C]PXT012253 and one baseline condition with [18F]
PXT012251) were performed in four male cynomolgus mon-
keys (6.4 - 8.3kg) using a High Resolution Research Tomograph 
(Siemens Molecular Imaging). As the blocking study, a mGlu4 
positive allosteric modulator (PAM), PXT002331 (2 mg/kg), cur-
rently in clinical trial for Parkinson’s disease, was administered 
intravenously with bolus infusion in one NHP. Radiometabo-
lites were measured in NHP plasma using radio-HPLC. As the 
outcome measure, the total distribution volume (VT) was calcu-
lated by two tissue compartment (2TC) model with metabolite 
corrected plasma radioactivity as the input function. Results: 
Synthesis of both radioligands were accomplished success-
fully with high radiochemical yield and purity > 99% for both 
radioligands. Molar activity was 139-4800 GBq/µmol for [11C]
PXT012253 and 29 GBq/µmol for [18F]PXT012251 at the time 
of administration. Both radioligands were found to be stable, 
with a radiochemical purity of >99% at 2h after formulation in 
a sterile phosphate buffered solution (pH = 7.4). Whole brain 
uptake of [11C]PXT012253 was found higher (3.3 - 4.6 SUV at 
the peak) than that of [18F]PXT012251 (2.0 SUV). VTs among dif-
ferent brain regions at baseline condition ranged 5.4 - 9.1 (on 
average of three NHPs) for [11C]PXT012253 and 0.9 - 1.3 for [18F]
PXT012251. Relative uptake differences among the brain re-
gions were larger in [11C]PXT012253 when compared with [18F]
PXT012251. These data indicate that [11C]PXT012253 has high-
er specific binding than [18F]PXT012251. After blocking with 
PXT002331, VTs in all the examined brain regions decreased 
significantly, indicating specific binding for mGlu4. Discus-
sion/Conclusion: The present results suggest [11C]PXT012253 
is a promising PET radioligand for mGlu4 allosteric modulators 
in the brain. Further development of [11C]PXT012253 is war-
ranted in human subjects. References: 1) Kil KE, et al. Bioorg 
Med Chem Lett. 2016;26(1):133-9. 2) Kil KE, et al. J Med Chem. 
2014;57(21):9130-8.

EP-0888
Efficient synthesis and radiosynthesis of tetrazine probes 
for pretargeted imaging of peritoneal carcinomatosis
S. Schmitt, N. Ty, J. Chezal, D. Canitrot, F. Degoul, J. Bequignat, 
E. Moreau; Clermont Université, Université d’Auvergne, U1240 
Imagerie Moléculaire et Stratégies Théranostiques, F-63000 
Clermont Ferrand, France, Clermont-Ferrand, FRANCE.

Aim: Pretargeting offers a way to enhance target specificity 
while reducing off target radiation dose to healthy tissue during 
payload deliver. Among the different available bioorthogo-
nal chemistry reactions described so far, the inverse electron 
demand Diels-Alder cycloaddition is the most suitable for an 
application in radioimmunotherapy given the fast, strong and 
biocompatible covalent interaction between tetrazine (Tz) and 
trans-cyclooctene (TCO) moieties (Rossin et al., 2010; Houghton 
et al., 2017). Moreover, tetrazine probes can be used for both 
optical and PET/SPECT imaging (fluorine-18, copper-64, galli-
um-68, indium-111, lutetium-177), as well as for therapy (177-lu-
tecium, 225-actinium) when functionalized with a nitrogen che-
lating macrocycles such as DOTA. But, to date, little research has 
been done concerning the impact of the nature or the length 
of the linker between tetrazine and DOTA on the ligation effi-
ciency (Rossin et al. 2014; Rahim et al. 2015; Läppchen et al. 
2017). Methods: In order to study the influence of PEGylated 
linkers, we have developed the synthesis of three PEGs of vary-
ing lengths (i.e. PEG4, PEG8 and PEG12). The NHBocPEGnNH2 pre-
cursors (n = 4, 8 or 12) were reacted with TZ-CO2H via peptidic 
coupling to afford TzPEGnNHBoc. After deprotection with TFA, 
TzPEGnNH2 were directly coupled with DOTA-NHS to give TzPEG-

nDOTA after purification on Combiflash® system (60-65%). Tetra-
zines were then radiolabeled with indium-111 or lutetium-177 
as followed: (i) heating of appropriated TzPEGnDOTA dissolved 
in sodium acetate buffer (20 mM, pH 7) with non-carrier added 
[177Lu]LuCl3 or [111In]InCl3 for 20 min (iTLC control); (ii) purifica-
tion on RP-HPLC coupled with a radioactivity detector system 
(Gabi star, Raytest®); (iii) formulation on Sep-Pak C18 cartridge. 
Stability of radiolabeled Tz probes was then studied in three 
different media (plasma, PBS and physiologic saline). Results: 
Radiolabeling precursors were efficiently obtained from TzPEG-

nNH2 with good yields ranging from 53 to 78% and were stable 
when stored as aliquots at -20 °C up to 6 months for further 
radiolabeling. 177Lu-DOTA-PEGnTz complexes were produced in 
65-70% overall radiochemical yield (RCY) with an excellent ra-
diochemical purity (RCP > 98%) and a high molar activity (> 8 
GBq/µmol). For now, we demonstrated that 177Lu-DOTA-PEG4Tz 
was 40%, 55% and 80% stable after 24h incubation in plasma, 
PBS and physiological saline, respectively. Conclusion: We de-
veloped an efficient synthesis and radiosynthesis of tetrazine 
probes. Influence of these three different PEGylated linkers will 
be studied further by in vivo scintigraphic imaging.

EP-0889
2-[18F]Fluoro-5-iodopyridine ([18F]FIPy): a novel reactive 
prosthetic group for the fast site specific radiolabeling via 
Pd-catalyzed cross coupling reactions
M. Omrane1, B. Zlatopolskiy1,2, B. Neumaier1,2; 1Forschungszentrum 
Jülich GmbH, Institute of Neuroscience and Medicine, INM-5: 
Nuclear Chemistry, Jülich, GERMANY, 2University Clinic of Cologne, 
Institute of Radiochemistry and Experimental Molecular Imaging, 
Cologne, GERMANY.

Aim: Numerous Pd-catalyzed cross-couplings like Sonogashira, 
Suzuki-Miyaura, Heck and Stille reactions proved to be valuable 
tools for the site specific labeling of biopolymers. The aim of this 
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work was the study of Pd-catalyzed cross coupling reactions 
using [18F]FIPy as radiolabeled synthon and 2,2´-(1,2-phenyl-
ene)-bis-(4,4-dimethyl-4,5-dihydrooxazole)-N,N’-palladium di-
chloride (Pd-BOX-1) as catalyst. Pd-BOX-1 demonstrated excep-
tional air and moisture stability, and excellent catalytic activity 
in aqueous reaction media. Methods: The direct reaction of 
2-bromo-5-iodopyridine with DABCO followed by anion me-
tathesis using TMSOTf afforded 1-(5-iodopyridin-2-yl)-1,4-di-
azabicyclo[2.2.2]octan-1-ium triflate (1) used as precursor for 
the preparation of [18F]FIPy. The latter was produced using the 
“minimalist” protocol. Accordingly, [18F]fluoride was eluted from 
a QMA cartridge with a solution of 1 in MeOH. MeOH was evap-
orated at 45 °C (250 mbar) within 4 min, DMSO was added and 
the resulting solution was heated affording [18F]FIPy which after 
the purification by SPE was conjugated to different model com-
pounds by different Pd-catalyzed (1% of Pd-BOX-1) cross-cou-
plings using aqueous MeCN or DMF as reaction solvent within 
10 min. Results: 18F- recovery from an anion exchange resin us-
ing 1 (3 mg) amounted > 98%. Heating of the resulting [18F]fluo-
ride onium salt in DMSO at 100 °C for 15 min afforded [18F]FIPy in 
excellent radiochemical conversions (RCCs) of 91±3%. [18F]FIPy 
was isolated in 61±5% radiochemical yield (RCY) and excellent 
radiochemical purity (RCP) of > 98%. The subsequent Cu and 
phosphine free Pd-BOX-1 catalyzed Sonogashira cross-coupling 
with phenylacetylene afforded the corresponding conjugate in 
an excellent RCC of > 89%. Furthermore, Suzuki-Miyaura, Heck 
and Stille reactions with 4-methylphenyl boronic acid, methyl 
acrylate and trimethyl(phenyl)tin, respectively, applied as model 
coupling partners furnished the corresponding radiofluorinated 
conjugates in RCCs of 85-98%. Conclusion: [18F]FIPy is a valu-
able radiolabeled prosthetic group easily accessible using the 
“minimalist” approach. Various Pd-BOX-1-catalyzed cross cou-
pling reactions with [18F]FIPy is a versatile procedure for a fast, 
high-yielding and site specific radiolabeling under relatively 
mild conditions.

EP-0890
[18F]Olaparib: Precision Radiolabelling of PARP Inhibitors 
for In Vivo Imaging
T. Wilson, M. Xavier, J. Knight, S. Verhoog, J. Baguna-Torres, M. 
Mosley, S. Higgins, S. Wallington, D. Allen, V. Kersemans, S. Smart, 
V. Gouverneur, B. Cornelissen; University of Oxford, Oxford, UNITED 
KINGDOM.

The direct 18F-labeling of Olaparib (Lynparza, Astrazeneca, 
AZD2281), an FDA approved PARP inhibitor for the treatment 
of BRCA-mutant ovarian cancer, has proven to be elusive, in 
part due to the limitations found within the field of radiochem-
istry.1 This has led to a compromise either in the radiolabeled 
structure or the stability of the corresponding precursor, as 
exemplified by Reiner and Skrydstrup for the labelling of [18F]
PARPi and [11C]Olaparib respectively.2,3 Recently, Gouverneur et 
al. developed a wide range of novel radiofluorination reactions, 
enabling radiolabeling otherwise challenging motifs.4 Most sig-
nificant amongst these is the Cu-mediated aromatic nucleophil-
ic 18F-fluorination of aryl pinacol-derived boronic esters.5 Here, 
we demonstrate, for the first time, the successful labelling and 

isolation of [18F]Olaparib from the corresponding, bench stable, 
boronic ester precursor in a non-decay corrected radiochemical 
yield of 18% ± 3% (n = 5) and molar activity of 25 GBqµmol-1. 
This isotopomer of the drug Olaparib, possesses the same PK, 
lipophilicity, bioavailability and PARP affinity and binding spec-
trum as the cold compound. As such, this has allowed for the 
direct measurement of biodistribution, tumour uptake, and 
PARP binding of Olaparib using PET imaging in mouse models 
of pancreatic ductal adenocarcinoma (PDAC) cell lines. Refer-
ences: 1. M. G. Campbell, J. Mercier, C. Genicot, V. Gouverneur, J. 
M. Hooker, T. Ritter Nat. Chem. 2017, 9, 1-3 2. Reiner et. al., Mol. 
Imaging. Biol. 2016, 18, 386-392. 3. T. L. Andersen, S. D. Friis, H. 
Audrain, P. Nordeman, G. Antoni, T. Skrydstrup, J. Am. Chem. Soc. 
2015, 137, 1548−1555 4. S. Preshlock, M. Tredwell, V. Gouverneur, 
Chem. Rev. 2016, 116, 719-766. 5. Gouverneur et. al. J. Am. Chem. 
Soc. 2017, 139, 8267−8276.

EP-0891
Rapid, Nucleophilic Synthesis of [18F]FDOPA Using A 
Microdroplet Reactor
J. Wang1,2,3, T. Holloway2, R. van Dam1,2,3; 1Department of 
Bioengineering, Henry Samueli School of Engineering, UCLA, 
Los Angeles, CA, UNITED STATES OF AMERICA, 2Department of 
Molecular and Medical Pharmacology, David Geffen School of 
Medicine, UCLA, Los Angeles, CA, UNITED STATES OF AMERICA, 
3Crump Institute for Molecular Imaging, UCLA, Los Angeles, CA, 
UNITED STATES OF AMERICA.

Aims: Increasing interest in the PET tracer 3,4-dihydroxy-6-[18F]
fluoro-L-phenylalanine ([18F]FDOPA) to image neuroendocrine 
tumors, brain tumors, and Parkinson’s disease, is increasing 
the demand for straightforward methods for its production. 
Several nucleophilic synthesis methods have been reported 
that avoid issues of electrophilic synthesis, i.e. low availability 
of [18F]F2 and low molar activity. Building on recent advances 
in microdroplet radiochemistry, we evaluated the feasibility of 
adapting the diaryliodonium salt synthesis method[1] to our 
microfluidic synthesizer[2] to provide a rapid, straightforward 
synthesis. Methods: Synthesis of [18F]FDOPA was implement-
ed on a silicon microfluidic chip (25x27.5 mm2), consisting of 
a hydrophilic reaction zone (4mm diameter) surrounded by a 
hydrophobic Teflon-coated surface, that was affixed to a tem-
perature control platform. First, a 10µL droplet of [18F]fluoride 
solution containing Kryptofix 222 (8.4mM) and K2CO3 (4.1mM) in 
90:10 H2O:MeCN(v/v) was loaded on the chip and dried at 100°C 
for 1min. Then, a 10µL droplet of precursor in diglyme contain-
ing 2,2,6,6-Tetramethyl-1-piperidinyloxy (TEMPO) was added[3]. 
During the fluorination reaction, additional diglyme was added 
to replace solvent that had evaporated. Finally, a 10µL droplet 
of H2SO4 (6M) was added, and the reaction mixture covered 
with a Teflon-coated glass substrate, to perform the depro-
tection. The crude product was recovered with HPLC mobile 
phase (70µL) and purified with reversed-phase analytical-scale 
HPLC. Results: Initially the fluorination reaction was optimized 
by varying temperature (80-140°C), time (5-10min), precursor 
concentration (9-72mM), and amount of TEMPO (10-92mol%). 
The optimal conditions (100°C, 5min, 9mM precursor, 75mol% 
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TEMPO) resulted in a fluorination yield (as determined by radio-
activity measurement and radio-TLC) of 24.0±2.0% (n=3). The 
deprotection reaction was then optimized by varying type and 
concentration of acid, as well as reaction time and tempera-
ture. Deprotecting with 6M H2SO4 at 110°C for 5min gave a RCY 
(before purification) of 14.3±0.5% (n=2). Conclusion: We have 
demonstrated the feasibility of synthesis of [18F]FDOPA in micro-
liter-sized droplets. Synthesis time was significantly shorter than 
the macroscale method (~40min vs ~117min, including purifi-
cation)[1], and used considerably less precursor (0.08mg versus 
12mg). The isolated yield was comparable to the macroscale 
method (10.0±0.7%(n=2) vs 14±4%), and improvements may 
be possible after optimizations of deprotection and purification. 
Reactions were performed starting with ~22MBq of activity, 
but scale will be increased in the future by using an upstream 
[18F]fluoride concentrator[4] to produce sufficient quantities for 
clinical imaging. References: [1]Kuik et al.,J.Nucl.Med.56:106-
112,2015. [2]Wang et al.,Lab.Chip.17:4342-4355,2017. [3]Carroll 
et al.,J.Fluor.Chem.128:127-132,2007. [4]Hoover et al.,Organo-
metallics.35:1008-1014,2016.

EP-0892
Synthesis of Triphenylphosphonium Cation and Folic acid 
Conjugated 89Zr-Labelled Silica Nanoparticles for PET 
Imaging
G. Kim1, J. Lee1, K. Yu2, J. Park3, S. Kim1; 1Dongguk university, 
Gyeongju, KOREA, REPUBLIC OF, 2Dongguk university, Seul, KOREA, 
REPUBLIC OF, 3Korea atomic energy research institute, Jeongeup, 
KOREA, REPUBLIC OF.

Introduction In this study, we investigated the internalization 
of nanoparticles in cancer cells by surface charge and overex-
pression receptors. We also examined the effects of TPP and folic 
acid. The positron emission nucleus, 89Zr (t1/2 3.3d), was labeled 
on the surface of the SNP without a chelator in order to con-
firm the in vivo behavior of the nanoparticles according to the 
surface modified amount through PET. Subjects & Methods 
Amine-modified silica nanoparticles and DMF were added to 
five different reaction flasks. The amounts of TPP added to the 
flasks were varied to 0.2, 0.6, 1.8, 3.0 and 4.2 μmol. Then 1.2 equiv-
alents of EDC, 1.2 equivalents of NHS and 2.0 equivalents of TEA 
were added per equivalent of TPP. ST and DMSO were added to 
five reaction flasks. 4.2 μmol of folic acid was added after 1 min 
for sufficiently disperse the nanoparticles. Then 1.2 equivalents 
of EDC, 1.2 equivalents of NHS and 2.0 equivalents of TEA were 
added per equivalent of folic acid. In Zr-89 radiolabeling, Each 
of the five samples were placed in vials and was dispersed in 
HEPES. Then, 37 MBq of 89Zr-oxalate was added into each vials 
and heated up to 95 °C for 1 h. After completion of the reaction, 
the solvent and nanoparticles were separated from each other 
by centrifugation and washing with 50 mM DTPA solution and 
saline to remove free Zr-89. For cellular uptake, 1.0 × 105 of CT-
26 cells were seeded into 24-well plates and grown in DMEM 
medium containing 10 % (v/v) fetal bovine serum (FBS) at 37 
°C for 24 h. 89Zr-STFs (0.19 MBq/240 μL) were added to CT-26 
and incubated for 48 h at 37 °C. The samples were washed with 
PBS, and 89Zr-STFs uptake rates were detected using gamma 

ray counter at 0.5, 1, 3, 24 and 48 h. Results Labeling yield was 
80% and radiochemical purity of > 99% and stability of > 80% at 
0.9% NaCl for 7 days. In the evaluation of cell uptake, SNP with 
the highest ratio of TPP and folic acid showed the highest in-
take. Conclusion Biological evaluation of SNPs according to the 
amount of surface modification of TPP and folic acid showed 
that endocytosis mechanism was different in vitro according to 
receptor overexpressed in cancer cells and charge, suggesting a 
method to effectively target tumor as a nanomedicine.

EP-0893
Investigations on the Inclusion of Copper During CuAAC-
Assisted Radiofluorination of Liposomes
K. Wagener1, M. Schinnerer2, M. Worm3, F. Rösch1; 1Institute 
of Nuclear Chemistry, Johannes Gutenberg University, Mainz, 
GERMANY, 2Institute of Physical Chemistry, Johannes Gutenberg 
University, Mainz, GERMANY, 3Institute of Organic Chemistry, 
Johannes Gutenberg University, Mainz, GERMANY.

Introduction: For the evaluation of macromolecular drug deliv-
ery systems suitable radiolabeling procedures are needed. The 
Cu(I)-catalyzed azide-alkyne cycloaddition (CuAAC) as powerful, 
highly reliable and selective reaction, which allows for a rapid 
synthesis in high yields and under mild conditions (pH, tem-
perature), is predestinated for the radiolabeling of such systems. 
However, the cytotoxic properties of copper require a complete 
removal prior to an application. Usually, macromolecular struc-
tures can easily be purified from light-weighted substances by 
size exclusion chromatography (SEC), unless the substances are 
retained by the macromolecular structure. In terms of a CuAAC, 
this would lead to a non-removable fraction of copper, making 
a usage of the drug delivery systems impossible. Thus, this work 
investigates a possible inclusion or adsorption of copper during 
the CuAAC-assisted 18F-radiolabeling of liposomes. Methods: 
In this respect, liposomes were reacted with 1-azido-2-(2-(2-flu-
oroethoxy)ethoxy)ethane (F-TEG-N3) in a CuAAC. In order to 
track the added copper, 1 ml of a Cu(II) nitrate solution (1 M in 
water) was irradiated with neutrons (flux of thermal neutrons 
was 7∙1011 n∙cm-2∙s-1 on average) at a the TRIGA Mark II research 
reactor Mainz to obtain [64Cu]Cu(II) nitrate. For the subsequent 
CuAAC, an aliquot of the irradiated solution was used without 
further purification. After the CuAAC, liposomes were purified 
via SEC. Combined liposome containing fractions as well as a 
sample containing the same amount of [64Cu]Cu(II) nitrate solu-
tion that was used for the CuAAC were measured in a gamma 
detector. Comparison of the resulting values gave the amount 
of copper still associated with the liposomes after purification. 
Results: The calculated radioactivity generated by 64Cu at the 
end of irradiation was 310 MBq. This related to a specific aci-
tivity of 4.88 MBq/mg. Gamma spectrometry revealed, that 
only 0.018 % of the added radioactivity was still present in the 
liposome containing fractions after purification. This refers to a 
total amount of copper of 0.17 ng. First attempts to radiolabel 
liposomes directly with [18F]F-TEG-N3 gave radiochemical yields 
(RCY) up to 27.4 % after 10 min. Conclusion: The ration of re-
tained copper is so low, that an in vivo application of the lipo-
somes is absolutely reasonable. This significantly simplifies the 
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radiosynthesis, which saves time, enables a higher amount of 
radioactivity per volume and results in a lesser radiation expo-
sure for the experimentalist.

EP-0894
Biological Evaluation Of Novel 18F-labeled Beta-amyloid 
Probes With A Neopentyl Labeling Group
J. Toyohara1, T. Tago1, R. Fujimaki2, K. Hirano3, K. Iwai3, H. Tanaka2; 
1Tokyo Metropolitan Institute of Gerontology, Itabashi-Ku, Tokyo, 
JAPAN, 2Tokyo Institute of Technology, Meguro-Ku, Tokyo, JAPAN, 
3NMP Business Support Co, Sanda, Hyogo, JAPAN.

Objective: To facilitate the rapid purification of 18F-labeled com-
pounds using solid phase extraction methods, we developed 
labeling groups containing neopentyl glycol (JP2017-52713A). 
In this study, we applied these new labeling groups to a stilbene 
amyloid-β (Aβ) probe and evaluated how they affect the func-
tion and capacity of the Aβ probe. Methods: We synthesized 
four 18F-labeled stilbene derivatives with different lengths of 
polyethylene glycol (PEG) chains that linked between the stil-
bene and the labeling group (number of PEGs = 0, 1, 2, 4). With 
saturation binding analysis, the binding affinity of each com-
pounds to synthesized Aβ peptide aggregate was determined. 
To evaluate the biodistributions, the 18F-labeled compound was 
injected into the mice, and the distributions of radioactivity into 
major tissues were determined as percent injected dose (ID)/g 
at different time points (2, 10, 30, 60, 120 minutes). In addition, 
we compared the brain uptake kinetics between each labeled 
compound up to 90 minutes after injection using small animal 
positron emission tomography (PET). Results: Regarding the 
binding affinity to Aβ aggregate, our data suggested that there 
is one ligand binding site for the PEG×0 derivative and two li-
gands binding sites for the other three derivatives. Dissociation 
constants (Kd) were as follows (value at binding site with higher 
binding affinity is shown when there are two ligands binding 
sites): PEG×0 = 23 nM; ×1 = 3.6 nM; ×2 = 5.0 nM; and ×4 = 15 
nM. Regarding the biodistributions in mice, the cerebral uptake 
of PEG×0, 1, and 2 derivatives was initially around 3% ID/g and 
subsequently declined over time. On the other hand, the ini-
tial cerebral uptake of PEG×4 was ≤1% ID/g, revealing its poor 
blood-brain barrier permeability. Moreover, the accumulation of 
radioactivity in the bone was greater in the PEG×4 derivative 
(4.8% ID/g at 60 minutes) compared to other derivatives, sug-
gesting its susceptibility for in vivo defluorination. PET studies 
in small animals also showed that the initial cerebral uptake was 
similar among PEG×0, 1, and 2 and that a 50% clearance lev-
el of peak cerebral radioactivity was reached in 30 minutes, 25 
minutes, and 10 minutes, respectively, after the administration 
of the derivative. Conclusion: Of the derivatives we evaluated, 
PEG×1 and PEG×2 showed high Aβ binding affinity, blood-brain 
barrier permeability in mice, and rapid clearance from the brain. 
These results suggested that neopentyl labeling groups are ap-
plicable for 18F-labelling of a stilbene Aβ probe.

EP-0895
Optimisation of the [18F]AlF Radiolabelling Method on 
Trasis AiO Synthesis Platform

C. Da Pieve1, D. R. Turton1, C. Vriamont2, C. Warnier2, G. Smith1; 
1Institute of Cancer Research, London, UNITED KINGDOM, 2Trasis 
SA, Ans, BELGIUM.

Objectives: The aluminium 18F-fluoride ([18F]AlF) method for 
radiolabelling biologically relevant molecules has generated 
significant interest owing to the capacity to combine the con-
venient metal-based radiochemistry with the excellent decay 
characteristics of fluorine-18. Many examples of peptides and 
proteins radiolabelled with [18F]AlF methodology can be found 
in the literature as well as a general procedure for the automat-
ed [18F]AlF radiolabelling on two synthesis platforms.1-2 With 
interest in the translation to clinical application, our current 
study is aimed at developing an optimised automated [18F]AlF 
radiolabelling process on the Trasis All in One (AiO) platform. 
Methods: The previously described [18F]AlF radiolabelling gen-
eral method was investigated on the Trasis AiO platform using 
NOTA-Octreotide as a representative of azamacrocycle-biomol-
ecule conjugates. The focus was placed mainly on the reagents 
(peptide and AlCl3), formulation and on the type of buffer. To 
a vial containing the two freeze-dried substrates, were added 
1 mM ascorbate buffer and ethanol as organic co-solvent. The 
solvent mixture was used to buffer the QMA eluted 18F-fluoride 
(ca 2 GBq) to the optimal pH of 4 and provide an efficient radi-
oprotection to the peptide. Additionally, to avoid the need for 
laborious pH adjustments, the QMA cartridge was pre-convert-
ed to the chloride form and the 18F-fluoride was eluted using 
0.36% NaCl (aq). After incubating the radiolabelling mixture at 
105°C for 15 minutes, a single purification step using HLB-SPE, 
provided the final radioconjugate in a water/ethanol solution. 
HPLC analysis of the product showed a high purity (RCP>98%) 
and high stability. Results: For each radiolabelling reaction per-
formed, the 18F-fluoride incorporation, radiochemical yield and 
molar activity of [18F]AlF-NOTA-Octreotide were determined. 
When 60 nmol of the substrate and ca 2 GBq of 18F-fluoride were 
used, an overall >50% incorporation, ca 35% radiochemical yield 
and molar activity of ca 15MBq/nmol were achieved. The total 
production time was 35-40 min. Conclusions: An optimised 
procedure for the automated [18F]AlF radiolabelling on the Trasis 
All in One platform was achieved using a lyophilised NOTA-Oc-
treotide and AlCl3 mixture, ascorbate as buffer, and ethanol as 
organic co-solvent. The quick and reproducible method shows 
great potential for the cGMP production of [18F]AlF radiophar-
maceuticals for routine clinical use. 1. W. McBride, C. A. D’Sou-
za, R. M. Sharkey, and D. M. Goldenberg, Appl Radiat Isot., 2012; 
70, 200 2. L. Allott, C. Da Pieve, D. R. Turton and G. Smith, React. 
Chem. Eng., 2017, 2, 68

EP-0896
Radiolabeling of ramucirumab with lutetium-177: The 
influence of chelator type on radiochemical and binding 
parameters
J. Janousek, P. Barta, F. Trejtnar; Faculty of Pharmacy in Hradec 
Kralove, Hradec Kralove, CZECH REPUBLIC.

Aim: Ramucirumab (RAM) is a therapeutic monoclonal an-
tibody targeted against the extracellular domain of vascular 
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endothelial growth factor receptor 2 (VEGFR2), which is a key 
receptor in neoangiogenesis. Several types of cancer (e.g. gas-
tric, esophageal or lung cancer) are known for their overex-
pression of VEGFR2. RAM labeled with suitable radionuclides 
could be potentially useful for the imaging and/or targeted 
radiotherapy of oncological diseases. The aim of this work was 
to develop a method for radiolabeling of RAM with therapeutic 
radionuclide lutetium-177 and to determine in vitro binding of 
177Lu-RAM radiopreparate to the target cell receptor. Materials 
and Methods: The antibody RAM was indirectly labeled with 
lutetium-177. Three types of lutetium-177 binding chelators 
were evaluated during experiments: p-SCN-Bn-DOTA, p-SCN-
Bn-NOTA and p-SCN-Bn-CHX-A”-DTPA. Optimal condition for 
antibody-chelator conjugation (Ab:chelator ratio, time, pH, tem-
perature) were sought during the experiments. The radiochem-
ical purity was tested by ITLC immediately after the radiolabel-
ing. To evaluate the stability of labeled antibody, radioconjugate 
samples were analyzed on various times by size exclusionHPLC 
with radiometric detection. Manual saturation/internalization 
method and the automatic real-time radioimmunoassay were 
used to evaluate radioconjugates´ binding to VEGFR2 in vitro. 
Two VEGFR2 expressing human cancer cell lines were used in 
the binding studies. Results: All tested chelators enabled label-
ing of RAM with lutetium-177. However, the labeling method 
using DTPA chelator provided the most promising results (radio-
chemical purity >95% and unchanged binding affinity). DOTA 
and NOTA chelators provided lower purity after the labeling 
(the purification step was necessary) and the binding affinity 
was slightly lowered. All the preparations were stable during 
the experimental interval of 72 h. Conclusion: We have found 
a convenient labeling method for RAM radiolabeling with lute-
tium-177. The prepared radioligands preserved binding affinity 
to the VEGFR2. The obtained experience may be utilized in fur-
ther in vitro and/or in vivo studies on radiolabeled RAM. This 
project was financially supported by Charles University (project 
GAUK 998216/C/2016, project SVV 260 414) and Progres Q42).

EP-0897
Radio-synthesis and preclinical evaluation of [11C]VA426, a 
Cyclooxygenase-2 selective ligand
A. Carpinelli1,2, S. Belloli2, P. Rainone3, A. Reale4, A. Cappelli4, G. 
Giuliani4, V. Murtaj5, A. Coliva1, M. Gilardi6, L. Gianolli1, M. Anzini4, 
R. Moresco5; 1Hospital San Raffaele, Milan, ITALY, 2IBFM-CNR, 
Segrate, ITALY, 3Unimi, Milan, ITALY, 4University of Siena, Siena, ITALY, 
5Unimib, Milan, ITALY, 6IBFM-CNR, SEGRATE, ITALY.

Introduction: In this work, a COX-2 analogue VA426 [1-(4-flu-
orophenil)-3-(2-metoxyethyl)-2-methyl-5-(4-(methylsulfonil)
phenyl)-1H-pyrrole] was synthesized and radiolabelled with the 
radioisotope [11C]. Moreover, preliminary in vivo biodistribution, 
specificity and stability were evaluated. Subjects and Meth-
ods: No carrier added [11C]CO2 was produced via the 14N(p,α)11C 
reaction using IBA Cyclone 18/9 cyclotron and transferred into 
a Ge-Healthcare TracerlabFXc-Pro module where it was catalyti-
cally hydrogenated to form [11C]CH4. Methane was iodinated to 
form [11C]CH3I and then transformed in the highly reactive [11C]
methyl triflate, by an on line flow-through process. It was bub-

bled into the reactor where 1-3mg of the precursor [VA425] were 
dissolved in anhydrous DMSO. Several basis like NaH, NaOH 1N, 
and potassium tert-butoxide were evaluated. The crude mixture 
was purified by means of semi-preparative radio HPLC system 
with a reversed phase column, followed by formulation through 
a tC18 SPE cartridge. Final solution was sterile-filtered. The pu-
rity of the labelled compound was analysed by HPLC column. 
Kinetic profile of [11C]VA426 was evaluated in brain and periph-
ery of healthy mice (by ex vivo biodistribution at 10, 30 and 60 
minutes), after the injection of 111±8 µCi. Results was expressed 
as percentage of injected dose per gram of tissue (% ID/g). The 
specificity versus COX-2 enzyme was evaluated in control (vehi-
cle) and in Celecoxib pre-treated mouse, by PET kinetics studies. 
Mice were pre-treated with Celecoxib or vehicle (DMSO), 5 min-
utes before radiotracer injection (50-100 μCi) and evaluated by 
PET imaging for 30 min. For stability assessment, in plasma and 
liver, 3 healthy mice were injected i.v. with 82±25 µCi of [11C]
VA426, sacrificed 10 minutes later and samples processed for 
the HPLC analysis of radiometabolites. Results: Radiochemical 
yield based on triflate activity was 7±3 % n.d.c. Radiochemical 
purity was >99 % and specific activity was 2±0.5 Ci/µmol. [11C]
VA426 accumulates mainly in peripheral tissues rich in COX-2, 
such as lungs, liver , kidney and heart, while lesser in the central 
areas where [11C]VA426 reached the highest levels of radioac-
tivity in pons, cerebellum, thalamus and striatum. At 10 min p.i. 
Celecoxib was not able to prevent radiotracer binding, the only 
effect was an increment of radioactivity concentration in kidney. 
Radiometabolites analysis performed at 10 min. p.i. showed that 
only than 40±10 % (plasma) and 26±19 % (liver) of radioactivity 
was due to the parent compound indicating that [11C]VA426 is 
highly unstable in vivo. Conclusions: Preliminary studies indi-
cate that compound [11C]VA426 needs further implementation 
in stability formulation to be suitable for PET imaging.

EP-0898
Radio-synthesis and preclinical evaluation of [11C]VA1011, 
a novel Cyclooxygenase-2 selective ligand
A. Carpinelli1, S. Belloli2, P. Rainone3, A. Reale4, A. Di Capua4, A. 
Cappelli4, V. Murtaj5, A. Coliva6, M. Gilardi2, L. Gianolli6, M. Anzini4, 
R. Moresco5; 1Hospital San Raffaele CNR-IBFM, Segrate, ITALY, 2CNR-
IBFM, Segrate, ITALY, 3CNR-IBFM Unini, Milano, ITALY, 4University of 
Siena, Siena, ITALY, 5Unimib, Milano, ITALY, 6Hospital San Raffaele, 
Milano, ITALY.

Introduction: COX-2 can be induced by several mitogen fac-
tors and its upregulation have been implicated in a variety of 
human cancers, making it an important target for cancer treat-
ment. Non-invasive imaging detection of COX-2 expression may 
provide unique opportunities to obtain information about dis-
ease progression and pathogenesis. In this work, the hitherto 
unknown VA1011 [1-(4-fluorophenyl)-2-methyl-5-(4-(methylsul-
fonyl)phenyl)-3-(2-(methylthio)ethyl)-1H-pyrrole], structurally 
related to coxibs, was synthesized and radiolabelled with the 
radioisotope [11C]. VA 1011 and its superior homologues (e.g. 
ethyl- and propyl thioethers), were designed as bioisosteric 
sulfur-derivatives of a previously and successful series of highly 
selective COX-2 inhibitors, endowed with prominent anti-in-
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flammatory and anti-proliferative activity in in vitro and in vivo 
testing. Moreover, preliminary post radiolabelling stability was 
evaluated. Subjects and Methods: No carrier added [11C]CO2 

was produced via the 14N(p,α)11C reaction (on N2 gas with 0.5% 
O2 gas), using IBA Cyclone 18/9 cyclotron and transferred into 
a Ge-Healthcare TracerlabFXc-Pro module. Briefly [11C] CO2 was 
reduced over shimalite nickel at 350°C with hydrogen to [11C]
CH4, followed by gas phase halogenation to obtain [11C]CH3I. 
[11C]methyltriflate ([11C]CH3OTf ) was prepared by sweeping [11C]
CH3I vapor through a heated peek column containing silvertri-
flate-impregnated graphitized carbon, as previously described 
in the literature. The [11C]CH3OTf was trapped at room tem-
perature in a vessel containing the precursor, where labelling 
occurred. It was bubbled into the reactor where 1-3 mg of the 
precursor VA1010 [2-(1-(4-fluorophenyl)-2-methyl-5-(4-(methyl-
sulfonyl)phenyl)-1H-pyrrol-3-yl)ethanethiol], were dissolved in 
anhydrous DMSO and potassium tert-butoxide. The crude mix-
ture was purified by means of semi-preparative radio HPLC sys-
tem with a reversed phase column, ACE 5μ C18, 250 x10 mm id; 
mobile phase was CH3CN/AcONH4 0.05M (60:40, v/v), connect-
ed with an UV detector in series with a radiochemistry detector. 
Analytical quality control was developed using a column ACE 5 
μ C18, 250 x 4.8 mm (CPS Analitica), mobile phase was CH3CN/
AcONH4 0.025 M (70:30, v/v). Formulation was developed using 
a tC18 SPE cartridge. The compound VA1011 was sterile and 
apirogenic and the best filter tested was Millex GV, in partic-
ular way for the recovery of the labelled compound. Results: 
Radiochemical yield based on triflate activity was 8±2 % n.d.c. 
Radiochemical purity was >99 % and specific activity was 2±0.5 
Ci/µmol. Conclusions: Preliminary results, of the radiolabelling 
indicate that the compound [11C]VA1011 can be used for start-
ing preclinical studies in vivo.

EP-0899
First time cassette-based production of [11C]PiB
C. Lentz1, A. Vas1, S. Lacroix2, E. Mulleneers2, F. Baplue1, J. Morelle1, 
C. Warnier1; 1Trasis, Ans, BELGIUM, 2Université Libre de Bruxelles, 
Brussels, BELGIUM.

Introduction: [11C]PiB is a radiotracer that has demonstrated 
its fighting potential against Alzheimer’s disease as an amyloid 
deposition PET imaging agent. We herein describe the first ef-
ficient automated and cassette-based production method of 
this compound. Methods: [11C]PiB was prepared in three auto-
mated chemical steps on the Trasis AllinOne synthesizer. [11C]
CO2 was obtained through the classical 14N(p,α)11C reaction and 
reduced to [11C]Methanolate in a THF solution of LiAlH4. The ob-
tained [11C]Methanolate was then reacted with concentrated HI 
to yield [11C]CH3I. [

11C]methyl iodide was distilled and convert-
ed to the more reactive [11C]Methyl triflate using the supported 
AgOTf cartridge provided and operated with the module. The 
radiomethylation of [11C]PiB was performed by flushing [11C]
CH3OTf onto the solid-phase-supported precursor (6-OH-BTA-0). 
The labelled tracer was then eluted and subsequently purified 
by HPLC, providing pure and injectable [11C]PiB after reformula-
tion. Results: this automated production method provided [11C]
PiB with very good yields (>10% n.d.c. in 22 minutes) and (radio)

chemical purities in compliance with ICH and Ph.Eur. guidelines. 
Conclusion: Using the wet chemistry method, a quick and 
simple synthesis of [11C]PiB was implemented on the Trasis AIO 
synthesizer. The availability of plug-and-play cassette-based re-
agent kits allows the routine (pre)clinical use of [11C]PiB and en-
hances the global research capabilities on Alzheimer’s disease. 
Acknowledgements: we warmly thank the PET radiochemistry 
team of the Universite Libre de Bruxelles (Erasme Hospital) for 
their helpful support throughout the development of this work.

EP-0900
Preparation of 89Zr-Oxalate Isotonic Solution for Nuclear 
Medicine
A. Larenkov, V. Bubenschikov, A. Makichyan, G. Kodina; Russian 
State Research Center − Burnasyan Federal Medical Biophysical 
Center, Moscow, RUSSIAN FEDERATION.

Aim: The aim of this study is to develop handy procedure for 
production of 89Zr-oxalate in physiologically acceptable form 
and evaluate its potential for using in PET radiopharmaceutical 
chemistry. The procedure should allow to obtain the chemically 
pure preparation with high molar activity and radionuclide puri-
ty. The solution should be isotonic (concentration of oxalate in it 
does not exceed 0.115 M) with shelf-life at least 10 days. Materi-
als and Methods: All chemicals and solvents were of high-pu-
rity or pharmaceutical grade and were purchased from Sig-
ma-Aldrich or Panreac. Quality control was carried out with TLC 
chromatography (iTLC-SG strips, different eluents; PET-MiniGita 
radio-TLC scanner). Dowex1, Chelex-100 (Sigma-Aldridge), ZR 
(Triskem), Chromafix-HCO3 (Macherey-Nagel) resins were used. 
89ZrCl4 in 5 M HCl was purchased from Cyclotron Ltd, (Russia). In 
vivo experiments were carried out in BALB/C mice models with 
different pathologies. Wizard22480 gamma-counter and G4-mi-
croPET (Sofie) were used for biological evaluation. Results: It 
was found that ZR resin allows to obtain 89Zr-oxalate solution 
with highest yield and lowest metal impurities content. Chro-
mafix-HCO3 and Chelex-100 resins allow to obtain high purity as 
well, and Chelex-100 resin allows to formulate 89Zr-oxalate in an 
acceptable form. However, 89Zr-oxalate solution purified with ZR 
resin does not meet all the requirement for the PET radiophar-
maceutical under development. Its virtues and shortcomings 
will be presented in detail. Thus, conjoint use of ZR and Chel-
ex-100 resins allowed to develop the procedure for production 
of pH-neutral isotonic 89Zr-oxalate solution with high purity and 
specific activity. Radiochemical yield of the preparation and pu-
rification procedure is ≥90%. 89Zr complexes with other carbox-
ylic acids were studied as well. Biological and toxicity tests were 
carried out as well. Experimental results will be presented in 
detail. Conclusion: Handy procedure of production of 89Zr-oxa-
late physiologically acceptable solution was developed. Oxalate 
concentration in final solution is ≤ 0.115 M and does not inter-
fere with further reactions of 89Zr complexation with chelating 
agents. On the other hand this concentration prevents hydroly-
sis effectively long enough. Its suitability for radiopharmaceuti-
cal preparations was evaluated. Moreover, this concentration of 
oxalic acid allows to obtain stable 89Zr-solutions with different 
pH values (1-8), whereas it’s impossible to achieve pH>2 with 
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concentration of oxalic acid >0.27 M (due to precipitation of so-
dium oxalate). The work was financially supported by Ministry 
of Education and Science of the Russian Federation - State Con-
tract №14.N08.11.0162.

EP-65 e-Poster Area

Preclinical and translational aspects, including 
radiopharmacy, radiochemistry and drug 
development -> Radiopharmacy, radiochemistry, drug 
development -> Radiopharmacy -> Quality control & 
quality assurance

EP-0901
HPLC method for analysis of DOTA-TATE
M. Radzik, A. Jaroń, M. Maurin, P. Garnuszek; National Centre for 
Nuclear Resurch, Radioisotope Centre POLATOM, Otwock, POLAND.

Introduction: Main impurities in the 90Y-DOTA-TATE / 177Lu-DO-
TA-TATE labelling process, apart from the “free” yttrium-90 or 
lutetium-177, are DOTA-TATE complexes with other metals that 
could be present in the solution. The most common method 
for determination of radiochemical purity (RCP) of labeled pep-
tides is RP-HPLC. However, the standard gradient HPLC methods 
may not allow determination of the DOTA-TATE complexes with 
“cold” metals. The information about presence of cold metal 
complexes might be very important in particular for investiga-
tion of reasons of radiolabeling failure and poor RCP. The aim of 
the study was to develop a new HPLC method that would be 
suitable for determination of RCP as well as for identification and 
determination of cold metal complexes that could be present 
in 90Y/177Lu-DOTA-TATE. Materials & Methods: The new isocrat-
ic RP-HPLC method (Phenomenex Kinetex 150x4.6mm column 
and isocratic flow of 80% 0.1% TFA in water and 20% of 0.1% TFA 
in acetonitrile, 1mL/min) has been developed and validated. Ac-
curacy, repeatability, precision, linearity and range of the meth-
od were checked. DOTA-TATE complexes with “hot” yttrium-90 
and lutetium-177 and “cold” complexes with indium, lutetium, 
yttrium, gallium, zinc, copper, iron and lead were evaluated. The 
formation of complexes has been confirmed by LC-MS. Results: 
A very good chromatographic separation of the individual DO-
TA-TATE metal complexes has been achieved. Each of the metal 
complexes can be easily identified by their characteristic re-
tention times and could be quantitated using estimated molar 
absorption coefficients. The method enabled quantitative de-
termination of unlabeled peptide in the radioactive preparation 
in the range of linearity from 10 mcg to 100 mcg of DOTA-TATE 
(R2 = 0.999). Discussion/Conclusion: The developed isocratic 
HPLC method is suitable for RCP determination of radiolabeled 
DOTA-TATE. In single HPLC run both the RCP and the contribu-
tion of DOTA-TATE complexes with cold metals can be assess, 
thus reflecting the specific activity of the radiolabeled peptide. 
Validation confirmed that the method is accurate, repeatable 
and precise. Acknowledgement: this work was partly financed 
by grant No. POIR/01.02.00-00-0041/15 from the National Cen-
tre for Research and Development 

EP-0902
Impact of oxidising sporicidal agents on radiochemical 
purity of Tc-99m Radiopharmaceuticals
S. P. Belo1, C. Monaghan2, D. Aniceto Carreira2, S. Howell2, A. D. 
Hall2, J. Tan2; 1Royal Marsden Hospital, Greater London, UNITED 
KINGDOM, 2Royal Marsden Hospital, London, UNITED KINGDOM.

Introduction: Prevention of microbial contamination of asep-
tically prepared products is particularly important in Radio-
pharmacy due to the need to administer the product before 
completion of sterility testing. If present in Grade A area, viable 
organisms such as bacterial spores may pose a risk of contam-
ination. The likelihood of contamination is low, however it can 
lead to severe harm to patients and therefore must be mitigat-
ed. In the UK, the Medicines and Healthcare products Regula-
tory Agency (MHRA) requires the incorporation of a sporicidal 
agent into a two stage disinfection process when transferring 
materials into Grade A areas. An exception remains for the man-
ufacture of Radiopharmaceuticals, due to the risk that oxidising 
agents such as hydrogen peroxide pose to the radiochemical 
purity of the products. In practice, contamination of a 99mTc kit 
product with such an agent may result in incomplete reduction 
of 99mTcO4

- at the time of reconstitution, as well as re-oxidation of 
the former during the shelf life of the products, resulting in poor 
radiochemical purity. Our aim is to assess the impact of the use 
of a sporicidal agent as part of the material sanitisation proce-
dure on the radiochemical purity of 99mTc radiopharmaceutical 
products and to determine the change in radiochemical puri-
ty over the course of the shelf life of the products. Methods: 
An assembly of cold kits and consumables representative of a 
routine manufacturing session underwent 4 stages of sanitisa-
tion as they were gradually transferred from EU GMP unclassi-
fied area to EU GMP Grade A Area. The first stage incorporated 
a sporicidal low residue peroxide and the subsequent stages 
consisted of a spray and wipe technique with 70% filtered IMS. 
All products manufactured were tested for radiochemical purity 
immediately after reconstitution as well as post end of shelf life. 
Sterility tests were also carried out for each product. Results: 
The results of radiochemical purity testing were consistently 
higher than those specified in the manufacturer’s summary of 
the product characteristics (SPC), for all products and sampling 
times. Sterility test results were negative for all products tested. 
Conclusion: The incorporation of sporicidal low residue perox-
ide agent into materials sanitisation in Radiopharmacy can be 
achieved successfully without compromising the radiochemical 
purity of products, as long as steps to ensure effective removal 
of peroxide residue are in place. This represents a significant im-
provement in sterility assurance of aseptically prepared radio-
pharmaceuticals, which translates into enhanced patient safety.

EP-0903
Evaluation of Indigenously Sourced 90Y-Acetate 
as a Clinical Grade Radiochemical for use in 
Radiopharmaceutical Formulations 
A. Mitra1, P. Jagasia2, A. Chakrabotry3, S. Lad3, T. Upadhye3, S. 
Menon4, S. Tervankar3, P. S. Dhami2, C. P. Kaushik5, S. Banerjee1,3; 
1MCF, RMC, BRIT, Mumbai, INDIA, 2FRD, BARC, Mumbai, INDIA, 
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3RMC, BARC, Mumbai, INDIA, 4RSSD, BARC, Mumbai, INDIA, 5WMD, 
BARC, Mumbai, INDIA.

Aim: This work was aimed at establishing the quality of indig-
enously sourced 90Y-Acetate as a clinical grade radiochemical 
precursor for use in radiopharmaceuticals formulations. This was 
carried out by performing various quality control studies and the 
results were compared with the acceptance criteria as stated in 
EP monograph for 90Y-Chloride. 90Y-Acetate used in the present 
case has been sourced from High Level Liquid Waste, using sepa-
ration method based on Supported Liquid Membrane(SLM) tech-
nology. Methods: RCP was evaluated using TLC(60Ao-silica-gel, 
0.1M CH3COONa buffer:pH-5.0) and HPLC(RP18, Isocratic-mode, 
0.1%TFA in water/acetonitrile:80/20). Gross-γ determined by 
HPGe coupled 4k-MCA, while Gross-α by ZnS(Ag) method. 90Sr 
content quantified by EPC and β--Spectrometry. Metallic impuri-
ties(Fe,Pb,Cu,Zn and Cd) determined by ICP-OES. Impurities from 
radiolytic damage of KSM-17 and 0.8M CMPO impregnated mem-
branes analyzed by 31P-NMR. Since 90Sr/90Y equilibrated feed mix-
tures were in 0.02M/4M HNO3, NO3

- concentration determined by 
ion-chromatography. Gel-clot BET-assay and Sterility test were 
performed. The suitability of 90Y-Acetate as an API radiochemical 
ascertained by radiolabeling with DOTATATE. Bio-distribution of 
90Y-DOTATATE carried out in normal Wistar rat by acquiring brems-
strahlung-image at 22h post-injection with photopeak centered 
at 95keV using high energy collimated gamma camera. Results: 
Indigenously sourced 90Y-Acetate(n=11) was found to be clear 
and colorless. RAC was between 38-40 mCi/mL. T1/2 was between 
64.10-64.17h. RCP of 90Y-Acetate estimated by TLC was >98% 
with Rf 0.8-0.9. RCP derived by HPLC was >98% with Rt of radio-
active-chromatogram at 4.3minutes which perfectly correlated 
with UV-chromatogram at 4.5minutes. No significant γ peak was 
observed except background X-rays(<100keV), 137Cs(661keV) and 
40K(1460keV). 90Sr content determined by EPC method was be-
tween 0.6-0.9 µCi/Ci of 90Y, while β- spectrum shows single peak 
with Emax: 2.28MeV. Gross-α levels were ~1.5 nCi/Ci of 90Y. Metal 
contents(µg/Ci) in 90Y-Acetate was 0.5-0.7(Fe), <0.6(Pb), <0.2(Cu), 
<0.5(Zn & Cd). Absence of any peak in 31P-NMR indicates no radi-
olytic damage of membranes. NO3

- concentration was between 
7-10 mg/mL. EL was <3 EU/mL and radiochemical was sterile. 
90Y-Acetate on radiolabeling with DOTATATE yielded 90Y-DO-
TATATE with RCP >98% and RCY >90%. Bremsstrahlung image of 
Wistar rat shows localization of 90Y-DOTATATE after 22h in kidney 
and liver with clearance from other major organs. Conclusions: 
The quality control parameters of 90Y-Acetate were validated and 
compared to the pharmacopeia standard. The radiolabeling stud-
ies of DOTATATE yielding the product in acceptable RCP, with ex-
pected pharmacological behavior in in-vivo models establish the 
quality of the 90Y-Acetate used and adds support to its use as a 
clinical grade radiochemical.

EP-0904
Validation of a triple method of Quality Control for routine 
human production of L-[11C]Leucine
J. J. Russell, L. Li, F. Aigbirhio, I. Boros; Radiopharmaceutical 
Unit, Wolfson Brain Imaging Centre, University of Cambridge, 
Cambridge, UNITED KINGDOM.

Purpose: L-[11C]Leucine is a radiotracer that can be used to 
monitor cerebral protein synthesis in-vivo by PET imaging. How-
ever its radiosynthesis produces a racemic mixture of D and L 
isomers, coupled with the product and its precursor isovaler-
aldehyde having weak UV absorptivity for analytical detection. 
Therefore, for routine QC testing of the final radiochemical prod-
uct there is a need for three types of analytical methods to be 
applied. The aim of the project was to develop and validate ac-
cording to the ICH harmonised tripartite guideline Q2(R1) these 
analytical methods for routine Quality Control of L-[11C]Leucine. 
Materials & Methods: Method 1: Analysis for chemical and 
radiochemical purity. Thermo Ultimate 3000 HPLC with isocra-
tic pump, VWD at 338nm and radiodetection; Column Waters 
Spherisorb ODS2, 80Å, 250 x 4.6mm, 3µm, eluent 40% methanol 
in 10mM phosphate pH 7 at 1mL/min; 20uL injection. Derivati-
visation using Agilent OPA solution to enable UV detection, 2 
min reaction followed by injection onto HPLC. Method 2: Anal-
ysis for enantiomeric purity. Thermo Dionex Ultimate 3000 HPLC 
with binary gradient pump, four channel VWD at 210nm and ra-
diodetection; column Chirosil SCA(-), 150 x 4.6mm, 5µm, eluent 
70% methanol with 0.01% phosphoric acid at 1mL/min; 20uL 
injection. Sample co-injected at 500µg/mL to favour UV detec-
tion. Method 3: Analysis for the precursor chemical amount and 
residual solvent analysis. Thermo Focus GC with split injection 
ratio 6:1 and FID; column Thermo TG-624 30m x 0.32mm, 1.8µm; 
carrier helium 5ml/min on column with temperature gradient 
40-130°C, fuel hydrogen/air; 1µL injection. Results: Methods 
1 and 3 were validated for quantitative analysis for a range of 
5-120% of the limit concentration in terms of linearity, accuracy, 
precision, specificity, repeatability, intermediate precision and 
stability of standard and precursor. L-Leucine-OPA as derivatised 
was stable for 4 hr at room temperature (peak area 3% RSD for 
5µg/mL L-leucine standard). Method 2 was validated for speci-
ficity, the D and L-leucine isomers were well separated (Rs(EP) ≥ 
3.3, limit ≥ 2); to maintain performance of this method the chi-
ral column was reconditioned regularly with 10mM acetic acid. 
Conclusion: Three analytical methods for Quality Control test-
ing of L-[11C]Leucine were successfully validated to ICH guide-
line Q2(R1) using an extensive set of analytical techniques to 
assess the safety, quality, efficacy and identity of L-[11C]Leucine 
for use in GMP human productions.

EP-0905
Single UHPLC-SEC method for the determination of 
radiochemical purity of 99mTc-radiopharmaceuticals
J. Fouque1, C. Gerard1, S. Huguet1, E. Da Costa Branquinho1, S. 
Blondeel Gomes2, K. Rezai1, O. Madar1; 1Institut du Curie, Saint-
Cloud, FRANCE, 2Institut du Curie, Paris, FRANCE.

Aim: Determination of the radiochemical purity (RCP) of radio-
pharmaceuticals is essential, as the presence of radiochemical 
impurities can affect the image quality leading to diagnostic in-
accuracy. Radio Thin Layer Chromatography (r-TLC) is common-
ly used to measure the RCP of radiopharmaceuticals prepared in 
nuclear medicine. QC methods for radiopharmaceuticals should 
be as fast, robust and efficient as possible. Therefore, we inves-
tigated the possibility of using radio-Ultra High Performance 
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Liquid Chromatography (r-UHPLC) for the evaluation of the RCP 
of five different [99mTc]radiopharmaceuticals : [99mTc]albumin 
nanocolloids, [99mTc]human serum albumin, [99mTc]oxidronate, 
[99mTc]phytate and [99mTc]mertiatide. This single UHPLC-Size 
Exclusion Chromatography (SEC) method was evaluated in 
comparison with radio-TLC in daily routine practice. Materials 
and Methods: Analyses were carried out on an UPLC® (Waters) 
system coupled with a γ-radiodetector (LabLogic), using a BEH 
SEC column (Waters), and on a radio-TLC scanner (LabLogic). 
Coefficients of variation (CVs) were calculated to compare re-
peatability and reproducibility of both methods. The CVs were 
obtained from 6 different analyses collected on 5 different days. 
For the prospective comparison study of radiopharmaceuti-
cals, r-UHPLC analyses were realized by a radio-pharmacist and 
r-TLC by electro-radiology technicians. An ANOVA test was used 
whenever samples were ≥ 30 and a Wilcoxon test if it wasn’t the 
case. A 5 % risk was chosen for both of the tests. Results and 
Discussion: Using the UHPLC-SEC method, separation between 
the labeled products and the free [99mTc]pertechnetate could be 
achieved within 8 minutes with good resolutions. Repeatabili-
ty and reproducibility were good (CVs <1 %) for both methods. 
The CVs were systematically lower with the r-UHPLC method. 
More than 200 radiopharmaceuticals were analyzed during the 
prospective study. No significant differences of RCP were ob-
served, except for [99mTc]oxidronate (p<0,0001). R-UHPLC also 
allowed to separate [99mTc]mertiatide from the hydrophilic im-
purities, which was not possible by r-TLC. Aside from mertiatide, 
4 discrepancies of RCP conformity were reported between the 
two methods. No re-analysis was needed with r-UHPLC method 
compared to that with r-TLC (n=18). Conclusion: A reliable QC 
method is essential for guarantying a content release of radio-
pharmaceuticals. In daily routine, re-analyses of radiopharma-
ceuticals by r-TLC are sometimes required in case of contentious 
result. A r-UHPLC SEC method was developed and validated to 
measure the RCP of five different [99mTc]radiopharmaceuticals. 
Associated with other methods, r-UHPLC could probably re-
place traditional r-TLC in nuclear medicine. Thus, economic and 
radioprotection aspects should be evaluated to complete this 
technical side.

EP-0906
[18F]-Fludeoxyglucose HPLC: A Liverpool Hospital 
optimisation study and investigation of unknowns
S. Taylor, W. Noonan, S. Naidoo, S. Som, P. Lin; Liverpool Hospital, 
Liverpool, AUSTRALIA.

Background / Aims: The Molecular Science Cyclotron Facility 
of Liverpool Hospital recently commenced in-house manufac-
ture of [18F]-Fludeoxyglucose (FDG). Development of the analyt-
ical method included a comparative study of 2 HPLC columns 
commonly used for carbohydrate analysis, investigating the 
NaOH mobile phase concentration and flow rate to give op-
timal resolution between FDG and FDM and a study aimed at 
identifying peaks in the ECD (electrochemical detector) chro-
matogram arising from alkali hydrolysis of labelled intermediate 
([18F]-FTAG) followed by acidic neutralisation and formulation 
in citrate buffer. Methods: FDG was produced from [18F]F- (GE 

PETtrace, Huayi H2
18O) by automated synthesis (GE FASTlab-2). 

Formulated product was sterilised by filtration, sampled for QC, 
and dispensed into multidose vials for distribution. HPLC anal-
ysis of the chemical and radiochemical purity was conducted 
using a Shimadzu Prominance HPLC on a Dionex Carbopac PA 
20 (150 x 3.0 mm, 6.5 μm) or a Hamilton RCX-10 (250 x 4.1 mm, 
7 µm) column running 50 - 100 mM NaOH as the mobile phase 
at 0.5 mL /min. Chemical and radiochemical detection was 
achieved by EC (Antec Leyden Decade Elite) and scintillation 
(1’ NaI, Flow-RAM LabLogic) detectors in series. Standards and 
other reference compounds were purchased from ABX, Sigma 
Aldrich and CarboSynth. Mannose triflate, citrate buffer, ethanol 
and acetonitrile were obtained from a used FASTlab cassette. All 
injections were 2 μL. Results: The Dionex Carbopac PA 20 (150 x 
3.0 mm, 6.5 μm) and a NaOH concentration of 70 mM gave the 
best separation / retention time combination (total run time = 
25 minutes), and an FDG / FDM resolution of 2.3. By comparison 
results obtained on the Hamilton RCX-10 (250 x 4.1 mm, 7 µm) 
were 40 minutes total run time with an FDG / FDM resolution of 
1.9. To date glucose, 1,6-anhydroglucose and ethanol have been 
identified in the FDG ECD chromatogram while non-carbohy-
drate components of the formulation (acetonitrile, kryptofix, so-
dium citrate, sodium triflate and sodium acetate) do not afford 
peaks. Conclusions: Using 70 mM NaOH as the mobile phase 
(on PA20) gave excellent FDG / FDM resolution and a run time 
of <25 minutes. Regular reconditioning of the column with 200 
mM NaOH reduced peak drift resulting from carbonate build up 
on the column. Ethanol, glucose and 1,6-anhydroglucose were 
identified as components of the FDG formulation, and work is 
continuing to identify other unknown compounds. Referenc-
es: GE Healthcare: White Paper, FASTlab Regulatory Support In-
formation FDG Citrate Cassette. DOC1049454. 2011

EP-0907
Preparation and quality control of 177Lu/90Y-DOTATATE mix 
formulations for concurrent PRRT
P. Garnuszek, M. Maurin, M. Radzik, T. Dziel, R. Mikolajczak; 
National Centre for Nuclear Research, Otwock, POLAND.

Introduction: Although the therapeutic activity of 177Lu-DO-
TATATE has been proven in the phase 3 clinical trial, still there 
are options to improve therapy outcomes in NEN. Combination 
therapies with mixed doses of 177Lu and 90Y labelled DOTATATE 
are actively investigated proving the additional therapeutic ben-
efit [1,2]. In personal medicine the administered doses should 
be individually adjusted. The driving idea is to administer to 
the patient the individually adjusted proportion of 90Y and 177Lu 
labelled drug for most efficient patient stratification. The aim 
of the study was the assessment of radioactivity ratio of 177Lu- 
and 90Y-DOTATATE in mixed formulations and implementation 
of the method in QC. Materials & Methods: MultiSom 0.1mg 
DOTATATE kit (POLATOM) was used for preparation of 177Lu- or 
90Y-DOTATATE. The radiolabelling yield and peptide assay were 
checked according to the in-house established specifications. 
Then, these solutions were mixed to obtain activity ratio of 177Lu- 
and 90Y-DOTATATE: 50%:50%, 65%:35% and 80%:20%, and again 
subjected to QC using chromatographic methods (TLC, HPLC) 
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for RCP determination and assay of DOTATATE. For radioactiv-
ity measurements, the two-step measurement procedure was 
performed. The diluted samples were measured by gamma 
spectrometry with high purity germanium (HPGe) detector to 
determine the radioactivity of gamma-emitting 177Lu. After addi-
tion of scintillation cocktail the sample was measured by liquid 
scintillation method in (LS) counter. Knowing the radioactivity of 
177Lu and its detection efficiency by LS, the 177Lu signal was de-
ducted from total counts registered and the remaining counts 
were attributed to the radioactivity of 90Y. Results: The proposed 
and validated method for radioactivity determination of the 
177Lu- and 90Y-DOTATATE in mixed formulations enables an ac-
curate measurement with uncertainties below 5%. The RP-HPLC 
method using alfa-HIBA complexing agent in the mobile phase 
has been developed. The method enables separation (Rs>2.5) 
and determination of unbound 177Lu or 90Y in 177Lu/90Y-DOTATATE 
mix formulations. The validation of the method is ongoing. Con-
clusion: QC methods for 177Lu/90Y-DOTATATE mixed formula-
tions have been developed. Acknowledgement: This work was 
partly financed by grant No. POIR/01.02.00-00-0041/15 from 
the National Centre for Research and Development Referenc-
es: 1. Kunikowska et al, Clinical results of radionuclide therapy 
of neuroendocrine tumours with 90Y-DOTATATE and tandem 
90Y/177Lu-DOTATATE: which is a better therapy option? Eur J Nucl 
Med Mol Imaging (2011) 38:1788-1797 2. Seregni et al, Treat-
ment with tandem [90Y]DOTA-TATE and [177Lu]DOTA-TATE of 
neuroendocrine tumours refractory to conventional therapy. 
Eur J Nucl Med Mol Imaging (2014) 41:223-230

EP-0908
E-learning as a tool to harmonize education and good 
quality assurance system in radiopharmacy
E. Janevik-Ivanovska1,2, A. Duatti3, M. Giganti3, Z. Zdravev1, L. 
Uccelli3, A. Boschi3, B. Angelovska1, P. Martini3, E. Drakalska1, K. 
Barbareev1, G. Poletti3, G. Ganino3, M. Darkovska-Serafimovska1, 
M. Zdraveska-Kocovska2, R. Gulaboski1; 1Goce Delcev University 
Stip, Stip, MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF, 
2University Institute for positron-emission tomography, Skopje, 
MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF, 3University of 
Ferrara, Ferrara, ITALY.

Purpose: Basic education in radiopharmacy is an essential com-
ponent of the scientific and technical background of a radio-
pharmacist and the inescapable route by which quality assur-
ance in radiopharmacy can be implemented. The purpose of 
this study was to evaluate e-learning as a method to improve 
worlwide education in radiopharmacy and increase the awar-
ness about concepts pertaining the quality of radiopharma-
ceuticals. Design and Methodology: To establish e-learning 
platform designed as an innovative learning apparatus that, 
working along side conventional teaching methods, integrates 
education in all aspects of Radiopharmacy into the curricula 
being offered by universities at existing education and training 
institutions is the step forward to the global recognition of the 
unified standards. In this study, a few lines of analysis for devel-
oping a suitable e-laerning platform in radiopharmacy were as 
follows: Course flexibility to improve access and personalization 

by Students,Rigorous definition of basic concepts and meth-
ods according to international standards,Significantly decrease 
costs for education in radiopharmacy,Enable fast practical im-
plementation of theoretical concepts through virtual labora-
tory,Building up a worldwide available, virtual repository of 
learning resources in radiopharmacy. Findings: Each module is 
designed as a “basic unit of knowledge”, comprising a group of 
minimum competencies and knowledge about a specific sub-
ject and used independently or in combination with other mod-
ules or training resources, Students can select the module and 
the time that best suits his/her professional needs for accessing 
the materials,Diversity and interactions between different edu-
cational contexts are exploited to increase harmonization and 
integration. Practical implications: Two categories of practical 
implications important for implementation of the successful 
sustainable system of Quality Assurance could be envisaged as 
follows. Infrastructural: A new hardware infrastructure dedicated 
to radiopharmacy, Novel and upgradable e-learning solutions 
for education in radiopharmacy, Database and soft material 
repository: Basic concepts, definitions, theoretical models and 
analytical methods, Virtual training in radiopharmacy practice, 
Quality standards and quality assurance, Translational tools to 
adapt the e-learning platform to various educational systems. 
Originality and value: The present work is the first analysis to 
assess the feasibility of a global e-learning platform for educa-
tion in radiopharmacy. It is expected that this approach would 
contribute to (a) overcome local differences in the interpretation 
of radiopharmacy practice and standards, (b) to spread world-
wide knowledge in radiopharmacy, (c) to help harmonization 
of regulatory systems through education and (d) to implement 
good standard for quality assurance system.

EP-0909
Quality Control Of Rhenium-188 Eluates With High Volume 
Activity 
N. A. Konstantinov, A. O. Malysheva, G. E. Kodina; State Research 
Center - Burnasyan Federal Medical Biophysical Center of Federal 
Medical Biological Agency, Moscow, Russia, Moscow, RUSSIAN 
FEDERATION.

One of the most promising radionuclide for radionuclide thera-
py is rhenium-188, which produced from 188W/188Re generator. 
The therapeutic effect is achieved due to the radionuclide ra-
diation of the pathological foci. Decay of 188Re is accompanied 
by low-intensity gamma radiation , which makes possible to 
image the radionuclide in the body and determine doses in 
pathological foci by single-photon emission tomography and 
planar scintigraphy. RPhs for radionuclide therapy require the 
use of eluates with high volume activity. Preparation of «Syn-
oren,188Re» (radiosynovectomy) require 130-6475 MBq/ml, for 
«Fosphoren,188Re» and «Zoleren,188Re» (palliative treatment of 
bone metastases) 370-2200 MBq/ml, Rph for hepatocellular car-
cinoma 4200-7500 MBq/ml. Aim: Concentration of Na188ReO4 

solution is actual for increasing the operation of the generator 
and for production eluate with a high level of volume activity, 
followed by quality control of the obtained solutions. Materials 
and Methods: Solution of Na188ReO4 with high volume activi-
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ty were obtained from 188W/188Re generator with an automatic 
concentration module NEPTIS TH produced by IRE (Belgium). 
The radiochemical purity (RCP) was determined by thin lay-
er chromatography on plates with a thin layer of silica gel in 
acetone. The content of inactive impurities in the Na188ReO4 
solution was determined on atomic absorption spectrometer 
MGA-915M (“Lumex”, Russsia). The NaCl content was deter-
mined by potentiometric titration. Results: The quality control 
of Na188ReO4 solutions, obtained with using automatic concen-
tration module was carried out in accordance with the State 
Pharmacopeia of the Russian Federation (GF XIII) for the fol-
lowing parameters: RCP, pH, NaCl content, content of chemical 
impurities. Due to decrease in RCP, we recommend not exceed 
volume activity of 7.4-8.0 GBq/ml in the obtained concentrates 
of the Na188ReO4 solution during routine use of the generator. 
RCP of the obtained concentrated solutions was not less than 
99.0%. Conclusion: The level of metals in the obtained concen-
trated solutions is completely acceptable for the use of these 
eluates for the preparation of radiopharmaceuticals. In general, 
a proportional increase in the content of chemical impurities 
during the concentration process does not occur. It is possible 
to obtain more pure solutions for the content of such poten-
tially competitive metals as Fe, Zn, Cu and others. It should also 
be noted that during concentration of Na188ReO4 solution to the 
levels of volume activity relatively high, the radiochemical pu-
rity of the eluate decreases, which is obviously associated with 
the partial formation of radiolysis products.

EP-66 e-Poster Area

Preclinical and translational aspects, including 
radiopharmacy, radiochemistry and drug 
development -> Radiopharmacy, radiochemistry, 
drug development -> Radiopharmacy -> 
Radiopharmaceuticals - PET

EP-0910
Evaluation Of Arylpiperazinyl Derivatised Benzoxazolone 
And Benzothiazolone For 5-HT7 Expression In Brain
A. K. Tiwari1,2, N. Kumari1, A. K. Mishra3; 1Babasaheb Bhimrao 
Ambedkar Univerity, Lucknow, India 226025, Delhi, INDIA, 
22Division of Cyclotron and Radiopharmaceutical Sciences, 
Institute of Nuclear Medicine and Allied Sciences, Delhi, India, 
Delhi, INDIA, 3Division of Cyclotron and Radiopharmaceutical 
Sciences, Institute of Nuclear Medicine and Allied Sciences, Delhi, 
India, Delhi, INDIA.

Aim & Objective: Serotonin (5-HT),is of particular interest be-
cause of its involvement in several psychiatric as well as neu-
rological diseases. The latest addition 5-HT receptor subtype is 
5-HT7. It has supposed to a lot of role in many important func-
tions such as sleep, mood, memory and cognition. Till date 
many researchers have attempted to develop PET ligands for 
5-HT7 but no radioligands have been reached at clinical level to 
study 5-HT7 receptor in human. Methods: Here, we present bi-
ological evaluation of arylpiperazinyl derivatised bezoxzolone/

benzothiazolone for evaluation of 5HT7. In addition 3-D pharma-
cophore evaluation/ docking studies was performed to confirm 
its high affinity for 5-HT7 in comparison to 5-HT1A which was vali-
dated by in vitro and in vivo studies. Results: The radiochemical 
yield for these two compounds were 24 ± 6% and 31 ± 5% (de-
cay-corrected) in 24 ± 12 min (n = 7). Preliminary PET study in SD 
rat brain showed fast accumulation of radioactivity in the brain 
much higher for bezoxzolone derivative, 2.75 SUV in compari-
son to bezothizolone, 1.70 SUV. Similarly in sub brain regions ce-
rebral cortex and thalamus the intial upatake was approximately 
2 fold higher for the first compound. Conclusion: In summary 
these evaluation confirmed that arylpiperazinyl bezoxzolone/
benzothiazolones are promising skeleton to design PET ligand 
for 5-HT7, further longitudinal animal studies may lead to first 
small molecule based PET ligand for 5-HT7 in clinics.

EP-0911
Comparison of two different synthesis methods to label 
[Lys40,Nle14(Ahx-NODAGA)NH2]exendin-4 with Ga-68
S. Migliari1, A. Sammartano1, B. Janota2, M. Scarlattei1, G. Baldari1, 
R. Bonadonna3, L. Ruffini1; 1Nuclear Medicine and Molecular 
Imaging Department, University Hospital of Parma, Parma, Italy, 
Parma, ITALY, 2University Radioisotope Center POLATOM, National 
Centre for Nuclear Research, Otwock, Poland, Otwock, POLAND, 
3Division of Endocrinology and Metabolic Diseases, University of 
Parma School of Medicine and University Hospital of Parma, Italy, 
Parma, ITALY.

Glucagon-like peptide 1 receptor (GLP-1R) is preferentially ex-
pressed in pancreatic islets, especially in β-cells. Moreover, GLP-
1R is highly expressed in human insulinomas and gastrinomas. 
In recent years several GLP-1 receptor-avid radioligands have 
been developed to image insulin-secreting tumors or to pro-
vide a tentative quantitative in vivo biomarker of pancreatic 
β-cell mass. Exendin-4 is a 39-amino acid high affinity ligand of 
the GLP1-R with full agonist activity. It was labeled with PET and 
SPECT isotopes for imaging purposes. Here, we report results 
of two synthesis methods to label [Lys40,Nle14(Ahx-NODAGA)
NH2]exendin-4 with Ga-68, one using an automatic synthe-
sis module and one manual procedure to label the peptide 
as a kit. To develop two different labeling methods for [Lys40, 
Nle14(Ahx-68Ga-NODAGA)NH2]exendin-4 and to compare vis-
à-vis their labeling quality, efficacy and feasibility. In both pro-
cedures, a TiO2-based generator (Eckert and Ziegler, E&Z) was 
eluted with 0.1M HCl and the 68GaCl3 purified using a cation-
ic-exchange cartridge. The kit vial (prepared by the Institute of 
Atomic Energy, Radioisotope Center POLATOM) was reconstitut-
ed with 1.0ml 68GaCl3 (240MBq), using a needle vent, followed by 
10min incubation at 100°C. Automatic synthesis was performed 
using an automated synthesis module (Scintomics GRP®) con-
nected to the 68Ge/68Ga generator. The peptide was dissolved in 
HEPES solution and then labeled with 1.5ml 68GaCl3 (300MBq) at 
95°C for 10min. The radiopharmaceutical product was purified 
trough a C18 cartridge, diluted with PBS buffer and sterilized by 
filtration through an inline 0.22µm sterile filter. The RCP% was 
measured by TLC and HPLC (Ultimate 3000 Thermo fisher, 120 
C18 column 3µm 120Å). We also measured pH by a pH-meter. 
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The labeling kit is a 3-step “hot” procedure (elution, labeling, CQs 
aliquote). The automatic synthesis requires only one cold step 
(peptide dissolution) and one “hot” step (CQs aliquote). Mean 
RCP% and pH of resulting [Lys40, Nle14(Ahx-68Ga-NODAGA)
NH2]exendin-4 were 95.87% and 3.5-3.8, and 97.63% and 7.0, for 
the POLATOM labeling kit and for the automatic synthesis meth-
od, respectively. The [Lys40,Nle14(Ahx-NODAGA)NH2]exendin-4 
was labeled successfully with 68Ga both by the POLATOM label-
ing kit and by an automatic synthesis module. The POLATOM 
labeling kit procedure is easier and more rapid than the auto-
matic synthesis method. The latter, however, provides a some-
what purer radiopharmaceutical product, with higher %RCP 
and entails a lower dose exposure to the operator. Therefore, the 
automated synthesis system provides an alternative reliable and 
straightforward approach to synthesize [Lys40, Nle14(Ahx-68Ga-
NODAGA)NH2]exendin-4.

EP-0912
Synthesis and Quality Control of a new probe [68Ga]-
Pentixafor for PET imaging of CXCR4 expression 
A. Sammartano, S. Migliari, M. Scarlattei, G. Baldari, L. Ruffini; 
Nuclear Medicine and Molecular Imaging Department, University 
Hospital of Parma, Parma, ITALY.

The chemokine receptor 4 (CXCR4) is involved in tumor growth 
and progression, tumor invasiveness and metastasis in several 
types of human cancer. Recently, [68Ga]-pentixafor has emerged 
as an excellent imaging agent for positron emission tomogra-
phy (PET) of CXCR4 expression in vivo. The clinical interest in 
validation of 68Ga-labeled agents has increased over time due 
to on-site production of Ga-68 from the 68Ge/68Ga genera-
tor and the use of automated synthesis systems. Radiophar-
maceutical production process must adhere to current good 
manufacturing process compliance to ensure the quality of 
precursor and the final product that meet acceptance criteria. 
High quality PET imaging studies demand high quality radio-
pharmaceuticals. Numerous methods are used for the routine 
CQs testing of PET radiopharmaceuticals, including pH deter-
mination, radiation measurements, chromatographic methods, 
bacterial endotoxin/sterility tests. The goal was to develop and 
validate synthesis process and Quality Controls (CQs) of the 
radiopharmaceutical product [68Ga]-pentixafor. Three consecu-
tive synthesis of [68Ga]-pentixafor were performed using an au-
tomated synthesis module (Scintomics GRP®). For all the synthe-
sis, a TiO2-based generator (Eckert and Ziegler) was eluted with 
0.1M HCl and the 68GaCl3 purified using a cationic-exchange 
cartridge. The peptide (ABX) was dissolved with HEPES solu-
tion (1,5M) and heated at 95° for 10min, then purified trough a 
C18 cartridge, diluted with PBS buffer and sterilized by filtration 
through an 0.22µm sterile filter. The development process also 
addressed acceptance criteria for the QC tests and user require-
ments. We conducted testing for the membrane filter integrity, 
pH, sterility, and pyrogenicity of drug product. Once a QC test 
was developed, validation studies were performed to ensure 
that the method is reproducible and reliable in routine use. 
We used chromatographic methods HPLC and TLC. The three 
synthesis procedures of [68Ga]-pentixafor showed a RCP% of 

99.86%, 99,83% and 100%. The radionuclidic (Ge-68) impurity 
was 4.8*10-5%, 4.9*10-5% e 4.7*10-5%. The residual ethanol result-
ed 5.22%, 5.58% and 5.32% V/V and the spot of HEPES impurity 
was not more intense than the spot of the reference solution 
(200µg/V). Bacterial endotoxin testing was performed as the 
LAL-test and resulted <0.25Eum/ml. The pH of the final prod-
uct was 7 for all samples. The results demonstrated a batch-to-
batch reproducibility providing suitable RCP% and other CQs 
results, validating the whole synthesis process of [68Ga]-pen-
tixafor and allowing the use of this radiotracer as diagnostic 
probe for molecular imaging. The automated synthesis system 
provides a reliable approach to synthetize [68Ga]-pentixafor in 
clinical routine.

EP-0913
Selection of optimal macrocyclic chelator for high contrast 
PET imaging of gastrin releasing peptide receptor using 
cobalt-labeled bombesin antagonist RM26
B. Mitran1, H. Thisgaard2, S. S. Rinne1, U. Rosenström1, F. Azamy1, 
J. Dam3, V. Tolmachev1, A. Orlova1; 1Uppsala University, Uppsala, 
SWEDEN, 2Center for Single Particle Science and Engineering, 
Odense, DENMARK, 3Odense University Hospital, Odense, 
DENMARK.

Aim: Overexpression of gastrin-releasing peptide receptors 
(GRPR) is associated with several cancers. We have recently re-
ported on a bombesin analog (NOTA-PEG2-RM26) labeled with 
55Co for next day PET imaging of GRPR. The pharmacokinetics of 
peptides can be tuned by using different chelators: metal-che-
lator complexes can bring different overall charge and require 
co-ligands depending on metal’s valency and chelator’s dentic-
ity. Therefore, in an attempt to further optimize the pharmaco-
kinetic profile, we have in this study evaluated the effect of four 
macrocyclic chelators (X-PEG2-RM26, X=NOTA, NODAGA, DOTA, 
DOTAGA) on the targeting properties and biodistribution of ra-
diocobalt-labeled bombesin antagonist RM26. Co-NOTA chela-
tor should be neutral, Co-NODAGA and Co-DOTA should bring 
mono- and Co-DOTAGA - di-negative charge. Methods: RM26 
analogs N-terminally conjugated with NOTA, NODAGA, DOTA or 
DOTAGA via a PEG2 spacer were radiolabeled with 57Co. Conju-
gates were evaluated toward stability, binding affinity, targeting 
specificity, and cellular processing. Biodistribution of labeled 
conjugates was studied in PC-3 xenografted mice 3 and 24 h 
pi. The tumor uptake was visualized by preclinical imaging. Re-
sults: All conjugates were successfully labeled with radiocobalt 
with high yields and demonstrated high stability. The radiopep-
tides retained binding specificity to GRPR and their cellular pro-
cessing was characterized by low levels of internalized activity. 
The IC50 values were in the low nanomolar range. The kinetic 
binding studies showed KD values in the low picomolar range. 
The best binding capacity was found for DOTA-PEG2-RM26. The 
biodistribution demonstrated rapid clearance of activity from 
blood and normal organs via renal excretion. Tumor uptake 
was similar for all conjugates 3 h pi, exceeding the uptake in all 
other organs (7.3±1.3 %ID/g for NOTA chelator, 6.3±1.2 %ID/g 
for NODAGA, 8.1±0.7 %ID/g for DOTA, and 6.9±2.7 %ID/g for 
DOTAGA). The activity accumulation in GRPR-expressing organs 
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was significantly higher for DOTA-containing conjugate. Kidney 
uptake and retention increased with the negative charge of co-
balt-chelator complex. The rapid washout of activity from nor-
mal organs, including receptor-positive, together with the high 
retention in tumors resulted in an increase in tumor-to-organ 
ratios over time for all constructs. Concordant with affinity mea-
surements, 57Co-DOTA-PEG2-RM26 had the best tumor retention 
of activity 24 h pi, resulting in the highest tumor-to-blood ratio 
(598 ±70). The tumor uptake was confirmed by preclinical imag-
ing. Conclusion: Chelators had a pronounced influence on the 
biodistribution profile of radiocobalt-labeled GRPR antagonists. 
The DOTA conjugate demonstrated the best binding affinity 
and the best retention of activity in tumors, having the highest 
contrast to blood 24 h pi.

EP-0914
Imaging contrast of HER3 expression using monomeric 
affibody-based imaging probe can be improved by co-
injection of affibody trimer
A. Orlova1, M. Rosestedt1, S. S. Rinne1, B. Mitran1, A. Vorobyeva1, 
K. G. Andersson2, J. Löfblom2, V. Tolmachev1; 1Uppsala University, 
UPPSALA, SWEDEN, 2Royal Institute of Technology, STOCKHOLM, 
SWEDEN.

Introduction: Human epidermal receptor type 3 (HER3) plays 
a crucial role in progression of many cancer types and several 
HER3-targeting drugs are under development. Only specific 
cohort of patients with tumours expressing HER3 will bene-
fit from such treatment. A reliable and repetitive method for 
detection of HER3 expression in tumours is desirable. In vivo 
radionuclide imaging meets such requirements. The main 
challenges in imaging of HER3 are relatively low expression in 
tumours and endogenous receptor expression in healthy tis-
sue, particularly in liver. Anti-HER3 affibody molecule (7 kDa) 
labelled with radiocobalt using NOTA chelator demonstrated 
the most favourable biodistribution profile in terms of the 
lowest unspecific hepatic uptake and high and stable activity 
uptake in tumours. We have demonstrated that optimization 
of injected protein dose lead to improvement of tumour-to-liv-
er ratio. We hypothesised that specific uptake of labelled af-
fibody monomer can be saturated in liver but not in tumour 
by co-injection of non-labelled affibody trimer due to limited 
tissue penetration of trimer. Methods: Biodistribution of 57Co-
NOTA-ZHER3:08699 was studied 4 h pi in BxPC-3 xenografted mice. 
57Co-NOTA-ZHER3:08699 (fixed labelled protein mass of 0.5 µg/ani-
mal) was co-injected with unlabelled affibody trimer (ZHER3:8699)3 
at monomer:trimer molar ratios of 1:0, 1:1, 1:3 and 1:6. Further, 
biodistribution of 57Co-NOTA-ZHER3:08699/(ZHER3:08699)3 co-injected 
with ratio 1:3 was head-to-head compared 24 h pi with the 
biodistribution of 57Co-NOTA-ZHER3:08699 injected with the best 
performing dose found previously (2 µg/animal). HER3 expres-
sion in BxPC-3 xenografts was imaged using neat 57Co-NOTA-
ZHER3:08699 and 57Co-NOTA-ZHER3:08699/(ZHER3:08699)3 (1:3). Results: He-
patic activity uptake 4 h after injection of 57Co-NOTA-ZHER3:8699/
(ZHER3:8699)3 decreased with increasing of monomer:trimer molar 
ratio, while tumour activity uptake was the highest for 1:3 ratio. 
The maximum tumour-to-liver ratio was found at 1:3 mono-

mer:trimer ratio, 1.0±0.1, which was significantly higher than 
for 1:0 (0.44±0.08), 1:1 (0.7±0.1) and 1:6 (0.67±0.01) molar ratios. 
Head-to-head comparison 24 h pi of 57Co-NOTA-ZHER3:8699 and 
57Co-NOTA-ZHER3:8699/(ZHER3:8699)3 (1:3) demonstrated that tumour 
activity uptake was significantly higher in the case of co-injec-
tion trimer (2.8±0.4 vs 2.1±0.1 %ID/g). Tumour-to-liver ratio was 
2.3±0.5 for 57Co-NOTA-ZHER3:8699/(ZHER3:8699)3. Tumour-to-organ ra-
tios were significantly higher (except tumour-to-small intestine) 
for group co-injected with trimer: e.g., tumour-to blood ratios 
were 7±2 vs 4.6±0.3, tumour-to-lung were 3.9±0.1 vs 3.2±0.1, 
tumour-to-liver were 2.3±0.5 vs 1.58±0.05, tumour-to-muscle 
were 16±1 vs 11±1, and tumour-to-bone were 28±3 vs 7±4. 
SPECT/CT images confirmed the biodistribution data. Conclu-
sions: Imaging of HER3 expression can be improved by co-in-
jection of radiolabelled monomeric affibody-based imaging 
probe with affibody trimer.

EP-0915
Preclinical Evaluation of [18F]ML-10 to Assessment of 
Radioimmunotherapy with [177Lu]Lu-Labeled Antibody
S. Lee1, N. Ko1, E. Cho1, J. Chung2, S. Kim2, S. Lim1, S. Oh1; 1ASAN 
Medical Center, Seoul, KOREA, REPUBLIC OF, 2Asan Institute for Life 
Sciences, Seoul, KOREA, REPUBLIC OF.

Purpose: Radioimmunotherapy combined with radionuclides 
and monoclonal antibodies (mAb) is promising method of 
cancer treatment. Prior to perform radioimmunotherapy, im-
mune-PET is conducted to selected patient and estimated do-
simetry. PET imaging is also used to evaluate the therapeutic 
effect with [18F]FDG and [18F]FLT. 2-(5-[18F]fluoro-pentyl)-2-meth-
yl-malonic acid ([18F]ML-10) is a promising radiotracer to detect 
the apoptosis by using PET imaging. We investigated [18F]ML-
10 PET imaging of apoptosis to estimated radioimmunothera-
py with [177Lu]Lu-labeled cetuximab in A431 tumor xenograft 
model. Methods: Cetuximab was conjugated with DOTA-NHS 
ester and was radiolabeled with [177]LuCl3. [18F]ML-10 was syn-
thesized with 2-(5-methanesulfonyloxy-pentyl)-2-methyl-malo-
nic acid di-tert-butyl ester precursor and was purified using C18 
Sep-Pak. Radioimmunotherapy studied with [177Lu]Lu-cetux-
imab was performed in the A431 Model. Therapeutic responses 
were monitored using microPET/MR imaging with [18F]ML-10 
and immunohistochemical staining. Results: DOTA conjugat-
ed cetuximab was obtained with reasonable radiochemical 
yield (>20%) after PD-10 purification. [177Lu]Lu-cetuximab had 
high radiochemical purity (100%) and stability (100%, 6 hrs). 
[18F]ML-10 was synthesized with high radiochemical yield and 
radiochemical purity as 24.1±3.8% and 99.7±0.5, respectively. 
Radioimmunotherapy using [177Lu]Lu-cetuximab significantly 
inhibited the tumor growth. Vehicle groups showed continu-
ously increasing tumor size as 18.6 of relative tumor volume. In 
contrast, [177Lu]Lu-cetuximab group showed decrease in tumor 
volume 9 days after the treatment and relative tumor volume 
was 3.3. [177Lu]Lu-cetuximab showed meaningful increasing of 
[18F]ML-10 SUVR (tumor to muscle ratio) compared with vehicle. 
Conclusion: [18F]ML-10 is a promising radiotracer for detection 
of apoptosis and [18F]ML-10 PET imaging is also good tool for 
assessment of RIT induced apoptosis.
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EP-0916
Synthesis and in vitro evaluation of arecoline derivatives 
as PET tracers for muscarinic acetylcholine receptors
M. Ozenil1, T. Balber1, C. Vraka1, H. Spreitzer2, M. Hacker1, M. 
Mitterhauser1, W. Wadsak1, V. Pichler1; 11 Department of Biomedical 
Imaging and Image-guided Therapy, Division of Nuclear Medicine, 
Medical University of Vienna, Vienna, AUSTRIA, 2Department of 
Pharmaceutical Chemistry, University of Vienna, Vienna, AUSTRIA.

Introduction and Aim: Muscarinic acetylcholine receptors 
(mAChRs) are G-protein coupled receptors and their signal trans-
duction is associated with many neurodegenerative disorders 
such as Alzheimer‘s disease. Arecoline, a naturally occurring al-
kaloid, exhibits partial agonist properties towards mAChRs. With 
respect to PET tracer development arecoline represents a suit-
able lead structure, allowing for radiochemical labeling on the 
N-methyl moiety and for derivatization to tune suitable phar-
macokinetic and pharmacodynamic properties. The aim of this 
project is the synthesis and preclinical evaluation of carbon-11 
labeled arecoline derivatives as potential mAChR PET tracers. Ma-
terial and Methods: Three novel arecoline derivatives DPMARE 
(diphenylmethyl 1-methyl-1,2,5,6-tetrahydropyridine-3-carbox-
ylate), TEGARE (2-[2-(2-methoxyethoxy)ethoxy]ethyl 1-meth-
yl-1,2,5,6-tetrahydropyridine-3-carboxylate) and DCCARE 
(N-cyclohexyl-N-(cyclohexylcarbamoyl)-1-methyl-1,2,5,6-tet-
rahydropyridine-3-carboxamide) were synthesized by esterifica-
tion or amidation of arecaidine. Precursors for carbon-11 radio-
labeling of these substances, as well as reference compounds 
were characterized by 2D-NMR, ESI-MS, UV-HPLC and by X-ray 
crystallography if applicable. Radiolabelling was performed in a 
GE TRACERlab FxC Pro synthesis module via reaction with [11C]
CH3I. Small scale reactions employing different solvents, reaction 
times and temperatures were performed to optimize reaction 
conditions. The in vitro binding affinity of the compounds was 
determined with a competitive radioligand binding assay using 
[methyl-3H]-N-methylscopolamine. Cell membranes were pre-
pared from stable transfected CHO cells expressing the respec-
tive subtype of mAChRs. LogP values were assessed via HPLC.1 

Results: Arecoline and its derivatives were successfully labelled 
by reaction with [11C]CH3I in DMSO at rt for 2 min (RCY = 4.3 ± 
0.8 %; molar activity = 93 ± 30 GBq/µmol; n = 8; ±SD). DPMARE 
shows Ki values in the low nanomolar range towards all subtypes, 
whereas arecoline exhibits only micromolar affinities towards 
all subtypes. LogP values were 3.33, -0.66 and 2.27 for DPMARE, 
TEGARE and DCCARE. Conclusion: Radiolabelling of arecoline 
and its derivatives with 11C could be performed in a straightfor-
ward manner. Compared to arecoline, DPMARE shows a drastic 
gain in mAChR affinity. Considering its Ki values in a suitable range 
for PET tracer development as well as its appropriate logP, we will 
further evaluate its potential use as mAChR tracer. Metabolic sta-
bility, ligand-receptor kinetics and plasma protein binding will 
be studied in due course. References: 1. Vraka, C. et al. Log P , a 
yesterday’s value? Nuclear Medicine and Biology 50, 1-10 (2017).

EP-0917
RBC membrane reconstitution enabled formation of 89Zr 
labeled biomimetic nanoparticles for long-term tracking

J. Lee1, J. Park1, C. Vyas1, M. Hur1, S. Yang1, Y. Kong1, E. Lee1, H. 
Song1, K. Yu2; 1korea atomic energy research institute, Jeollabuk-
do Jeongeup-si, KOREA, REPUBLIC OF, 2Dongguk University, 
Department of chemistry, Seoul, KOREA, REPUBLIC OF.

Aim: The surface properties of the cell membrane, including 
their immune control proteins, play a crucial role in their bio-
logical applications. Particularly, Red blood cell (RBC) membrane 
(Rm) can overcome the immune barriers because CD47 antigens 
on Rm are recognized by the SIRPα receptor signal (Don’t eat 
me) with macrophages. These signal can prohibit phagocytosis 
of macrophages. Materials and Methods: Hollow mesoporous 
silica nanosphere (HMSN) was dispersed in a HEPES buffer (pH 
7.5) at various concentrations. The pH of zirconium-89 (89Zr) 
89Zr-oxalate (~20 MBq) was adjusted to pH 7.5−8. After stirring 
at room-temperature for 24 hours, labeling efficiency was con-
firmed by radio thin-layer chromatography using 50 mM DTPA 
as the mobile phase. RBCs of the mouse were isolated using the 
blood withdrawn by cardiac puncture. Blood was collected and 
was centrifuged to separate the RBC. The RBC ghost was ob-
tained by hypotonic treatment. RBC membrane fragments were 
extruded and co-extruded with HMSNs. Results: Rm coated 
HMSN was characterized for morphology, size, and properties. 
In addition, 89Zr (Half-life: 3.3 d) was incorporated under the 
mild condition with labeling efficiency of >96% on the silanol 
group of HMSNs without chelator. After Rm coating, the release 
of 89Zr was decreased for long-term tracking. Small animal PET 
images acquired after tail i.v. injection of 89Zr-HMSN and Rm-
89Zr-HMSN were saturated on tumor site at 48 hr. Conclusion: 
Having distinguished potentials viz. fluidity, stability and long-
term circulation ability in biological systems this strategy can be 
applied extensively to identify the long-term in vivo behavior of 
nano-drugs while enhancing their biocompatibility. Rm evaded 
macrophage-mediated phagocytosis, and the Rm coating has 
been shown to improve the ability to evade the reticuloendo-
thelial system.

EP-0918
Comparative evaluation of anti-EFGR affibody molecules 
labelled with gallium-68 and zirconium-89 using 
desferrioxamine B as a chelator
M. Oroujeni1, J. Garousi1, K. Andersson2, J. Löfblom2, B. Mitran1, A. 
Orlova1, V. Tolmachev1; 1Uppsala university, Uppsala, SWEDEN, 
2Royal Institute of Technology, Stockholm, SWEDEN.

Aim: Epidermal growth factor receptor (EGFR) is a transmem-
brane receptor, which regulates cellular proliferation, motility 
and apoptosis. Radionuclide molecular imaging of EGFR expres-
sion in tumours should enable stratification of patients for EG-
FR-targeting therapies. Anti-EGFR affibody molecule ZEGFR:2377 
is a promising probe for imaging of EGFR in vivo. Recently, we 
have demonstrated that ZEGFR:2377 labelled with the positron 
emitter 89Zr using DFO chelator provides a specific imaging of 
EGFR-expressing xenografts. The use of the generator-produced 
positron-emitting radionuclide 68Ga instead of 89Zr offers ad-
vantages of better availability and reduced absorbed doses to 
healthy tissues. The goal of this study was to evaluate targeting 
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properties of 68Ga-DFO-ZEGFR:2377 and compare them directly 
with the properties of 89Zr-DFO-ZEGFR:2377. Methods: Maleim-
ido-DFO was site-specifically conjugated to C-terminal cysteine 
of ZEGFR:2377. The DFO-ZEGFR:2377 was labelled with 68Ga in 
1.25 M sodium acetate buffer, pH 3.6, at 85°C. 89Zr-labelling of 
the affibody molecule was performed by neutralization of 89Zr 
solution with Na2CO3 followed by adding 0.5 M HEPES buffer, pH 
6.9, at 85°C. In vitro stability of 68Ga-DFO-ZEGFR:2377 was evalu-
ated in PBS and in the presence of 1000-fold excess of EDTA. In 
vitro binding specificity of 68Ga-DFO-ZEGFR:2377 was checked 
using two EGFR-expressing cell lines, A431 and PC3, by a sat-
uration assay. The cellular processing of the labelled conjugate 
bound to A431 and PC3 cell lines was evaluated using an acid 
wash method. Biodistribution of conjugates was measured in 
BALB/C nu/nu mice bearing A431 xenografts. In vivo specificity 
of 68Ga-DFO-ZEGFR:2377 was confirmed by saturation of EGF 
receptor with anti-ZGFR antibody cetuximab. Results: The ra-
diochemical yield of 68Ga-DFO-ZEGFR:2377 was 77±5%. After 
size-exclusion purification, the radiochemical purity was higher 
than 96%. The conjugate was stable after 3h incubation in PBS 
and EDTA. 68Ga-DFO-ZEGFR:2377 retained specific binding to 
EGFR-expressing cells. The cellular processing showed relatively 
slow internalization. The conjugate demonstrated EGFR-specific 
targeting of A431 xenografts. Biodistribution showed that tu-
mour uptake of 68Ga-DFO-ZEGFR:2377 (8±2 %ID/g) was signifi-
cantly higher than 89Zr-DFO-ZEGFR:2377 (5.1±0.6 %ID/g) at 3h 
after injection. 68Ga-DFO-ZEGFR:2377 had significantly (p<0.05) 
lower uptake in bone and spleen. 68Ga-DFO-ZEGFR:2377 had tu-
mour-to-blood ratio of 7±3 at 3 h after injection. 68Ga-DFO-ZEG-
FR:2377 provided significantly (p<0.05) higher tumour-to-organ 
ratios for liver, lung, bone, colon, spleen and muscle in com-
parison to 89Zr-DFO-ZEGFR:2377 resulting in better imaging 
contrast. Conclusion: Our data showed that DFO is a suitable 
chelator for radiolabelling of EGFR-targeting affibody molecules 
with gallium-68. 68Ga-DFO-ZEGFR:2377 is a potentially applica-
ble probe for PET imaging of EGFR overexpressing tumours.

EP-0919
Design And Synthesis Of Pet Tracers For The Imaging P2X7 
Receptors
K. Kato1, M. Shukuri2, T. Kumamoto3, T. Hanakawa1; 1National 
Center of Neurology and Psychiatry, Kodaira, JAPAN, 2Showa 
Pharmaceutical University, Machida, JAPAN, 3Hiroshima University, 
Hiroshima, JAPAN.

Purpose: P2X7 is an ionotropic subtype of ATP (P2) receptors 
and involved in inflammatory pathways of peripheral and cen-
tral nervous system (CNS). Upregulation of P2X7 receptors is 
observed on glial cells in CNS injury and neurodegenerative 
diseases. PET tracers of P2X7 receptors might be able to visu-
alize glial cells activity and related diseases but suitable tracers 
have not developed yet. Pyroglutamic acid benzylamide deriva-
tives GSK1370319 and GSK1482160 are slecetive antagonists of 
P2X7 developed by GSK group and PET studies were conducted 
by us and others. These compounds have chloro substituent 
group at ortho position. Here we synthesized pyroglutamic acid 
1-phenethylamide derivatives to evaluate the effect of methyl 

group and configuration at benzyl position against P2X7 affinity. 
Their 11C-labeling and PET imaging by using a neuroinflamma-
tion model rat were also performed. Methods: The synthesis of 
R and S isomers of m-CF3 substituted 1 and non-substiuted 2 
were carried out by condensation of pyroglutamic acid and the 
corresponding chiral phenethylamines, followed by the meth-
ylation of cyclic amides. The synthesis of 11C-labeled R and S 1 
((R)-PGAA3 and (S)-PGAA3) were performed by treatment of 
3.3 μmol of precursor and 3 μmol of tBuOK at room tempera-
ture in DMSO for 3 min. In vitro analysis of R and S isomers of 1 
and 2 were conducted against human P2X7 in the fluorescent 
calcium assay. We used the rat with hemispheric neuroinflam-
mation induced by intrastriatal injection of lipopolysaccharide 
(LPS) to evaluate the tracers by PET. Results: We used the pre-
cursors without protective group at the acyclic amide position 
to shorten the total synthesis time. The 11C-methylation of de-
methyl precursor gave (R)-PGAA3 and (S)-PGAA3 in more than 
80% radiochemical conversions and almost products were 
11C-methylated at cyclic position in both cases. Inhibitory analy-
sis of R and S isomers of 1 and 2 showed 10.2 17.2, 387, and 349 
μM as IC50 values. Compared 1 with 2, the m-CF3 substitution 
improved the affinity to P2X7 however this value was 2-3 order 
lessor than original GSK compounds. As seen in low affinity of 1, 
PET studies did not exhibit significant high uptake of PGAA3 to 
inflammatory region of the rat brain in 72 hours after LPS admin-
istration. Conclusion: We synthesized 11C-labeled pyroglutamic 
acid phenehylamide derivatives (R)-PGAA3 and (S)-PGAA3 effi-
ciently. In vitro and PET studies suggested further improvement 
relevant to aromatic substitution was required.

EP-0920
Small Animal Positron Emission Imaging Of HER2-positive 
Tumor Xenografts With Anti-HER2 Diabody Labelled By 
Iodine-124
O. E. Klementyeva, A. S. Lunev, A. O. Malysheva, C. A. Luneva, E. 
A. Lyamtseva, N. A. Taratonenkova, G. E. Kodina; State Research 
Center “Burnasyan Federal Medical Biophysical Center”, Moscow, 
RUSSIAN FEDERATION.

Introduction: Whole-body, non-invasive, molecular imag-
ing strategies have the potential to extend the analysis of 
HER2-status to biopsy-inaccessible lesions. PET imaging with 
antibody-based radiotracers represents a promising approach 
for detecting biomarkers and monitoring changes to biomark-
er expression that may correlate with response to therapy. In 
vitro experiments have shown that binding with tumor cells 
of anti-HER2 single chain Fv (scFv)-based antibody molecule, 
called C6.5db, labeled with iodine-124 depends on the density 
of HER-2 receptors on their membranes. Aim: In this study, we 
evaluate the 124I-C6.5 diabody as a potential PET radiotracer in a 
mouse tumor xenograft model. Materials and Methods: The 
anti-HER2 diabody C6.5 (supplied by Shemykin-Ovchinnikov In-
stitute of Bioorganic chemistry, Moscow, Russia) was radioiodin-
ated with iodine-124 produced by RITVERC Isotope Products (St. 
Petersburg, Russia). The radioiodination of anti-HER2 diabody 
C6.5 was carried out using Iodogen with their subsequent sep-
aration from the solution on the column with Sephadex G-50. 
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Radiochemical purity was determined by ITLC in 0.9 % NaCl. 2.0 
MBq 124I-C6.5db was injected in BALB c/Nude mice bearing BT-
474, SKOV3 and MCF7 xenografts. The procedure of scanning 
was carried out on a small animal PET with subsequent recon-
struction and quantitative analysis of images. The scan time is 
10 minutes. PET images were obtained in 1, 4, 24 and 48 hours 
after injection. Results: The yield of the reaction was about 18 
%. Radiochemical purity was not less than 95%. In the course 
of the study, PET images of animals with experimental models 
of tumor growth were obtained. The SUV value for xenografts 
of HER2-positive tumors varied from 2.0 at 4 h to 3.95 at 48 h 
after injection. HER-2 negative xenografts in PET scans were not 
visualized. Conclusion: The specificity of the visualization of 
HER2-positive xenografts with the help of 124I-C6.5db is proved.

EP-0921
68Ga-DOTA-Hepta, An Albumin Binding Tracer, Targets 
Glioblastoma Tumor In Vivo PET/CT Imaging May Serve As 
A Novel Prognostic Imaging Agent
C. Huang1, Y. Lin1, H. Chiu1, W. Chang1, T. Yen1, F. Huang2; 1Chang 
Gung Memorial Hospital, Taoyuan, TAIWAN, 2National Taiwan 
University, Taipei, TAIWAN.

Introduction: The tumor vasculature and dynamic angiogenesis 
with time may play a crucial role in tumor staging, treatment re-
spond monitoring and prognostic evaluation in the early phase. 
Thus, if an imaging agent that can precisely quantify the tumor 
distribution volume (DV) change in time will prove to be useful 
for diagnostic purpose as well as the therapeutic evaluation of 
any cancer therapy. To test this hypothesis, the novel albumin 
binding PET imaging agent was developed and evaluated in 
mouse tumor models of human colon (DLD-1) and glioblasto-
ma (U87-MG) cancers. Methods: U-87 MG (5×106) and DLD-1 
(1×107) cells were subcutaneously injected into the front flanks 
of 6−8-week-old male nude mice. The resultant tumors were al-
lowed to grow until they reached volumes of 400−600 mm3 in 
volume. The acquired PET/CT images through 15-minute static 
scans at 1h, 3h and 5h after tumor xenograft mice (n = 12 ) were 
injected with radiolabeled 68Ga-DOTA-Heptap (6.6-7.4 MBq). All 
images were generated with scatter correction, random correc-
tion and attenuation correction (AC). The average radioactivity 
concentration within the tumor or organ of interest was obtained 
by determining the mean pixel values within the multiple ROIs 
(% ID/g). The radioactivity of normal major organs such as the 
muscles, heart, lung, liver, kidney, and brain, was also calculated 
for comparisons. Results: Other than the liver (6.2 ± 0.98 %ID/g), 
kidneys (10.92 ± 0.315 %ID/g) and urinary bladder, in which the 
level of radiolabeled tracer uptake was influenced by excretion, 
intriguingly, the significant tracer uptake occurred in U-87 MG 
tumors. The U-87 MG tumors were clearly delineated and dis-
played significant tumor-to-background contrast over time, the 
tracer uptake in malignancies were (2.54 ± 0.356 %ID/g, 3.78 ± 
0.515 %ID/g, 4.69 ± 0.197 %ID/g) at 1h, 3h and 5h, respectively. 
However, non-significant tumor uptake was observed in DLD-
1 colon tumor (1.33 ± 0.103 % ID/g) model during the whole 
imaging acquisition time period. Major organs such as heart (4.2 
± 0.135 %ID/g), spleen (1.45 ± 0.23%ID/g), muscle (1.46± 0.43 

%ID/g) and brain (1.16 ±0.34 %ID/g) all displayed comparatively 
low levels of tracer uptake. Conclusion: These results suggest 
that there is significant tumor uptake in 68Ga-DOTA-Heptap trac-
er accumulation along with the time period monitoring by PET/
CT imaging. Thus, the non-invasive detection of tumor vascular 
leaking activity in vivo may permit a more precise definition of 
the roles of tumor vasculature status and yield insight regarding 
novel therapeutic strategies in molecular level.

EP-0922
A Composite Iron Oxide Nanoparticle Labelled with 
Zirconium-89 by Simple Self-Assembly System for Cancer 
Detection
P. Choi1, J. Lee1, C. Vyas1, Y. Gong1, E. Lee1, H. Song1, S. Yang1, M. Hur1, 
K. Yu2, S. Kim3, J. Park1; 1Korea Atomic Energy Research Institute, 
Jeongeup, KOREA, REPUBLIC OF, 2Dongguk Univeristy, Seoul, 
KOREA, REPUBLIC OF, 3Dongguk University, Gyeongju, KOREA, 
REPUBLIC OF.

Aim: Zirconium-89 (89Zr) utilized in Positron Emission Tomogra-
phy (PET) has been the spotlight in nanomedicine due to rela-
tively long half-life required for the measurement of long-term 
in vivo behavior of the nanoparticles. The metallic radioisotope 
usually needs the chelator for conjugation with bioactive nano-
materials as a radiopharmaceutical. However, the chelator at-
tached on surface of nanoparticle could induce unprecedented 
alteration of its properties due to the variation in the surface 
charge of the nanoparticles and may reduce innate targeting 
system. The behavior of the nanoparticles after injection in the 
body is different and dependent on size, shape and its surface 
properties. Here, we tried to incorporate 89Zr in the biocompati-
ble iron oxide nanoparticle by the simple one-pot hydrothermal 
synthesis without radio-metal chlators to identify the in vivo 
distribution of the nanoparticle. Materials and Methods: The 
89Zr produced using an onsite cyclotron at the Institute of Korea 
Atomic Research was mixed in the prepared solution included 
with FeCl3, ZrOCl2, L-glutamic acid and formic acid. The reactant 
mixture was transferred into a PTFE autoclave bottle followed by 
placed in a preheated oven at 120°C for 24 h. The radiochemical 
yield of the 89Zr incorporated in the iron oxide nanoparticle was 
determined using TLC. For the further characterization of the iron 
oxide nanoparticle, TEM, XRD, XPS, IR, DLS and Zeta-potential 
were utilized. To examine biological properties of the nanoparti-
cle, we proceed with labelling stability in various biological me-
diums, cytotoxicity, cellular uptake for CT-26 and A549 cancer 
cells, and the measurement of PET images for CT-26 tumor bar-
ing Balb/C mouse. Results and Conclusion: The non-spherical 
iron oxide nanoparticles having average length and width of 
180 and 80 nm respectively was obtained after simple one-pot 
hydrothermal reaction. Controlling of the nanometer size was 
achieved by using formic acid as a capping agent. 89Zr was well 
labelled in the iron oxide nanoparticle during their nucleation 
and crystal growth (≥98%). The 89Zr binding stability in the iron 
oxide nanoparticle was significantly high in biological mediums, 
but the nanoparticle was aggregated in PBS (pH 7.4) and serum. 
The radioactive nanoparticle was considerably nontoxic to the 
living system, and indirectly suggested the nanoparticle was 
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significantly biocompatible. In the biological evaluations, high 
in vitro cellular uptake was demonstrated, and based on the re-
sults of the in vivo PET imaging and biodistribution analysis, the 
radioactive iron oxide nanoparticle proved effective targeting of 
the CT-26 tumor.

EP-0923
Total solid-phase synthesis of DOTA-functionalized tumor 
targeting peptides for PET imaging and therapy
S. Okarvi, I. Jammaz; King Faisal Specialist Hospital and Research 
Centre, Riyadh, SAUDI ARABIA.

Objective: The convenient synthesis of metal chelating agents 
couple with tumor targeting peptides is needed to accelerate 
the research and clinical translation in molecular imaging. DOTA 
is one of the most widely used macrocyclic ligands for devel-
opment of new metal based imaging and therapeutic agents 
owing to its ability to form stable and inert complexes under 
physiological conditions making these radiopharmaceuticals 
useful for imaging/therapy. DOTA-tris-t-butyl ester is commer-
cially available but it is expensive and contain impurities of both 
the di-alkylated and tetra-alkylated cyclen. There is a need to ex-
plore new methods for preparation of DOTA-tri-tert-butyl ester 
which are less expensive and provides a high purity DOTA prod-
uct. The aim of this study was to develop a convenient and cost 
effective synthetic approach for the preparation of DOTA pep-
tides directly on solid support for tumor imaging and therapy. 
Methods: The tumor targeting peptide (bombesin 7-14) was 
synthesized by Fmoc-based solid-phase synthesis. For DOTA 
coupling bromoacetic acid after activation with HOBt/DIC was 
coupled to free amino group of peptide. This was followed by 
monoalkylation of bromoacetylated peptide resin with cyclen 
(tetraazacyclododecane). The cyclen peptide was then alkylated 
with tert-butylbromoacetate to afford desired DOTA peptide. 
Additionally, the same peptide was prepared from commercial-
ly available tris-tert-butyl-DOTA for comparison. Theses peptides 
after labeling with 68Ga were evaluated for their ability to bind 
bombesin receptors overexpressed on human breast and pros-
tate cancer cells. In vivo tumor targeting was examined in nude 
mice implanted with MDA-MB-231 xenografts. Results: The 
identity and purity of DOTA peptides was confirmed by mass 
spectrometry and HPLC. The peptides radiolabeled efficient-
ly with 68Ga (>90%) and exhibited high binding affinity to BN 
positive MDA-MB-231 and PC3 cancer cell lines (kd=<20 nM). 
In nude mice with MDA-MB-231 xenografts, 68Ga-labeled pep-
tides displayed efficient clearance from the blood and uptake/
retention in all the major organs was low to moderate (below 
5%ID/g). The accumulation in the BN positive tumors was ~2% 
ID/g at 1 h p.i. with good tumor to blood and muscle ratios. The 
main route of excretion was renal pathway. Both peptides dis-
played comparable in vitro and in vivo behavior. Conclusion: 
We have described the preparation and in vitro and in vivo ac-
tivity of two DOTA coupled peptides. The synthesized peptides 
hold good tumor affinity and tumor targeting potential. This 
successful and economical synthetic strategy can be applied to 
the facile synthesis of various tumor targeting peptides which 
ultimately can be translated into clinical settings.

EP-0924
Synthesis and Biological Evaluation of Diagnostic 
reagent for Prostate cancer using Copper-64 radioisotope 
Synthesis and Biological Evaluation of Diagnostic reagent 
for Prostate cancer using Copper-64 radioisotope
M. Kim, K. Lee, S. Woo, J. Kang, K. Kim, T. Lee, W. Chung, I. Lim, S. Lim, 
Y. Lee; Korea Institute of Radiological and Medical Sciences, Seoul, 
KOREA, REPUBLIC OF.

Introduction: Prostate specific membrane antigen (PSMA) is a 
cell surface membrane protein, which is overexpressed in most 
prostate cancer. Recently, PET imaging with 68Ga-PSMA-HBED-
CC has been widely used for the diagnosis of recurrent prostate 
cancer. In addition, the studies on the diagnostic potential of 
64Cu-labeled PSMA ligand reported actively. In this study, we 
monitored with biological evaluation in vivo and PET imaging 
of 64Cu-labeled PSMA ligand (64Cu-PSMA-617). Subject & Meth-
ods: The radiolabelling efficiency and stability of 64Cu-PSMA-617 
were confirmed by thin layer chromatography. PET/CT imaging 
of 64Cu-PSMA-617 were obtained within prostate cancer mice 
models. Results: The radiolabeling efficiency of 64Cu-PSMA-617 
was showed over 95%, and stabilities of 64Cu-PSMA-617 was re-
mained over 98% in both human and mouse serum for 48 h. In 
normal male mice, the in vivo uptake of 64Cu-PSMA-617 into sev-
eral organs was measured at 2, 4, 6, 24, 48h after injection. Rapid 
blood clearance was observed for 64Cu-PSMA-617. The highest 
uptake ratio was observed in the lung, liver, intestines and kid-
neys at 2h, however low uptake ratio of 1-2%ID/g was observed 
in most of organ at 4h. PET images of 22RV1 tumor-bearing 
nude mice were acquired dynamic images and at 24 h, 48h after 
injection. In dynamic PET images, 64Cu-PSMA-617 uptake ratio 
in tumors was increased with in the first 10 minutes, and con-
tinuously increased until 60 minutes, and showed retention in 
tumors at 48h. Conclusion: In these results, the PET/CT imaging 
using 64Cu-PSMA-617 in prostate cancer is expected to be useful 
for the diagnosis and treatment of prostate cancer patients.

EP-0925
Development of a radiolabelling method of 68Ga-Exendin-
4(NODAGA) using the GAIA module from Elysia-Raytest(R)

F. Bernard1, T. Rusu1, I. Riguet2, L. Nicolas1, V. Nataf1; 1Hospital 
Tenon, Paris, FRANCE, 2Hospital Beaujon, Paris, FRANCE.

Introduction-Aim: 68Ga-Exendin-4(NODAGA) (68Ga-exendin) 
is a tracer for the detection of insulinomas with PET/CT. It has 
been developed by Betacure in the Netherlands. Currently, 
it is evaluated within an European clinical trial as part of the 
BetaCure consortium (EU FP7 grant number 602812) that the 
Nuclear Medicine department of Tenon Hospital participates 
in. Within the consortium a radiolabeling method was devel-
oped that was not adapted to our equipment (Radiolabelling 
yield less than 10%). The aim of this study was to develop a new 
method for the GAIA module. Materials and Methods: Ex-
endin-4(NODAGA) was provided by Pichem® as a freeze-dried 
peptide and 68GaCl3 was eluted from a Galliapharm® generator. 
Single-use kits and reagents were provided by ABX®. Exendin, 
solubilized in sodium acetate solution 0.8 mol/L containing 
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ascorbic acid (1g/mL), was introduced directly into the reaction 
vial with a micropipette to avoid loss of peptide in the tubing. 
Then, GaCl3 was directly eluted into the reaction vial without 
pre-purification and the mixture was heated for 15 min at 100°C. 
At the end of the cooling mixture, Tween 80 (0.15%) was added 
to improve the transfer on SPE (Solid Phase Extraction) column. 
Moreover, the purification step was optimized by adding sodi-
um acetate 2.4 mol/L in the reaction mixture to increase the pH 
to 5-5.5 before transferring onto the cartridge. The radiochem-
ical purity (RCP) was evaluated by TLC with DTPA 0.1 mol/L in 
ammonium acetate 0.25 mol/L as mobile phase and ITLC-SG as 
stationary phase. Results: The radiolabeling yield, not corrected 
from decay, was approximately 50% (sufficient for injection of 
patients) as compared to 10% with the conventional method 
(pre-purification). The addition of sodium acetate 2.4 mol/L at 
the end of the reaction improved the amount of 68Ga-exendin 
in the final product. The RCP was over 97% with less than 3% 
of 68Ga-impurities (free 68Ga3+ and 68Ga-colloïd (68Ga(OH)3)). Con-
clusion: By deleting the step of pre-purification, introducing 
Exendin directly into the reaction vial and adding more concen-
trated sodium acetate at the end of the reaction, we increased 
the radiolabeling yield and the radiochemical purity of our 
product: 68Ga-exendin.

EP-0926
PET Imaging of Joint Inflammation by Cyanine-based 
Probe (68Ga-DOTA-NIR790) in a Mouse Model of Arthritis
C. Peng, T. Luo; Isotope Application Division, Institute of Nuclear 
Energy Research, Taoyuan, TAIWAN.

Arthritis is the most common joint disorder around the world. 
The aim of this work is to preliminarily evaluate whether PET/CT 
imaging with 68Ga-DOTA-NIR790 is a useful probe for monitor-
ing and quantifying joint inflammation in FCA-induced arthri-
tis. Methods: We synthesized cyanine-based imaging probes 
(68Ga-DOTA-NIR790) for NIR fluorescence and nuclear imag-
ing (PET) of FCA-induced arthritis. Results: The PET/CT image 
showed high radioactivity in joint inflammation, which was in 
agreement with NIR fluorescence imaging and biodistribution. 
Conclusion: The 68Ga-DOTA-NIR790 could target the joint in-
flammation in FCA-induced arthritis, and offer multi-modalities 
for NIR fluorescence and nuclear imaging (PET) to diagnose and 
monitor arthritis.

EP-67 e-Poster Area

Preclinical and translational aspects, including 
radiopharmacy, radiochemistry and drug 
development -> Radiopharmacy, radiochemistry, 
drug development -> Radiopharmacy -> 
Radiopharmaceuticals - SPECT

EP-0927
Evaluation Of BBB Permeable Nucleo-Liposomes (NL-
Nps): A DI-C15-Ketalised Palmitone Appended Uridine As 
Neuro-Tracer For SPECT

S. Mishra1, S. chaturvedi1, P. Barthélémy2, A. Mishra1, B. Singh3; 
1INMAS, DRDO, DELHI, INDIA, 2INSERM U869, Université de 
Bordeaux, FRANCE, 3Department of Chemistry, Banaras Hindu 
University, Varanasi, INDIA.

Objective: The blood-brain barrier (BBB) is a major obstacle 
for drug delivery to the brain. Nucleolipid based liposomes are 
promising drug delivery systems allowing in vivo tracking us-
ing molecular imaging techniques and have proved promising 
theranostics agents especially for tumors. However, efficient li-
posomal preparations for theranostic of neuro-onco, neuro-in-
fection and neurodegenerative diseases needs further research. 
Nucleolipidic liposomes (NL-Nps) are of great interest because 
of the site-recognition (nucleoside), lipophilicity (long alkyl 
chain) and better membrane translocation by interaction of fat-
ty acid with the lipid bilayer. Thus, we have evaluated uridine 
derived nucleolipidic liposomes for encapsulation efficiencies 
of MTX (methotrexate) anti-cancer and sulfanilamide anti-infec-
tion drug and in vivo tracking by radiolabeling with 99mTc. Mate-
rials and Method: (NL-Nps) were prepared using NL-DTPA (syn-
thesized), heated to 50° C when mixed with organic solvent and 
added to aqueous phase containing the surfactant Tween-80 
and the co-surfactant soya lecithin. NL-Nps were encapsulated 
with MTX and sulfanilamide were similarly prepared by adding 
drugs (0.1 to 1.5%) to the formulation. NL-Nps were evaluated 
for release kinetics and brain targeting in BMG-1 (brain glioma) 
cell line in murine model. Results: Multi-step synthesis leads to 
the final compound (NL-DTPA) and its liposomal preparation 
(size 113 to 130 nm, zeta potential -14 to -28 mV) with EEs of 
64% was achieved. Liposomes showed sustained drug release 
for 2-5 days negligible hemolytic activity, no cytotoxicity in HEK 
cells. Radiolabeling efficiency of 98% was achieved using 99mTc 
conferring prolonged systemic circulation and renal route ex-
cretion. The biodistribution showed 1.8% ID/gm to 2.3% ID/gm 
for intact versus disrupted BBB in mice models. (NL-Nps) also in 
BMG tumor mice depicted higher tumor uptake (2.3T/M). Con-
clusion: Nucleolipid functionalized liposomes as candidates to 
be used as biocompatible nanocarrier systems with high sys-
temic retention and anti-tumour effects. Future work will con-
centrate on targeting of liposomes in brain tumor model using 
stereotaxis. Refrences: 1) Vitiello G, et. al, Journal of Materials 
Chemistry 2015;3(15):3011-23. 2) Khiati S, et. al, ACS nano. 2011 
Oct 11;5(11):8649-55.

EP-0928
Evaluation of Radioiodine and Technetium-Labeled 
DARPin 9_29 for Molecular Imaging of HER2 Expression in 
Cancer Using SPECT
A. Vorobyeva1, O. Bragina2, M. Altai1, B. Mitran1, A. Orlova1, A. 
Shulga3, G. Proshkina3, V. Chernov2,4, S. Deyev3,4,5, V. Tolmachev1; 
1Uppsala University, Uppsala, SWEDEN, 2Tomsk National Research 
Medical Center Russian Academy of Sciences, Tomsk, RUSSIAN 
FEDERATION, 3Shemyakin & Ovchinnikov Institute of Bioorganic 
Chemistry, Moscow, RUSSIAN FEDERATION, 4National Research 
Tomsk Polytechnic University, Tomsk, RUSSIAN FEDERATION, 
5National Research Nuclear University “MEPhI”, Moscow, RUSSIAN 
FEDERATION.
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Aim: Radionuclide molecular imaging may allow non-invasive 
repeated whole-body monitoring of HER2 expression and per-
mit stratification of patients for HER2-targeted therapy. Imaging 
probes based on small scaffold proteins (e. g. DARPins) provide 
high sensitivity and good contrast due to fast clearance from 
blood. However, composition of a scaffold protein and a radio-
nuclide label may influence off-target interactions, accumula-
tion in normal tissues and clearance rate of an imaging probe. 
The goal of this study was to evaluate DARPin 9_29 labeled 
with iodine-125 and technetium-99m as a targeting agent for 
imaging of HER2 using SPECT. Methods: DARPin 9_29 was la-
beled with iodine-125 by direct radioiodination and with tech-
netium-99m by tricarbonyl conjugation to the C-terminal hexa-
histidine tag. In vitro evaluation of both radiolabeled proteins 
was performed in SKOV3, BT474 and DU145 HER2-expressing 
cell lines. Binding specificity was tested by saturation of HER2. 
Binding affinities to living HER2-expressing cells were measured 
using LigandTracer. Cellular processing and retention of radiola-
beled proteins was measured over time. Biodistribution of both 
radiolabeled proteins was studied in mice bearing HER2-ex-
pressing SKOV-3 xenografts at 6 h p.i. Specificity of HER2-taret-
ing was evaluated in a HER2-negative Ramos xenograft model. 
SPECT imaging was used to confirm the results of biodistribu-
tion studies. Results: DARPin 9_29 was labeled with [125I]I with 
96±1% radiochemical yield (RCY) and with [99mTc]Tc(CO)3 with 
80±4% RCY. Both labeled proteins retained nanomolar affinity 
to HER2. Binding to HER2-expressing cells was specific and pro-
portional to expression level. Internalization of proteins by cells 
was slow. Both labeled proteins were rapidly cleared from blood 
and provided similar tumor uptake at 6 h p.i (3.4±0.7 %ID/g for 
[125I]I and 2.9±0.7 %ID/g for [99mTc]Tc(CO)3). However, there were 
appreciable differences in non-specific uptake and retention in 
normal organs. DARPin 9_29 labeled with technetium-99m had 
high hepatic uptake with hepatobiliary excretion. DARPin 9_29 
labeled with iodine-125 had significantly (p < 0.05) lower uptake 
in lung, liver, gut, spleen, kidneys and bone. The uptake of both 
labeled proteins in HER2-positive xenografts was significantly (p 
< 0.00005) higher than in HER2-negative xenografts. Conclu-
sion: DARPin 9_29 can be directly labeled with iodine-125 and 
[99mTc]Tc(CO)3 with good yields and high stability. Binding speci-
ficity and affinity to HER2 were preserved. Both labeled proteins 
provided similar tumor uptake, however, radioiodine provided 
better tumor-to-organ ratios compared to technetium-99m due 
to lower lipophilicity and non-residualizing properties of the la-
bel. Radioiodinated DARPin 9_29 is a promising agent for same-
day imaging of HER2 expression using SPECT.

EP-0929
New 99mTc-labeled peptide for EGFR tumor targeting
N. Rahmanian, H. Sabahnoo; Tehran University of Medical 
Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Introduction: The epidermal growth factor receptors (EGFRs) 
are a family of cell surface receptors that play multiple roles in 
normal cellular functions mainly including cell growth, prolifer-
ation and cell survival. Several reports indicated that enhances 
in EGFRs expression (e.g. HER1 and HER2) disrupt the mecha-

nism of normal cells and consequently lead to cellular prolif-
eration, angiogenesis, migration and invasion. The aim of this 
study was to evaluate a new 99mTc targeted GE 11 peptide that 
has high tendency to accumulate in tumors with high level of 
epidermal growth factor receptor (EGFR) expression. Material 
and Methods: The 12-mer GE11 peptide (YHWYGYTPQNVI) 
was modified on N-terminus using the serylserylserin amino 
acids and HYNIC as spacer and bifunctional chelating agent, re-
spectively. The HYNIC-(Ser)3-GE11 peptide was purchased from 
ProteoGenix (Schiltigheim, France) and labeled with 99mTc using 
tricine and mixture of EDDA/tricine as the coligands. The effica-
cy of radiolabeling of peptides were analyzed on ITLC-SG and 
also by reversed-phase high-performance liquid chromatogra-
phy (RP-HPLC). Results and Conclusion: HYNIC-SSS-GE11 were 
labeled with 99mTc using both labeling approaches with more 
than 95% efficiency and showed high stability in buffer and se-
rum. The affinity of new radioconjugated peptides for binding 
to EGFR were investigated on various cell lines with different 
levels of EGFR expression in which human ovarian carcinoma 
cells showed higher affinity and was used for further in vitro and 
in vivo investigations. The in vitro experiments showed good 
affinity to human ovarian carcinoma cells using both radiocon-
jugated peptides. Biodistribution studies in normal female mice 
and mice xenograft tumor model revealed that the both radio-
conjugated peptides had high in vivo stability and high renal 
excretion. However tricine-coliganded radiolabeled peptide 
showed higher liver and intestine uptake compared than EDDA/
tricine coliganded radiolabeled peptide. The gamma scintigra-
phy showed good tumor visualization. From the results of this 
investigation it appears that, the new radioconjugated peptide 
might be a promising radiotracer for SPECT imaging of ovarian 
tumor.

EP-0930
Biodistribution and Imaging Evaluation of Cyclic Peptide 
RGD in 4T1 Breast Cancer Model
M. Chen, Y. Huang, S. Chen, L. Chen, M. Li, C. Chang; Institute of 
Nuclear Energy Research, Taoyuan City, TAIWAN.

Objectives: Upregulated expression of integrin αvβ3 in newly 
formed endothelial cells and some tumor cells plays a signifi-
cant role in tumor growth, invasion and angiogenesis. Cyclic 
RGD, which is high affinity and selectivity for integrin αvβ3, is 
considered as targeting peptides by recognizing integrin αvβ3 
on the newly formed endothelial cells surface of tumor cells. 
We synthesized the 111In-DOTA-GSG-cCRGDfC, an 111In-labeled 
RGD peptide derivative targeting αvβ3, for imaging tumor. In 
this study, we try to explore biodistribution of 111In-DOTA-GSG-
cCRGDfC in 4T1 breast cancer bearing mice and demonstrate 
that 111In-DOTA-GSG-cCRGDfC may offer diagnostic images for 
breast tumor. Methods: DOTA-GSG-cCRGDfC was labelled with 
111In or in Institute of Nuclear Energy Research. Biodistribution 
and nanoSPET/CT studies were performed in 4T1-xenograft 
BALB/c mice. Tumor xenografts were performed in 6-wk-old 
female BALB/c mice by subcutaneous injection of 2 x 106 4T1 
cells. At 14 days after tumor inoculation, nanoSPECT/CT imag-
ing was performed at 0.5 h, 2 h, 4 h and 24 h after injection 
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of 111In-DOTA-GSG-cCRGDfC. In biodistribution study, 4T1 tu-
mor-bearing female mice was performed after i.v. injection of 
18 MBq 111In- DOTA-GSG-cCRGDfC (n = 5). The mice were sac-
rificed and dissected at 0.5 h, 2 h, 4 h and 24 h after injection 
of 111In-DOTA-GSG-cCRGDfC. Results: The labeling efficiency 
of 111In-DOTA-GSG-cCRGDfC was more than 90%. The high tu-
mor-to-organ ratios for the 111In-DOTA-GSG-cCRGDfC (at 4 h 
after injection: tumor-to-muscle ratio, 12.71; and tumor-to-liv-
er ratio, 3.64) were confirmed by nanoSPECT/CT images in the 
subcutaneous 4T1 tumor model. Biodistribution studies also 
revealed a high tumor-to-muscle ratio of 12.88 after 4 h. Con-
clusions: These results of nanoSPECT/CT imaging and biodis-
tribution data showed that 111In-DOTA-GSG-cCRGDfC was high 
accumulated in the 4T1 tumor site. We are going to prove DO-
TA-GSG-cCRGDfC and derivatives have the capability as a diag-
nostic/radiotherapy tool for αvβ3-positive tumors in the future.

EP-0931
A Novel Tumor Imaging Agent, Tc-99m and Fluorescence 
Labeled Gastrin-Releasing Peptide Analogues: In Vitro and 
In Vivo Comparison
D. Kim, M. Kim, S. Kim; Wonkwang University School of Medicine, 
Iksan, KOREA, REPUBLIC OF.

Aim: A variety of imaging probes have been developed for dif-
ferent molecular targets. The GRP analogues (GRP, GRP18-27 
and GRP21-27) were investigated vigorously as a targeting pep-
tide for tumor, however, the cancer targeting abilities of these 
GRP analogues had not been compared head-to-head. Direct 
comparison of characteristics of these analogues will provide a 
useful information for the design of molecular imaging agent 
associated with GRP and an insight within the mechanism of 
tumor targeting using GRP analogues. In the present study, we 
developed Tc-99m and TAMRA labeled GRP analogues contain-
ing three different peptides (TAMRA-GHEG-ECG-GRP, TAMRA-
GHEG-ECG-GRP18-27 and TAMRA-GHEG-ECG-GRP21-27) to tar-
get the tumor cells and compared the tumor targeting abilities 
using in vitro and in vivo experiments. Materials and Methods: 
Peptides were synthesized using Fmoc solid-phase peptide syn-
thesis. Radiolabeling of peptides with Tc-99m was done using 
ligand exchange via tartrate. Binding affinity and in vitro cellular 
uptake studies were performed. Gamma camera imaging study 
was performed in murine models with PC-3 tumors. The average 
counts per pixel within the ROIs were measured and target-to-
non-target ratios were calculated. Results: After radiolabeling 
procedures with Tc-99m, Tc-99m labeled peptides were pre-
pared in high yield (>96%). Tc-99m TAMRA-GHEG-ECG-GRP (Kd 
= 7.9 ± 2.7 nM) showed highest binding affinity for PC-3 tumor 
cells and Tc-99m TAMRA-GHEG-ECG-GRP18-27 (Kd = 12.6 ± 3.6 
nM) showed relatively low binding affinity. Confocal microsco-
py images of PC-3 cells incubated with TAMRA-GHEG-ECG-GRP 
and TAMRA-GHEG-ECG-GRP21-27 showed strong fluorescence 
in the cytoplasm. Gamma camera imaging revealed substantial 
uptake of Tc-99m TAMRA-GHEG-ECG-GRP21-27 in tumors. Con-
clusion: We developed three Tc-99m and TAMRA labeled GRP 
analogues as a molecular imaging agent for targeting tumor. In 
vitro studies demonstrated substantial binding affinity and cel-

lular uptake of TAMRA-GHEG-ECG-GRP and TAMRA-GHEG-ECG-
GRP21-27. In contrast, in vivo gamma imaging study revealed 
that only Tc-99m TAMRA-GHEG-ECG-GRP21-27 was significantly 
accumulated in the tumor tissue. Taken together, the present 
study suggest that 7-mer peptide, GRP21-27 is the best surro-
gate as a targeting ligand for tumor imaging.

EP-0932
Tc-99m-labeled peptide-based N3S1 chelator with 
enhanced renal clearance for folate receptor imaging
D. Lee; Korea Atomic Energy Research Institute, Jeongeup, KOREA, 
REPUBLIC OF.

Peptide-based N3S1 chelator PXC, which are comprised of ami-
no acids (Pro-X-Cys backbone, X are designated for some amino 
acids) for radiolabeling with 99mTc has been designed and eval-
uated for development of radiopharmaceuticals. However, the 
lipophilicity of the first core structure, Pro-Gly-Cys (PGC) in its 
RGD complex has resulted in substantial hepatobiliary excre-
tion when administered in tumor-bearing mice. In this study, to 
improve biological behavior in the biodistribution with the in-
tention of enhancing renal clearance, we describe the synthesis, 
evaluation of a novel lysine derivative, Pro-Lys-Cys (PKC) derived 
from PXC chelator system, and its application with 99mTc labeled 
folate derivative (99mTc-PKC-fol) for in vivo imaging of FR-positive 
tumor. A novel tripeptide chelating sequence, PKC and its RGD 
conjugate were synthesized and evaluated in normal mice to 
explore the effect of chelator on the pharmacokinetic proper-
ties. Thereafter, a novel folate conjugate, PKC-εKγE-folate (PKC-
fol), was radiolabeled with 99mTc and evaluated in FR-positive KB 
tumor bearing mice for in vivo biodistribution profile and in vivo 
SPECT image. Tissue distribution in normal mice demonstrated 
that PKC-conjugated peptide resulted in greater renal clearance 
and significantly less intestinal uptake than that of the PGC com-
plex. 99mTc-PKC-fol exhibited specific uptake and retention in tu-
mor tissues with high renal clearance and significantly reduced 
intestinal uptake. Tumor uptake was 2.96 ± 0.51 % ID/g at 1 h 
p.i. and 2.24 ± 0.27 %ID/g at 3 h p.i., respectively. SPECT images 
showed good tumor-to-normal tissue contrast of 99mTc-PKC-fol, 
and clearly confirmed the accumulation of the 99mTc-PKC-fol in 
KB tumor. This study demonstrated that the lipophilicity can be 
controlled and biodistribution profile of 99mTc-PXC complex can 
be altered through the design and synthesis of PXC chelator 
core, thus opening up application of novel peptide-based PXC 
chelator system for the development of radiopharmaceuticals.

EP-0933
131I-labeled dendrimer-entrapped gold nanoparticles for 
single photon emission computed tomography/computed 
tomography (SPECT/CT) imaging and radionuclide 
therapy of gliomas
N. Sun, Y. Li, L. Zhao, J. Zhao; Shanghai General Hospital, Shanghai 
Jiaotong University School of Medicine, Shanghai, CHINA.

Purpose/Introduction: Gliomas are the most common and 
fatal tumors in brain, which are difficult to be cured by conven-
tional therapies. 131I-labeled Buthus martensii Karsch chlorotox-
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in (BmK CT) has been reported to be used for SPECT imaging 
and radiotherapy of gliomas. Meanwhile, dendrimer-entrapped 
gold nanoparticles (Au DENPs) are praised to enhance the bio-
compatibility for computed tomography (CT) imaging. Herein, 
in this study, we explored the synthesis, characterization, and 
utilization of 131I-labeled BmK CT-modified Au DENPs for target-
ed Single Photon Emission Computed Tomography (SPECT)/
CT imaging and radionuclide therapy of gliomas. Subjetcs & 
Methods: The new formed BmK CT-Au DENPs before and after 
131I labeling were characterized in vitro and in vivo. The binding 
affinity of BmK CT-Au DENPs to C6 glioma cells was evaluated 
by flow cytometry and confocal microscopy experiment. To ex-
plore the imaging ability of 131I-BmK CT-Au DENPs, SPECT/CT was 
performed in C6 glioma cells and subcutaneous glioma-bearing 
nude mice at 0.5 h, 2 h, 4 h, 6 h, 8 h, and 16 h postinjection. 
The targeted radionuclide therapeutic effect of 131I-BmK CT-Au 
DENPs was first assessed in C6 glioma cells via CCK8 assay and 
then further evaluated in subcutaneous glioma-bearing nude 
mice. Results: Flow cytometry and confocal microscopy exper-
iment both proved that BmK CT-Au DENPs has a relatively high 
cellular uptake in C6 gliomas. 131I-BmK CT-Au DENPs displayed 
excellent SPECT/CT imaging effect in C6 cells and subcutane-
ous glioma-bearing nude mice at 8 h postinjection. Moreover, 
CCK-8 assay showed that C6 glioma cells growth was obvious 
inhibited by 131I-BmK CT-Au DENPs, which was further verified in 
glioma bearing nude mice. Discussion/Conclusion: The new 
designed radiolabeled multifunctional dendrimeri, 131I-BmK CT-
Au DENPs, has a great potential to be used for SPECT/CT imag-
ing and targeted radiotherapy of gliomas.

EP-0934
Developing Radiolabeled Neuropeptide Nanoconstructs 
as Potential Theranostic Agents
I. Khan; Institute of Nuclear Medicine and Oncology (INMOL), 
Lahore, PAKISTAN.

Purpose/Introduction: The over-expression of neuropeptide 
Y1-receptors in human breast cancer leads to a potential appli-
cation of selective neuropeptide Y (NPY) Y1-receptor ligands as 
a new generation of agents for cancer diagnosis and therapy. 
NPY-derived Y1-receptor ligands, e.g., 99mTc(core)3+-(NαHis-ac)-
labeled-[Phe7,Pro34]NPY have been previously developed and 
investigated in vitro and in vivo. The preclinical and first clini-
cal data by usingthese NPY derivatives in human breast cancer 
patients produced very promising results with remarkable pep-
tide uptake in metastases spread in other organs, originating 
from the tumor. These novel findings clearly indicate that the 
overexpression of the Y1 receptor in human breast cancers of-
fers a unique possibility for tumor targeting by using NPY-de-
rived Y1-receptor ligands.These excellent results prompted us 
to develop peptide-based gold and silver nanoparticles, thus 
ultimately, resulting highly specific radiolabeled nanoconstructs 
decorated with DOTA-NPY molecules to act as ‘nanotheranos-
tics’. Subjects & Methods: For this purpose, we produced high-
ly stable gold and silver nanoparticles (NPs) using arabinoxylan 
(AX) from ispaghula (Plantagoovata) seed husk. The NPs were 
synthesized by stirring a mixture of AX and HAuCl4·H2O or 

AgNO3, separately, below 100°C for less than an hour, where AX 
worked as the reducing and the stabilizing agent. The synthe-
sized NPs were characterized by various analytical techniques, 
and coupled with DOTA-NPY Y1-specific derivatives, thus result-
ing in “nanoconstructs”. In vivo uptake of radiolabeled 198Au-la-
beled naoconstructs was studied in various organs of normal 
rabbits after regular time intervals. Results: The particle size was 
(for silver: 5-20 nm and gold: 8-30 nm) found to be dependent 
on pH, temperature, reaction time and concentrations of AX and 
the metal salts used. The biodistribution data showed a slower 
uptake with a significantly higher retention time, thus leading 
to sufficient renal excretion to allow absorption of the labeled 
compound into the tumor, with ultimately fast body clearance 
to avoid unspecific peptide accumulation. These potential fea-
tures of NPY nanoconstructs make them strong candidates for 
theranostic applications after radiolabeling with 68Ga for PET im-
aging studies and radionuclide therapy after labeling with beta 
or alpha-emitting radionuclides (study in progress). Discussion/
Conclusion: This approach might be further extended to a tu-
mor-specific targeting by using NPY derivatives for carrier of 
chemotherapeutic agents and might not be limited to breast 
cancer, because Y-receptor expression has been identified in 
other tumors, such as neuroblastoma, glioblastoma, ovarian 
adenocarcinoma, gastrointenstinal stromal tumor, nephroblas-
tomas, renal cell carcinoma, and pheochromocytoma, thus ulti-
mately, used as a future tool for Peptide Receptor Radionuclide 
Therapy (PRRNT).

EP-0935
Comparison Of “In Vitro” Chemotaxis Between Labelled 
Leucocytes With Non-Stabilized And Stabilized 99mTc-
HMPAO
I. Gil Viciano1, F. Morandeira-Rego2, I. Romero-Zayas1, C. Munuera-
Sañudo1, J. Suils-Ramon1, A. Rodriguez-Gasén1, N. Calvo-Malvar1, 
N. Llecha-Cano2, C. Gámez-Cenzano1; 1Unidad de Radiofarmacia. 
Servicio de Medicina Nuclear. Hospital Universitari de Bellvitge-
IDIBELL. Hospitalet de Llobregat. Barcelona, Hospitalet de 
Llobregat. Barcelona, SPAIN, 2Area de Inmunologia. Laboratorio 
Clinico. Hospital Universitari de Bellvitge-IDIBELL. Hospitalet de 
Llobregat. Barcelona, Hospitalet de Llobregat. Barcelona, SPAIN.

Aim: The use of non-stabilized 99mTc-HMPAO is well established 
to label leucocytes, although the radiopharmaceutical short 
stability limits its optimal use. HMPAO stabilization with CoCl2 
could be an approach if leucocyte function is preserved. This 
study evaluated “in vitro” the chemotaxis using HMPAO stabi-
lized. Material and Method: Three aliquots of leucocyte-rich 
plasma (LRP) from 45 mL of 14 blood donors were processed: 
1)Unlabelled, 2)Labelled with 99mTc-HMPAO and 3)Labeled 
with 99mTc-HMPAO stabilized. A chemotaxis assay (Migratest®) 
was performed. The chemoattractant fMLP was placed into 
the wells of a multiwell plate in parallel with PBS as a negative 
control. Afterwards, cell-culture inserts with 3μm pores in their 
membranes were placed into these wells and  LRP were added. 
The plate was incubated at 37ºC. During the incubation period 
the leucocytes migrated through the pores. The inserts were 
removed and the cell suspension from each well was added 
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to tubes. In addition, part of the unstimulated, non-migrated 
cells from the LRP of the PBS-Insert (negative control) were dis-
pensed in another tube (L-Selectin control). All cell suspensions 
were labelled with (FITC)-anti-L-Selectin-antibody and count-
ing beads. Vital DNA staining was added. It was analysed using 
a flow cytometry the expression of the adhesion molecule L-Se-
lectin as well as shape change. Once the leukocytes become 
activated, change its cellular shape, enlarge and shed L-Selec-
tin. The percent of activated leucocytes was calculated and cell 
size measured as mean Forward Scatter signal (FSC) in migrated 
and not migrated cells of each aliquot. Results: The percent of 
activated leucocytes in negative, positive and L-Selectin con-
trols were respectively: 62.0±16.9%, 85.2±6.7% and 31.9±12.2% 
(unlabelled); 66.5±7.8%, 85.5±5.2% and 32.2±8.8% (99mTc-HM-
PAO); 66.0±7.6%, 86.2±4.8% and 33.8±14.4% (99mTc-HMPAO 
stabilized). All three groups presented statistically significant 
differences between the negative and positive control (Wilcox-
on test, p<0.01). The FSC mean values in negative, positive and 
L-Selectin controls (leucocytes have not migrated so they are 
size control) were respectively: 360±18, 390±43 and 341±29 
(unlabelled); 366±17, 393±47 and 337±29 (99mTc-HMPAO) and 
365±17, 403±62 and 327±45 (99mTc-HMPAO stabilized). Com-
paring FSC in L-Selectin control with negative and positive 
control FSC values it is demonstrated that the leukocytes have 
migrated because of they have been activated so they enlarge. 
There are statistically significant differences between groups 
(Wilcoxon test, p<0.001). Conclusion: All three samples have 
more activated leucocytes in the positive control, according 
to an increase of the percent of activated leucocytes. Using 
99mTc-HMPAO stabilized with CoCl2 for labelling leucocytes does 
not modify their chemotactic capacity.

EP-0936
In Vitro and In vivo evaluation of a lyophilized kit 
formulation for labeling of HER-2 Targeting peptide 
containing tripeptide sequence as N3S with 99mTc
H. Sabahnoo1, R. Mohammadi2; 1Pars Isotop Company, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 2Masih Daneshvari Hospital, Tehran, 
IRAN, ISLAMIC REPUBLIC OF.

Introduction: Recent years have witnessed an increasing inter-
est in radiolabelled peptides for nuclear medicine applications. 
The high expression of the human epidermal growth factor re-
ceptor 2 (HER2) and the accessibility of its extracellular domain 
make it an ideal target for the targeted delivery of anti-tumor 
drugs as well as imaging agents. In this study, the heptapep-
tide leucine-threonine-valine-serine-proline-tryptophan-tyro-
sine (LTVSPWY) as a new small peptide for an anti-HER2 target 
was labeled by incorporating 99mTc to the cysteine-based CSSS 
(Cys-Ser-Ser-Ser) linked to this peptide. Subjects & Methods: 
Radiolabeling studies were performed using two-vial formu-
lation. First, 99mTc was allowed to react with sodium gluconate 
as ligand exchange in the presence of SnCl2 and bicarbonate 
buffer in 10 min at room tempreture to afford the 99mTc-gluco-
nate intermediate. An aliquot of this solution was added to an 
aqueous solution containing peptide and ammonium acetate 
buffer. The radiolabeled mixture was incubated at 37 ºC for 30 

min. Results: Radiolabeled peptide was labeled with 99mTc with 
more than 99% efficiency and showed favorable stability in 
solution and serum. The HER2 binding affinities the radiolabeled 
peptides were inhibited up to 60% by the unlabeled peptide, 
as well as with trastuzumab antibody. We observed nanomolar 
binding affinities for radiolabeled peptide. high kidney uptake 
and subsequent rapid clearance resulted in a faster washout of 
the radiolabeled peptide from non-targeted organs, a critical 
parameter for high contrast in tumor imaging. Discussion: This 
small new peptide was selectively targeted to the HER2 recep-
tor, and introduction of a serine residue into the chelator im-
proved the pharmacokinetics of 99mTc labeled LTVSPWY for clear 
tumor imaging in animals.

EP-0937
Design and Synthesis of Polymer Coated Gold 
Nanoparticles, AuPEI-Glc-99mTc , for Targeted in vivo 
Imaging
C. M. Uritu1,2, B. I. Tamba1, G. Dodi1, M. Pinteala2, V. Ghizdovat3, M. 
M. Gutu3, C. Stefanescu3; 1Advanced Research and Development 
Centre in Experimental Medicine, “Grigore T. Popa” University of 
Medicine and Pharmacy, Iasi, ROMANIA, 2Centre of Advanced 
Research in Bionanoconjugates and Biopolymers, “Petru 
Poni” Institute of Macromolecular Chemistry, Iasi, ROMANIA, 
3Department of Biophysics and Medical Physics, Nuclear medicine, 
Faculty of Medicine, “Grigore T. Popa” University of Medicine and 
Pharmacy, Iasi, ROMANIA.

Aim: The need to develop best targeted, disease suited and, 
also, accessible radiopharmaceuticals, rest a main permanent 
concern in nuclear imaging precision medicine. The pres-
ent study (acknowledgements for financial support from the 
H2020 WIDESPREAD 2-2014: ERA Chairs Project no. 667387: Su-
praChem Lab, ERA Chair initiative) is a first step in a work that 
aims to develop a hybrid 99mTc SPECT-MRI radiotracer as molec-
ular architecture assembled in a nanoparticle shape, comprising 
of a magnetic core, a region involved in radioisotope entrap-
ment, the recognition molecule, and a polymeric sequence pro-
viding biocompatibility. Glucosamine (Glc) units, grafted onto 
the polymer surface, are expected to accumulate in high-glu-
cose-consuming areas, due to the steric hindrance caused by 
the complex architectures, being a vector molecule for these ar-
eas. Materials and Methods: Gold nanoparticles (AuNPs) were 
synthesized and stabilized through thiol-terminated PEG. Both 
polyethylenimine (PEI) coating and Glc functionalization were 
performed using a bifunctional linker (PEG diglycidyl ether). The 
oxirane ring opening and primary amine substitution were es-
tablished in FTIR spectroscopy by disappearance of 914, 1585 
and 3300 cm-1 bands. The structure of intermediate compounds 
was confirmed by mass spectrometry, the m/z values indicating 
their molecular weight. The particle size and morphology were 
investigated using UV-Vis, DLS and TEM techniques. 99mTc was 
eluted from a 99Mo/99mTc Drytec Generator system as Na+99mT-
cO4

-, then reduced with sodium borohydride (NaBH4) or stan-
nous chloride (SnCl2), for radiolabeling. Radiolabeling efficiency 
was assessed using instant thin layer chromatography (ITLC). 
Results: Macromolecular structures exceeding positive charge 
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on their surface have been achieved, with particle size ranging 
between 20 and 30 nm. The radiolabeling took place varying 
the concentration of reducing agents (12.5 - 100 mg/mL) and 
the Na+99mTcO4

- activity (1-5 mCi). The complex between [TcO4
-] 

and the highly positive charged PEI was confirmed by decreas-
ing the zeta potential from +4 mV up to -60 mV after 2h. A slight-
ly particle aggregation subsequently occurred as TEM images 
revealed. The investigated systems AuPEI-99mTc and AuPEI-Glc-
99mTc are stable longer than 6 hours, although the complexation 
was reversible after 24 hours, while zeta potential returned to 
the initial values. A 95% radiolabeling yield was achieved for 
12.5% NaBH4; SnCl2 has been also considered for experiments 
due to its known higher biocompatibility. Conclusions: A mac-
romolecular vector able of stably 99mTc binding was synthesized 
and characterized, AuPEI-Glc-99mTc complex, with characteristics 
suited for tumor glucose metabolism visualization, intended to 
be a starting point for a structural-functional hybrid accessible 
radiopharmaceutical.

EP-0938
Synthesis And Evaluation Of Evans Blue Derived RGD 
Peptide as A Carcinoma Therapeutic Agent
S. Lo, M. Li, S. Lo, S. Lee, W. Lo, C. Laing; Institute of Nuclear Energy 
Research, Taoyuan City, TAIWAN.

Cyclic peptides c(RGDfK) showed high binding affinity for inte-
grin αvβ3. Radiolabeled RGD peptides that are integrin specific 
can be used for integrin-targeted radionuclide therapy . Thus, 
the problem is that the cyclic RGD Peptide are high radioactivity 
accumulation in liver and kindey, which may limit the imaging 
potential of cyclic RGD peptide tracers in tumors. Evan’s blue is 
an azo dye that has a very high affinity for serum albumin. To im-
prove the pharmacodynamics profile of cRGDfK and molecular 
imaging agents by conjugated with truncated Evans blue. The 
conjugate was denoted as DOTA-EB-RGD. The DOTA-EB-RGD 
(form NIH Xiaoyuan Chen) were prepared by linking a truncated 
Evans blue to the lysine and attaching the DOTA chelator to the 
α-amine , attaching a maleimide to the ε-amine, Finally ,attach-
ing thiolated cRGDfK peptide to the maleimide. The DOTA-EB-
RGD (30-40μg) was labeled with ~6mCi InCl3 (from INER) in so-
dium acetate (NaOAc) with different pH values (5.0-6.0) at 95℃ 
within 15mins.After labeling with In-111, quality control was 
performed by RP-HPLC and radio thin layer chromatography. Ra-
diochemical purity was analyzed in the radio-TLC scanner with a 
0.1 N sodium citrate solution as the mobile phase. The Rf of free 
In-111 was approximately 0.95, and the Rf of 111In-DOTA-EB-RGD 
was approximately 0.05. The Radiochemical purity of the 111In-
DOTA-EB-RGD was assayed by HPLC (95.59%) and TLC(98.68%). 
U87MG tumor bearing mice were intravenously injected with 
111In-DOTA-EB-RGD. Scans were performed 1, 2, 4, 24, 48 and 72 
h after the administration.111In-DOTA-EB-RGD showed high tu-
mor uptake at all time points (13.00, 15.35, 20.58, 22.74, 23.48 
and 22.20%ID/g at 1, 4, 24, 48 and 72h after injection). A trun-
cated Evans blue that binds to albumin and prolongs half-life 
in the blood. DOTA-EB-RGD improving contrast with diagnostic 
imaging agents, improving effective radiotherapy of cRGDfK tar-
geted tumors.

EP-0939
Labeling of a new bacterial peptide analogue by 99mTc as 
scintighrapic imaging agent for abdominal infection
M. Mazaheri Tehrani1, M. Erfani2, N. Amirmozafari3, T. Nejadsattari4; 
1Department of Microbiology, Science and Research Branch, 
Islamic Azad University, Tehran, Iran., Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Nuclear Science and Technology Research Institute 
(NSTRI), Tehran, IRAN, ISLAMIC REPUBLIC OF, 3Department of 
Microbiology, School of Medicine, Iran University of Medical 
Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Department of 
Biology, Science and Research Branch, Islamic Azad University, 
Tehran, IRAN, ISLAMIC REPUBLIC OF.

Introduction: Microcins are antimicrobial peptides that pro-
duce by E. coli. The present study focuses on the preparation 
a new peptide radiopharmaceutical derived from microcin for 
diagnosis of infection foci in animal model. Subjects & Meth-
ods: An antibacterial peptide microcin derivative was construct-
ed by standard Fmoc solid phase method and purified by semi 
preparative HPLC. The purified peptide indirectly labeled with 
99mTc thorough bifunctional chelating agent conjugated to 
N-terminal of peptide. Radiochemical purity of labeled microcin 
derivative peptide was performed by RP-HPLC on C-18 column 
and ITLC on silica gel strips. In vitro stability of labeled peptide 
in human serum and binding to bacterial cell were investigated. 
The biodistribution studies were carried out in infected mice by 
5-6 ×108 cfu/ml of E. coli. The detection of infection foci in Swiss 
mice was performed using scintighrapic imaging up 4 h post 
injection. Results: Radiochemical analysis revealed 98% radiola-
beling was performed during 30 min. The amount of non-pep-
tide related 99mTc-impurities that measured by ITLC did not 
exceed 3% of the total radioactivity. The labeled peptide was 
extremely stable for 24 h in aqueous solution. 50-60% of protein 
binding was occurred after incubation of labeled peptide in di-
luted human serum at 37 °C. In vitro studies of binding showed 
more than 40% radioactivity bound to bacterial cells. A large 
portion of the labeled peptide in mice was excreted through 
the kidneys. The induced infection sites into left thigh muscles 
of mice were visualized by gamma camera within 1 h with after 
intravenously injection of 100 µl labeled peptide. Conclusion: 
The results showed that 99mTc-microcin peptide derivative could 
be a promising candidate as a targeting radiopharmaceutical for 
E. coli infection imaging in mice model and further investigation 
is on the way.

EP-0940
Radiolabeling and biodistribution study of engineered 
antibody-mimetic protein repebody with99mTc for EGFR-
expressing tumor imaging
D. Lee; Korea Atomic Energy Research Institute, Jeongeup, KOREA, 
REPUBLIC OF.

Recently, antibody-like scaffold proteins have received a great 
deal of interest in diagnosis and therapy applications. Since anti-
body-like scaffold proteins possess intrinsic features that are of-
ten required for tumor imaging and therapy, they have potential 
to be used as platforms for integrating imaging and therapeutic 
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functions. Intrinsic issues that are associated with therapeutic 
application of antibody-like scaffold proteins, particularly in can-
cer treatment, include an efficient and straightforward radiola-
beling for understanding in vivo biodistribution and excretion 
route, and monitoring therapeutic responses. Herein, to inves-
tigate the biodistribution and blood clearance, antibody-like 
scaffold protein, repebody, was successfully radiolabeled with 
the [99mTc(OH2)3(CO)3]

+ (99mTc-tricarbonyl) by using a site-specific 
direct labeling method via hexahistidine-tag, which is a widely 
used for general purification of proteins with His-affinity chro-
matography. Repebody is antibody-like scaffold that consist of 
highly diverse leucine-rich repeat (LRR) modules, it has been 
constructed to bind to epidermal growth receptor(EGFR) for 
cancer therapy. For 99mTc labeling to repebody, we first prepared 
99mTc-tricarbonyl presursor. Synthesis of 99mTc-tricarbonyl pre-
cursor achieved more than 90% yields. The result of radio-TLC, 
the Rf value for 99mTc-tricarbonyl was 0.0 and 0.3~0.4 using a 
saline and solvent mixture (methanol 99%, HCl 1%) as the elu-
ent, respectively. And then, the repebody was radiolabeled with 
99mTc-tricarbonyl at 37oC for 1 h. After radiolabeling, for remove 
unconjugated 99mTc-tricarbonyl, simple purification step was 
performed using 10 kDa cut-off filter. Radiochemical purity was 
determined by radio-TLC. The radiochemical purity of radiola-
beled repebody with 99mTc (99mTc-repebody) was estimated to 
be greater than 99% and the specific activity was 925 MBq/mg. 
99mTc-repebody was highly stable up to 24 h for both in vivo 
SPECT/CT and in vitro histidine challenge study. When we exam-
ined the whole-body distribution of 99mTc-repebody via SPECT/
CT image analyses, especially after intravenous administration, 
99mTc-repebody was shown to be preferentially presented in the 
kidney at early time point. Even after 6 h, the radioactivity in the 
kidney remained high compared to the surrounding tissue. This 
result indicates the main excretion route of 99mTc-repebody was 
through renal clearance. These biodistribution studies of repe-
body will be useful for development of therapy strategy along 
with their systemic information.

EP-0941
A simple modification of radioactive labelling leukocytes 
with 99mTc- HMPAO
M. Matějů, M. Matějů; Charles University, Prague, CZECH REPUBLIC.

Introduction: Scintigraphy with labelled autologous white 
blood cells is used to detect suspected sites of acute inflam-
mation or infection including also inflammatory bowel disease 
and fever of unknown origin- the most frequent indications 
to leukocyte scintigraphy. Several methods for in vitro and in 
vivo labelling of leukocytes have been proposed from 1990 still 
now. The methods differ for the volume of blood withdrawn, 
for the kind of cells to label, for the isotope used, for the phar-
maceuticals used to carry the isotope. Aim: Demonstrate the 
effects of saline as a medium to resuspend white blood cells 
in the in vitro labelling of mixed leukocytes procedure. Mate-
rials and Methods: Procedure of radioactive labelling leuko-
cytes includes some phases: collection of blood, isolation of 
mixed leukocytes, isolation of cell free plasma, labelling of leu-
kocytes with 99mTc-HMPAO, quality control and reinjection. We 

used the auxiliary material supplied with the kits for labelling. 
Our modification of labelling white blood cells takes saline as 
a medium to resuspend leukocytes. We identified the labelling 
efficiency of the radiopharmaceutical, the yields of radiolabelled 
leukocytes, final activity of leukocytes end final activity injected 
for each patient. Results: These results are based on our study 
group of 20 patients of plasma group and 19 patients of saline 
group, who were administered autologous leukocytes labelled 
with 99m Tc-HMPAO. In plasma group the labelling efficiency of 
the radiopharmaceutical was 86.41 % +/- 3.38 %, the yields of 
radiolabelled leukocytes were 71.20 % +/- 5.68 %, final activity 
of leukocytes was 700+/- 3.45 MBq and final activity injected 
was 580 +/- 3.82 % MBq. In saline group the labelling efficiency 
of the radiopharmaceutical was 87.21 % +/- 3.24 %, the yields of 
radiolabelled leukocytes were 70.40 % +/- 5.66 %, final activity of 
leukocytes was 690+/- 3.25 MBq and final activity injected was 
562+/- 3.48 % MBq. Conclusion: Saline is an efficient medium 
to suspend and wash leukocytes. The using saline to resuspend 
and wash the cells during multiple in vitro labelling we can 
avoid the risk to exchange the plasma of the patients. Our long 
experience has shown that this modification provides leukocyte 
labelling efficiency high above the limit values. The results of our 
method seem to be functional.

EP-0942
The Using Of Glucose Labeled With Technetium-99m For 
Visualization Of Breast Cancer And Myocardial Imaging 
Y. Lishmanov1, R. Zeltchan2, A. Medvedeva2, I. Sinilkin2, O. Bragina2, 
V. Chernov2, E. Stasyuk3, A. Rogov3, E. Il’ina3, V. Skuridin3, S. Gutor1; 
1Cardiology Research Institute, Tomsk National Research Medical 
Centre, Russian Academy of Science, Tomsk, RUSSIAN FEDERATION, 
2Oncology Research Institute, Tomsk National Research Medical 
Centre, Russian Academy of Science, Tomsk, RUSSIAN FEDERATION, 
3National Research Tomsk Polytechnic University, Tomsk, RUSSIAN 
FEDERATION.

Purpose: to study possibility of using 1-thio-D-glucose labeled 
with 99mTc for breast cancer and myocardial imaging. Mate-
rials and Method: the study included 11 patients with stage 
T1-4N0-1M0 breast cancer who underwent SPECT with «99mTc-1-
thio-D-glucose» for visualization of primary tumor and regional 
metastases. SPECT was performed 20 minutes after intravenous 
injection of 500 MBq of «99mTc-1-thio-D-glucose» into a qubi-
tal vein opposite from the tumor side. In addition, the tumor 
/ background index was calculated. Myocardium visualization 
possibility with «99mTc-1-thio-D-glucose» was studied in rat 
hearts (10 Wistar male rats, 250-300g): 10 minutes after radio-
pharmaceutical injection heart was extracted and was evaluat-
ed in gamma ray well detector. All rats had not been fed during 
12 hours before study. Results: the primary breast tumor was vi-
sualized in all patients. Sensitivity of SPECT with «99mTc-1-thio-
D-glucose» in the diagnosis of breast cancer was 100%. Metas-
tases in regional lymph nodes were detected in 8 patients out of 
10. Thus, the sensitivity of SPECT with «99mTc-1-thio-D-glucose» 
in detecting regional metastases in breast cancer was 80%. The 
mean values of the index tumor / background were 3.91±0.2. 
The counts of gamma rays from rat hearts (pulses/sec) was not 
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significally higher then background radiation. Conclusion: the 
present study demonstrated that «99mTc-1-thio-D-glucose» 
is a prospective radiopharmaceutical for the breast cancer vi-
sualization and not prospective for myocardium visualization 
without any previews influence to heart. This study has shown 
that SPECT with «99mTc-1-thio-D-glucose» can be one of the 
supplementing methods in detection of primary breast tumors 
and regional metastases.

EP-0943
PLGA nanoparticles for combined SPECT and 19F MRI in 
vivo cell tracking
M. Krekorian1, N. K. van Riessen1, G. Sandker2, E. Swider1, A. H. J. 
Staal1, O. Koshkina1, S. Heskamp2, M. Srinivas1, E. H. J. G. Aarntzen2; 
1Radboud Institute for Molecular Life Sciences, Nijmegen, 
NETHERLANDS, 2Radboud university medical center, Nijmegen, 
NETHERLANDS.

Introduction: Nuclear imaging techniques are particularly 
well-suited for in vivo tracking of intravenously injected cells, due 
to its high sensitivity, quantitative nature and whole-body im-
aging capability. However, spatial resolution is limited in clinical 
setting. Previously, we have developed PLGA-based nanoparticle 
(PLGA-np), containing 19F for MR imaging and different fluo-
rescent dyes for optical imaging, which are suitable for clinical 
use. Here we describe the modification of these PLGA-nps for 
labelling with 111In to include SPECT in the multimodal tracking 
of cells in vivo, in a single agent. Methods: The production of 
PLGA-np has been described previously. For this study, we mod-
ified the PLGA-np with a dihydrazide or diamine cap (PLGA-np-
AA). Subsequently, both normal and PLGA-np-AA, were conju-
gated with excess p-SCN-Bn-DTPA in MilliQ. After washing, the 
NPs were labelled with 3 MBq/mg of [111In]InCl3 in either 0.5 M 
HEPES, MES or NH4Ac buffer. Radiochemical yield was measured 
using a dose calibrator and radiochemical purity with instant 
iTLC. Peripheral blood mononuclear cells (PBMC) were incubated 
with concentrations of 2 MBq/mg or 4 MBq/mg [111In]In-DTPA-
PLGA-np-AA (4 mg) overnight at culture conditions. Cells were 
harvested, washed, and radionuclide labelling was measured 
in a dose calibrator. A trypan blue staining was carried out for 
viability assay. Results: The results show specific radiolabelling 
of DTPA-PLGA-np-AA with 111In. Labelling efficiency in HEPES, 
MES, and NH4Ac was 83%, 65%, and 97%, respectively. Labelling 
of the non-modified PLGA-np, had <10% radiochemical yield. Af-
ter washing, radiochemical yield for HEPES, MES, and NH4Ac was 
70%, 50%, and more than 90%, respectively. After the last wash, 
radiochemical purity of all the samples exceeded 99%. Although 
the total radioactivity in the pellet progressively decreased 
during washing, iTLC of the supernatant demonstrated that this 
was due to manual disruption of the pellet; and not disintegra-
tion of the particle nor it’s conjugation. Labelling of the PBMCs 
with [111In]In-DTPA-PLGA was 116 KBq/10^6 cells for the 2 MBq 
dose and 443 KBq/10^6 cells for the 4 MBq dose. The viability 
assay indicated 92% cell survival for the 2 MBq dose and 89% 
cell survival for the 4 MBq dose. Conclusions: We have shown 
a specific radiolabelling of amine capped PLGA-np compared to 
normal PLGA-np. Furthermore, NH4Ac buffer showed highest la-

belling efficiency. Preliminary results on PBMC labelling indicates 
sufficient labelling of cells for in vivo imaging. Importantly, over-
night incubation of the cells with high dosage of radioactivity 
did not result in higher cell death.
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EP-0944
Molecular targeting of various human tumor cell lines 
with 177Lu-octreotate
S. Saadati1, J. Spetz1, V. Sandblom1, E. Schüler1, R. Palmer2, 
B. Hallberg2, K. Helou3, E. Forssell-Aronsson1; 1Department of 
Radiation Physics, Institute of Clinical Sciences, Sahlgrenska 
Academy, University of Gothenburg, Gothenburg, SWEDEN, 
2Department of Medical Biochemistry and Cell Biology, Institute 
of Biomedicine, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, SWEDEN, 3Department of Oncology, Institute of 
Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, SWEDEN.

Introduction: Somatostatin receptors are overexpressed on the 
cell surface in several types of neuroendocrine tumors (NETs). 
This overexpression offers the possibility of targeted diagnos-
tics and treatment with radiolabeled high-affinity somatostatin 
analogues. Systemic treatment with 177Lu-octreotate has shown 
encouraging results in gastroenteropancreatic NETs. Its poten-
tial needs to be investigated also in other tumor types, such as 
breast cancer and neuroblastoma. The aim of this study was 
therefore to determine the specific uptake of 177Lu-octreotate 
in human cancer cell lines of different origin. Materials and 
Methods: Lung adenocarcinoma (h1975, h2228), neuroblas-
toma (CLB-BAR, IMR-32) and invasive breast carcinoma (BT474, 
MCF-7, MDA-MB-231, MDA-MB-361, T47D, ZR-75-1) cell lines 
were studied. The cells were incubated with two concentra-
tions of 177Lu-octreotate and harvested after 24h and/or 48h. To 
study non-specific binding, control groups were incubated with 
177Lu-octreotate and excess octreotide. After incubation, the 
amount of unbound, membrane-bound and internalized 177Lu 
was measured by a gamma counter. Results: The highest bind-
ing and internalization after 24h was found in the neuroblastoma 
cell lines IMR-32 (58% internalized, 9.4% membrane-bound) and 
CLB-BAR (26% internalized, 3.4% membrane-bound). A majority 
of the breast cancer cell lines also showed specific uptake after 
24h (e.g. 3.1% internalized, 0.5% membrane-bound in MDA-
MB-361). Specific uptake was also seen after 48h in neuroblasto-
ma cell lines IMR-32 (47% internalized, 30% membrane-bound) 
and CLB-BAR (36% internalized and 10.8% membrane-bound). 
No specific binding was seen in lung adenocarcinoma cell lines. 
Corresponding values in primary cell culture from two gastro-
intestinal stromal tumors was 5.8-8.0% internalized and 0.45-
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0.99% membrane-bound. The results suggest the potential of 
177Lu-octreotate as a treatment alternative for neuroblastoma 
and some breast cancer cell types. Conclusions: These encour-
aging results demonstrating a high specific binding and inter-
nalization of 177Lu-octreotate in various tumor cell lines indicate 
that the use of molecular targeting with 177Lu-octreotate for di-
agnostics and therapy could be applied for a broader range of 
tumor types than currently used. 

EP-0945
PET Imaging Biomarkers of Anti-HER-1 therapy in 
Esophageal Squamous Cell Carcinoma Xenografted Model
T. Lee, I. Song, J. Kang, Y. Lee, K. Kim; Korea Institute of Radiological 
and Medical Sciences(KIRAMS), Seoul, KOREA, REPUBLIC OF.

Purpose: Epidermal growth factor receptor (EGFR, HER-1) is 
overexpressed in esophageal squamous cell carcinoma (ESCC) 
patients and it is considered as a proper molecular target for 
diagnosis and targeted therapy. This study evaluated the use-
fulness of PET imaging biomarkers with 64Cu-PCTA-cetuximab 
immuno-PET imaging for measuring of in vivo EGFR level and 
monitoring therapeutic efficacy, and 18FDG-PET imaging for de-
termining glucose metabolism against anti-HER-1 immunother-
apy in ESCC xenograft models. Methods: EGFR expressing TE-4 
and TE-8 ESCC cells were implanted in BALB/c athymic female 
mice. In vivo EGFR status with 64Cu-PCTA-cetuximab immu-
no-PET and glucose metabolism with 18FDG-PET were evaluat-
ed before and after cetuximab treatment. EGFR expression and 
therapeutic response by imaging biomarkers were analyzed and 
compared with western blot and immunohistochemical stain-
ing data. Results: EGFR expression on TE-8 cells is higher than 
that on TE-4 cells, evaluated by flow cytometry and western 
blot. TE-4 and TE-8 tumors were clearly visualized by 64Cu-PC-
TA-cetuximab PET imaging, and the TE-8 tumors showed 2.6-
fold higher uptake than the TE-4 tumors. Tumor volumes were 
markedly reduced by cetuximab treatment in TE-8 tumor (92.5 
± 5.9% reduction), but TE-4 tumor refractory to cetuximab treat-
ment. After cetuximab treatment, SUVs in 64Cu-PCTA-cetuximab 
(65.7%) and 18FDG (62.4%) PET images were statistically signif-
icant reduced in TE-8 tumors, but not in TE-4 tumors. 64Cu-PC-
TA-cetuximab immuno-PET images and FDG uptake patterns 
were well correlated with EGFR and pAkt western blot, and 
TUNEL and pAKT immunohistochemical staining results. Con-
clusion: 64Cu-PCTA-cetuximab immuno-PET imaging has a po-
tential for determining EGFR expression level and monitoring 
therapeutic response by anti-HER1 therapy.18FDG-PET imaging 
is also attractive for monitoring efficacy of anti-HER1 therapy. 
Therefore, those PET imaging biomarkers may be useful for se-
lecting patient that express target molecules and monitoring 
therapeutic efficacy of EGFR targeted therapy in ESCC patients.

EP-0946
Phamacodynamic Immuno-PET imaging of HSP90 
inhibitor on HER2 expression with 64Cu-NOTA-Trastuzumab
T. Lee, Y. Hwang, I. Jeong, K. Kim, Y. Lee, J. Kang; Korea Institute 
of Radiological and Medical Sciences(KIRAMS), Seoul, KOREA, 
REPUBLIC OF.

Purpose: Immuno-PET imaging could provide non-invasively 
whole body information on target expression. This study aimed 
to prepare 64Cu labeled trastuzumab for evaluating HER2 ex-
pression on tumors and determining phamacodynamic change 
of HER2 expression on breast tumors by heat shock protein 90 
(HSP90) inhibitor treatment. Methods: Trastuzumab were con-
jugated with NOTA and radiolabeled with 64Cu at room tem-
perature. Serum stability and affinity of 64Cu-NOTA-trastuzumab 
were performed. Change of HER2 expression by HSP90 inhibitor, 
17-DMAG was evaluated by western blot, flow cytometry and 
in vitro cell binding assay of 64Cu-NOTA-trastuzumab. Immu-
no-PET imaging and biodistribution of 64Cu-NOTA-trastuzumab 
were done with BT-474 (HER2 positive) and MDA-MB-231 (HER2 
negative) subcutaneous tumor models. HER2 expression by 
17-DMAG treatment was evaluated by 64Cu-NOTA-trastuzumab 
immuno-PET imaging in BT-474 xenograft model. Additionally, 
18FDG-PET images also obtained at 1 and 8 day post treatment. 
Results: 64Cu-NOTA-trastuzumab radiolabeling accomplished in 
high radiochemical yield (>99%) and specific activity with above 
2 mCi/mg. In vitro assays demonstrated >99% radiochemical 
purity with a affinity of 1.95 ± 0.21 nM and a high serum stability 
of 99%. There was good correlation between flow cytometric 
data and cell binding assay of 64Cu-NOTA-trastuzumab. PET im-
aging and biodistribution data showed 64Cu-NOTA-trastuzumab 
selectively accumulated in BT-474 tumors, compared to MDA-
MB-231 tumors. BT-474 tumor volumes were decreased by 17-
DMAG treatment. 64Cu-NOTA-trastuzumab uptake markedly 
reduced in BT-474 tumor at 1 day and 8 day post -treatment 
of 17-DMAG. 18FDG uptake in BT-474 tumor reduced at 1 day 
post-treatment, but it recovered to 18FDG uptake level of control 
tumors at 8 day post-treatment. Conclusion: These results indi-
cate that 64Cu-NOTA-trastuzumab provides non-invasive, quan-
titative information on HER2 expression on breast tumor mod-
el and also has the potential for evaluating phamacodynamic 
change of HER2 expression by HSP90 inhibitor treatment.

EP-0948
Production and quality control of radioactive 
microspheres of resin-rhenium 186/188 for treatment of 
local tumors
L. Moghaddam-Banaem1, F. Azimi2, S. Sadjadi1; 1Nuclear Science 
and Technology Research Institute, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Amirkabir University, Tehran, IRAN, ISLAMIC 
REPUBLIC OF.

Introduction: Intravenous injection of radioactive microparti-
cles is one of the effective methods of radiotherapy of tumors 
such as pulmonary. These microparticles can be polymers, resins 
or albumins that have compound with a suitable radionuclide. 
In this study, the construction of a microsphere complex of 
IRA-68 amberlite resin with rhenium186/188 was investigated. 
Methods: For preparation the compound of resin and rhenium, 
first HReO4 acid was prepared. Then the various amount param-
eter including reaction time and rhenium oxide concentration 
to achieve the maximum absorption of rhenium by microsphere 
resin were studied and analyzed by ICP and scanning electron 
microscopy. In all states, the pH of the compound was 7-6. After 
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preparation the compound was irradiated with thermal neutron 
flux of 3.5×1013n / s.cm2 for 5 hours. Total activity and purity of 
radionuclide were evaluated using HPGe detector. Radiochem-
ical purity was checked by ITLC system with normal saline as 
mobile phase. The stability of the compound in the human se-
rum with ratio of 1:10 was also assessed. SEM and EDX analysis 
were also prepared from the irradiated compound after two 
half-life periods. Results: Rhenium adsorption by microsphere 
resin was investigated in different reaction times and different 
concentrations of rhenium oxide. The absorption percentage 
with the results obtained from ICP indicates that the highest 
adsorption rate is about 95% at the concentration of 20ppm of 
rhenium oxide and after 3 hours. The images produced by the 
scanning electron microscope show microspheres particles as 
uniform spheres. After irradiation of the compound, images of 
the electron microscope showed that the spherical structure of 
the particles does not change after exposure to the neutron flux 
and particles have a uniform shape. EDX analysis also shows the 
amount of rhenium per microsphere particle as atomic percent 
and weight percent. Radiochemical purity of the resin-rhenium 
microspheres composition by the ITLC system at room tempera-
ture and pH = 7 was about 93% . The stability of the compound 
at room temperature and in the human serum at 37°C were 92% 
and 93% after 24h and 85% and 76% after 72h respectively. Con-
clusion: The results of this project have indicated the successful 
preparation of compound IRA-68 amberlite resin with rhenium 
that retained uniformly after irradiation by thermal neutron and 
exhibited a high stability. These results promise an appropriate 
application of this compound for radiotherapy and imaging for 
local tumor. Keywords: Radioembolization, Microspheres, IRA-68 
Amberlite Resin, Rhenium 186/188

EP-0949
Indium-111 afterloading of preformed EGF containing 
liposomes for molecularly targeted radionuclide delivery 
via ultrasound induced cavitation
J. W. Owen1, J. Menon2, M. Gray1, E. Thomas1, I. Skapira Koukelli2, 
M. Gill2, R. Miller2, A. Van Blockland1, K. Vallis2, R. Carlisle1; 1Institute 
of Biomedical Engineering, Oxford, UNITED KINGDOM, 2CRUK/
MRC Oxford Institute for Radiation Oncology, Oxford, UNITED 
KINGDOM.

Introduction: The addition of nuclear localising sequence 
peptides to radiolabelled carrier molecules enhances nuclear 
uptake. However, Peptide or protein based drugs often have 
unfavourable circulation kinetics and are highly susceptible 
to degradation and elimination by local enzymes. Liposome 
nanoparticles consist of a phospholipid bilayer structure which 
can encapsulate a chemotherapeutic payload. Such encapsula-
tion can improve the pharmacokinetic profile of a therapeutic. 
However, enhancing the circulation kinetics does not necessar-
ily enhance tumour uptake of the therapeutic. One promising 
method for targeted therapeutic delivery is through the use 
of ultrasound, a longitudinal pressure wave of frequency >20 
kHz. Ultrasound can be efficiently delivered through the body 
and localised to sub-millimetre tissue domains. Liposomes have 
been previously shown to crack and release their therapeutic 

payload upon the application of ultrasound. Aim: The aim of 
this proposal is to develop a clinically relevant method of load-
ing 111In-DTPA-hEGF into liposomes which can be released at 
the target site via externally applied ultrasound. Methods: 
hEGF-DTPA was created and passively loaded into liposomes. 
Loading efficiency was analysed via High Pressure Liquid Chro-
motography (HPLC). Liposomes were then loaded with indium 
via incubation with indium chloride for 1 hour followed by load-
ing efficiency analysis by thin layer chromotography. For ther-
apeutic efficacy liposomes were incubated with an EGFR pos-
itive cell (468) and an EGFR negative cell line (MCF7) followed 
by application of ultrasound. Cells were then seeded in 6 well 
plates and colony formation was analysed 14 days later along 
with all controls. Results: Liposome size was approximately 200 
nm. Protein loaded liposomes had a 93 % loading efficiency for 
Indium encapsulation whereas empty liposomes only loaded 
34 % of the Indium. Clonogenics results revealed that the great-
est effect was on an EGFR expressing cell line after exposure to 
111In-hEGF-DTPA loaded liposomes, sonovue microbubbles and 
ultrasound were applied in combination relative to all controls. 
Conclusion: A protein loaded liposome has been developed 
which loaded Indium in an active process within one hour. The 
liposomes had high binding efficiency for indium imitating 
techniques currently used in radiopharmacies. The liposome is 
ultrasound sensitive and was shown to crack upon application 
of ultrasound. A biodistribution has been obtained and a ther-
apeutic study has now been planned. This technology can be 
utilised for ultrasound targeted delivery of nano-encapsulated 
radiotherapeutics to tumours with site specific delivery and no 
side effects to healthy tissue.

EP-0950
Fabrication of bio-degradable chitosan microspheres 
containing Dy-166/H0-166 for an in vivo generator system
B. Cho, K. Choi; Korea atomic Energy Research Institute, Daejeon, 
KOREA, REPUBLIC OF.

Aim: Microspheres (MS) containing radioactive 166Ho are 
promising radiopharmaceuticals as an alternative approach to 
90Y-glass microspheres to treat of liver malignancies owing to its 
high-β radiation energy. In this research, we will present here the 
preparation of Chitosan microsphere containing 166Dy as parent 
nuclide for treatment of liver tumor through a 166Dy/166Ho in vivo 
generator system. We also present here separation of 166Dy and 
166Ho and show the absorption and release profile of 166Dy from 
microspheres. Materials and Methods: Chitosan MS were pre-
pared by W/O emulsion technique. Chitosan solution dissolved 
in itaconic-acid were added into the paraffin oil with the addi-
tion of an emulsifier. After the W/O emulsion was formed, glutar-
aldehyde saturated toluene as a cross linking agent was slowly 
dropped into the mixture and stirred for 2.5 hr until a brown 
precipitate formed. The obtained MS were washed 3 times with 
D.W and hexane, consecutively. 30 μl of DyCl3 solution was 
dropped into the MS and kept for 30 min. Then, the MS were 
washed with 1 ml of D.W. and separated by centrifugation at 
1,500 rpm. The 500 μl of supernatant was diluted with 4.5 ml of 
D.W and Dy concentration in the supernatant was measured by 
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AAS. The MS absorbed Dy were dispersed in PBS and human se-
rum for release test. The MS were incubated at 37 ℃ under con-
stant shaking for 24, 48 and 168 h. The MS separated from the 
supernatant and the releasing percent were calculated using 
the Dy concentration in supernatant. Results and Conclusion: 
The synthetic MS have spherical shape and smooth surface. The 
average size of the MS is affected by stirring speed, concentra-
tion of emulsifier and crosslinking agent. Also, the size of the MS 
show an 8-fold increase in volume after absorption with water. 
The average absorption (%) of Dy into MS was 57.89% ± 2.41and 
the Dy in MS released about 6% in human serum and about 
4% in PBS with a nearly similar value for each interval time. This 
would allow Dy in the MS to remain in the target tumor tissues 
and continuously induce tumor cell necrosis.

EP-0951
Comparative evaluation of carrier added and non carrier 
added Lu-177 for preparation of therapeutic doses of Lu-
177 radiopharmaceuticals
P. Bhusari, J. Shukla, H. Singh, A. Sood, B. Mittal; Post Graduate 
Institute of Medical Education and Research, Chandigarh, 
Chandigarh, INDIA.

Aim: Targeted radionuclide therapy using Lu-177 radiophar-
maceuticals has emerged as a potential modality for cancer 
treatment. The radiolabeling of the DOTA conjugates peptides 
with Lu-177 depends on the specific activity of the Lu-177 used, 
which further depends upon the route of production (direct vs 
indirect). The present study reflects upon the differences be-
tween the radiochemical yields, peptide to Lu-177 molar ratio, 
and stability of Lu-177-DOTA-peptides for carrier added and 
non-carrier added Lu-177. Materials & Methods: Carrier add-
ed Lu-177 was procured from BRIT, India and Non-Carrier added 
Lu-177 was imported in commercially available form. In-house 
manual radiolabeling of DOTA conjugated peptides including 
Octreotate, PSMA-617 and RGD (n= 10 batches for each) was 
done in the presence of acetate buffer containing gentisic acid 
at pH 5 (for carrier added Lu-177) and pH 4.5 for non carrier add-
ed Lu-177. Molar concentration of peptides was varied from 2:1 
to 5:1 and reaction was allowed for 25 minutes (for carrier added 
Lu-177) and 60 minutes (for non carrier added Lu-177). Radio-
chemical yield and stability post purification (for radiochemical 
yield less than 90%) was assessed from radiochromatographs 
obtained from instant thin layer chromatography (ITLC). Whole-
body gamma scintigraphy images were compared for both 
types of Lu-177-peptides to compare in-vivo stability. Results: 
Radiochemical yield (upto 99%) was obtained with carrier 
added Lu-177 having specific activity greater than 20 mCi/µg 
at peptide: Lu-177 molar ratio of 2.5:1, which accounted to us-
ing 200-250 µg DOTATATE for 200 mCi Lu-177 (SA: 20 mCi/ µg). 
PSMA could be radiolabeled with 99 % radiochemical yield at 
2: 1 peptide:Lu-177, SA= 20 mCi/ µg which accounted to using 
100µg DOTA-PSMA-617 for 150 mCi clinical dose preparation. 
DOTA-RGD (dimeric) could be radiolabeled at 5:1 peptide: Lu-
177 ratio i.e 230 µg peptide for 100 mCi Lu-177. For Non-Carrier 
added Lu-177 (SA= 100 mCi/ µg), both DOTATATE and PSMA 
could be radiolabeled to achieve more than 95 % radiochemical 

yield at peptide:Lu-177 molar ratio of 4:1 i.e 100 µg for 200 mCi 
of Lu-177, which is half the amount used to label same radioac-
tivity of carrier added Lu-177. Lu-177 labeled peptides showed 
post preparation stability up to 6 hours with RCP 95% and 
above. Conclusion: Relatively similar radiochemical yield and 
in-vitro/in-vivo stability was observed for both carrier added 
and non-carrier added Lu-177. The peptide requirement how-
ever reduces to half with non carrier added Lu-177.

EP-69 e-Poster Area
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EP-0952
Quantifying the extent of abnormality in myocardial 
perfusion scans: intra-observer repeatability of a trainee 
and an experienced physician
E. Moralidis1, A. Kalaitzoglou2, D. Katsaboukas2, G. Arsos1; 1Aristotle 
University, “G. Papageorgiou” Hospital, Thessaloniki, GREECE, 2”G. 
Papageorgiou” Hospital, Thessaloniki, GREECE.

Aim: In myocardial perfusion scintigraphy the severity of isch-
emic heart disease is commonly expressed quantitatively as 
“small-moderate-large” or as summed stress score (SSS) or as 
percentage of the myocardium. This work investigates the in-
tra-observer repeatability of a trainee and an experienced op-
erator in the determination of the severity of ischemia. Meth-
od: Fifty consecutive stress myocardial perfusion scans were 
assessed twice, allowing a few days between the readings, and 
independently by a trainee and an experienced physician. Using 
an automated software program (Toolbox, Emory University), 
ischemia severity was expressed quantitatively as “SSSdev” and 
also as percentage of abnormal myocardium (%myo). A 17-seg-
ment model was used to visually grade ischemia with “SSSobs” 
and as “no ischemia” (<1), “small” (1-2 segments), “moderate” (3-
4) and “large” (≥5) ischemic area. Results: In the trainee, Pear-
son’s coefficient of correlation (rs) and the Bland-Altman statistic 
(Mean(diff )±2SD) showed: SSSdev rs=0.933, p<0.001, -0.6±6.2, 
SSSobs rs=0.924, p<0.001, -0.8±6.5, %myo rs=0.968, p<0.001, 
-0.8±7.4. In the experienced physician:, SSSdev rs=0.969, p<0.001, 
-0.2±4.2, SSSobs, rs=0.984, p<0.001, 0.0±3.0, %myo rs=0.981, 
p<0.001, 0.7±5.9. In the clinically important zone of 10% ex-
tent of ischemia, the differences in measurements between the 
trainee and the experienced physician were up to 67% and 59% 
of the mean value, respectively, and the coefficient of variation 
was 47% and 42%, respectively. In grading visually ischemia in 
a semiquantitative manner: Conclusion: (1) The repeatability in 
quantifying ischemia with an automated software program is 
not superior to visual semiquantitative assessment, it offers no 
advantage in a trainee as compared with an experienced phy-
sician and it is very problematic in the clinically important zone 
of 10% extent of ischemia. (2) The standard semiquantitative 
grading system visually with a 17-segment model offers a high 
repeatability in both a trainee and an experienced physician.
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EP-0953
Quantifying the extent of abnormality in myocardial 
perfusion scans: the agreement between a trainee and an 
experienced observer
E. Moralidis1, A. Kalaitzoglou2, D. Katsaboukas2, G. Arsos1; 1Aristotle 
University, Thessaloniki, GREECE, 2”G. Papageorgiou” Hospital, 
Thessaloniki, GREECE.

Aim: In myocardial perfusion scintigraphy the severity of isch-
emia can be expressed as “small-moderate-large abnormality” or 
as summed stress score (SSS) or as percentage of abnormal myo-
cardium. This work investigates the agreement between a trainee 
and an experienced observer in grading the severity of ischemia. 
Method: Fifty consecutive stress myocardial perfusion scans 
were assessed twice, allowing a few days between the readings, 
and independently by a trainee and an experienced physician. 
Using an automated software program (Toolbox, Emory Universi-
ty), ischemia severity was expressed quantitatively as “SSSdev” and 
also as percentage of abnormal myocardium (%myo). A 17-seg-
ment model was used to visually grade ischemia with “SSSobs” and 
as “no ischemia” (<1), “small” (1-2 segments), “moderate” (3-4) and 
“large” (≥5) ischemic area. The average of the two measurements 
or assessments of every variable (or observer as indicated) was 
entered in analysis. Results: Pearson’s coefficient of variation (rs) 
and the Bland-Altman statistic (Mean(diff )±2SD) showed: SSSdev 

rs=0.960, p<0.001, 1.1±4.6 SSSobs rs=0.933, p<0.001, 1.8±5.8 %myo 
rs=0.968, p<0.001, 0.4±7.5 In the clinically critical zone of extent of 
ischemia 5-15%, the differences of measurements was up to 96% 
of the mean value and the coefficient of variation 67%. Kappa 
statistic of the semiquantitative assessment of ischemia visually 
: Among cases with no or small area of ischemia in visual semi-
quantitative assessment, 38% and 100%, respectively, had >10% 
extent of ischemia in automated software analysis (average of 
observers). Conclusion: (1) In assessing the severity of ischemia, 
although the inter-observer agreement appears to improve by 
automated software analysis, this is largely due to a systematic 
overestimation of ischemia on trainee’s visual assessment. (2) The 
measurement of the percentage of ischemia with automated 
software analysis results in overestimation of the abnormality in 
cases with no or limited findings on visual assessment, whereas 
in the clinically important zone of 10% extent of ischemia the in-
ter-observer agreement is highly problematic.
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EP-0954
Development of new dedicated SPECT image analysis 
software
N. Chabi, K. Tanha, M. Assadi; Bushehr University of Medical 
Sciences, Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Purpose: In this study, our final aim is to design a practical and 
reproducible technique for measuring volume and absorbed 

dose of different organs and tumors. In the current study 3 dif-
ferent thresholding methods were applied for object extraction. 
Subjects& Methods: The proposed technique follows differ-
ent schemes to determine threshold. The first one consisted 
of different steps as follows: 1. Defining ROI by user from a 2D 
slice. 2. Object’s border extraction using an optimal threshold. A 
threshold K was selected for each slice based on the between 
class variance maximization. 3. Attribute the pixels higher than 
threshold to the object and ignore the remaining pixels. The sec-
ond one considers a complete range of [0-100] percent of max-
imum intensity as threshold. In the last scheme, the threshold 
was selected by user. After object’s border extraction, object’s 
volume and absorbed dose were determined. The technique 
was tested for two different activity ranges. Results: Obtained 
accuracies for activities lower than 2 mCi were 60.2%, 44.7% and 
42.4% for 3 different previously mentioned schemes respective-
ly. For activities higher than 2 mCi accuracies were 96%, 92.8% 
and 92.8% respectively. Conclusion: Based on the obtained 
results it can be concluded that accuracy greatly improved for 
activities higher than 2 mCi. On the other hand first technique 
which aims to maximize between class variance provided the 
best result. This technique can be extended for clinical study in 
order to measure volume and absorbed dose for different or-
gans such as renal, thyroid, spleen and etc. Keywords: SPECT, 
activity measurement, volume measurement

EP-0955
Assessment of the Change in Normal Tissue Distribution of 
the (68)Ga-PSMA in Normal Tissues in Patients Underwent 
PET/CT for Metastatic Prostate Cancer.
M. O. Tamam, R. Erinc, O. V. Topuz, N. Edis; University of Health 
Science , Okmeydani Training and Research Hospital, Istanbul, 
TURKEY.

Aim: The prostate-specific membrane antigen(PSMA) is not 
specific to the prostate gland and accumulation of PSMA-li-
gands is also observed in non-tumorous normal tissues, such 
as lacrimal gland, salivary glands, mediastinal blood pool, liver, 
spleen, kidneys, intestines, bone marrow and urinary bladder. 
The purpose of the study; we retrospectively evaluated change 
of distribution of the radiolabeled PSMA-ligand Ga-68-PSMA-11 
in normal tissues in relation to tumor load in patients who un-
derwent PET/CT for metastatic prostate cancer(PC). Methods: 
A total of 187 consecutive patients with PC who underwent 
(68)Ga-PSMA-PET/CT between July 2017 and March 2018 were 
evaluated retrospectively. Mean patient age was 70.3±8.4 years, 
mean administered activity was 150.2±39.6 MBq. 68Ga-PSMA-11 
was prepared using a fully automated radiopharmaceutical syn-
thesis device based on a modular concept. Radiochemical puri-
ty, as determined by high performance liquid chromatography, 
exceeded 95% in all cases. Circular regions of interest(ROI) was 
drawn for lacrimal gland, parotid gland, submandibular gland, 
mediastinal blood pool,liver, spleen, kidneys, bone marrow, in-
testine,urinary bladder and prostate gland. SUVmax was calcu-
lated by measuring the maximal concentration of the labeled 
tracer in the ROI. Patients were examined in 3 groups according 
to (68)Ga-PSMA expression. 1-Normal(68Ga PSMA negative), 
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2-Local (prostate gland and/or pelvic lymph node involvement), 
3-Metastatic (disseminated metastases). Distribution of PSMA in 
between groups was evaluated by t-test in independent groups 
Results: (68)Ga-PSMA-PET/CT imaging showed normal PSMA 
distribution in 51 patients, local disease in 80 patients and met-
astatic diseaese in 56 patients. Mean SUV max values of lacrimal 
gland, parotid gland, submandibular gland, mediastinal blood 
pool, liver, spleen, kidneys, urinary bladder, intestine, bone mar-
row, and prostate gland were 11.7, 21.5, 20.8, 3.5, 8.1, 9.4, 57.1, 
22.9, 11.4, 3.5 and 4.4 respectively in normal group (PSMA nega-
tive); 11.2, 20.05, 20.4, 3.79, 8.3, 9.45, 59.7, 17.9, 13.6, 2.9 and 15,7 
respectively in local disease group and 9.8, 16.7, 16.4, 3.5, 7.5, 
8.5, 48.4, 20.6, 10.8, 2.7, 16.2 and 17.7 respectively in metastatic 
disease group. Mean SUVmax values of lacrimal glands, parotis, 
submandibular glands and kidney were significantly reduced in 
PSMA positive metastatic group compared to PSMA negative 
normal group. Conclusion: In our study, the mean SUVmax 
value of (68)Ga-PSMA in metastatic PC showed a significant 
decrease in the lacrimal glands, parotid, submandibular glands 
and kidney in relation to tumor burden. Thus, it is predicted that 
the radiation exposure of these organs, which have high SUV 
value during the lutetium treatment, will be reduced.

EP-0956
A method for determining pharmacokinetic population 
parameters
A. Rinscheid1,2, P. Kletting1,2, A. J. Beer2, G. Glatting1,2; 1Medical 
Radiation Physics, Department of Nuclear Medicine, Ulm 
University, Ulm, GERMANY, 2Department of Nuclear Medicine, Ulm 
University, Ulm, GERMANY.

Aim: Prior knowledge about the pharmacokinetics of a patient 
population is of great importance, e.g. for therapy optimization 
in nuclear medicine. For the identification of representative pa-
rameters and their variation within the patient population, there 
are various approaches, such as the “Standard Two-Stage” (STS) 
method (individual fitting with a subsequent averaging of the 
parameters). However, such methods, which are still often used 
in pharmaceutical industry, is not simply transferable to nucle-
ar medicine data as these data sets generally consist of a low 
number of data points. Therefore, a method was developed 
where the number of adjustable parameters can be reduced by 
simultaneously fitting parameters to all data sets Methods: Pop-
ulation parameters were determined based on kidney time-ac-
tivity data (In-111-DOTATATE) of 5 patients with neuroendocrine 
tumours (NETs). Firstly, the STS method was compared with 
the new method using shared adjusted parameters by taking 
a bi-exponential function as an example. The corrected Akaike 
information criterion (AICc) was used as model selection criteri-
on. Subsequently, bi- and tri-exponential functions with different 
parameterisations were simultaneously fitted to the biokinetic 
data and the calculated AICc weights were compared. The AICc 
weight is the probability that the model is best supported by the 
data among all investigated models. Results: For the bi-expo-
nential function, the method using shared adjusted parameters 
was best supported by the data with an AICc weight of 100% 
(STS method 0%). The ratio of measured data points to adjust-

able parameters increased from 25/20 (STS method) to 25/12. 
Analyses revealed that tri-exponential functions with shared ad-
justed parameters (e.g. transfer rates) are preferred compared to 
bi-exponential functions (AICc weight of 100% to 0%) in all inves-
tigated cases. Conclusion: The described method for the deter-
mination of population values reduces the number of adjustable 
parameters by suitable parameterisations, which are enabled by 
simultaneous regression. Furthermore, the new method offers 
the possibility to analyse more complex models, which cannot 
be implemented in the STS method (number of data points < 
number of parameters to be adjusted). The potential to calculate 
and take into account intra- and interindividual covariances of 
the patient’s fit parameters can also be of advantage.

EP-0957
Prediction of metastasis in Osteosarcoma Using 18F-FDG 
PET image deep learning
S. Woo, W. Kim, H. Sheen, J. Park, B. Byun, C. Kong, W. Song, I. Lim, 
S. Lim; Korea Institute of Radiological and Medical Sciences, Seoul, 
KOREA, REPUBLIC OF.

Objectives: Osteosarcoma is the most common malignant bone 
tumor. It is known that about 15-20% of patients metastasis into 
the lung mostly, and its prognosis remains poor with an event 
free survival rate of only 20% in five years approximately. There-
fore, the prediction of metastasis is very important approaches 
before the neoadjuvant chemotherapy. The aim of this study was 
to predict the metastasis of osteosarcoma patients using 18F-FDG 
PET image machine learning approaches. Methods: The retro-
spective study was a conducted in a cohort of fifty nine osteo-
sarcoma patients. They were categorized two groups (metastasis 
patient and non-metastasis patients). 18F-FDG PET data were ac-
quired in PET/CT scanner (Biograph 6 PET/CT scanner, Siemens, 
Malvern, Pennsylvania) before the chemotherapy. PET scan was 
performed the 3.5 min per frame 3-dimensional (3D) mode 60 
min after the intravenous injection of 18F-FDG (7.4 MBq/kg). Ma-
chine learning approach was consist of random forest (RF) and 
convolution neural network (CNN) in order to predict the metas-
tasis in osteosarcoma patients. Quantitative image texture fea-
tures were used for RF and tumor PET images were used for CNN. 
Feature selection was used logistic regression for RF method. RF 
was performed k-fold validation (k = 10). To avoid the overfitting 
the CNN for prediction, we selected the 2 convolution layer CNN 
method. Each of convolution layers was included max pooling 
layer. The metastasis and statistical significance of quantitative 
features were assessed using receiver operating characteristic 
(ROC) curve and logistic regression analysis. Cox regression analy-
sis was performed to investigate each image texture feature was 
the effective parameter in osteosarcoma patients 18F-FDG PET im-
age. Results: Logistic regression was show that the predictable 
quantitative image feature was SUVmin (minimum). Likewise, Cox 
analysis show that SUVmin was the effective parameter in osteo-
sarcoma patients 18F-FDG PET image (p = 0.007, 95% confidence 
interval: 0.046 - 0.608). According to the ROC area under the 
curve (AUC) was 0.739. To multivariable analysis in machine learn-
ing, we selected features that are SUVmin and tumor volume. The 
predict accuracies of 10 fold validation accuracy of RF and 2 con-
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volution layer CNN were 85 and 90%, respectively. Conclusions: 
The results of this study show that 2 convolution CNN model can 
predict the metastasis using 18F-FDG PET image before chemo-
therapy response more accurately when comparing to 10 fold 
cross validated RF and AUC values. 18F-FDG PET image machine 
learning method provide more accurate and useful prediction of 
metastasis in cancer patients.

EP-0958
Human Brown Adipose Tissue Activity Assessed via 
Positron Emission Tomography/Computed Tomography is 
Inversely Associated with Environmental Temperature
A. Georgakopoulos1, J. Koutsikos2, A. Krase3, E. Nintou3, M. 
Metaxas1, K. Athanasiou2, P. Georgoulias4, P. Gkiata3, Y. Koutedakis3, 
P. Dinas3, A. Flouris3, S. Chatziioannou1; 1PET/CT Department, 
Biomedical Research Foundation, Academy of Athens, Athens, 
GREECE, 2Nuclear Medicine Department, 401 General Military 
Hospital, Athens, GREECE, 3FAME Laboratory, School of Physical 
Education and Exercise Science University of Thessaly, Trikala, 
GREECE, 4Department of Clinical and Laboratory Research, Medical 
School, University of Thessaly, Larissa, GREECE.

Purpose/Introduction: Cold exposure increases brown adipose 
tissue (BAT) activity, which may lead to increased resting ener-
gy expenditure (REE) with beneficial effects on body compo-
sition. However, evidence on the impact of normal daily living 
environmental temperature (Tenv) on BAT activity is limited. In 
this study, we examined the impact of Tenv on BAT activity of 
healthy men. Subjects & Methods: Twenty-two healthy men 
[age (years): 36.68±5.22, body mass index (BMI): 29.29±6 (kg/
m2)] were assessed for: (i) Tenv, recorded via a wireless tempera-
ture sensor which was carried by the participants for one week 
prior to BAT measurements and (ii) BAT activity, via 18F-flurodeox-
yglucose Positron Emission Tomography/Computed Tomogra-
phy (18F-FDG PET/CT) scan, following a REE measurement and a 
2-hour mild cooling protocol (temperature: 16.7±0.55°C; humid-
ity: 49.02±11.08%), based on recent guidelines. Body composi-
tion was assessed via Dual energy x-ray absorptiometry (DEXA) 
prior to the 18F-FDG PET/CT scans. Results: Ten out of the 22 
participants displayed no BAT activity [i.e., standard uptake value 
(SUV) equal to background], while 12 participants revealed BAT 
activity (SUV corrected via DEXA lean body mass = 2.85±0.78). 
Individuals who displayed BAT activity showed reduced Tenv, 
age, BMI, and fat mass, as well as increased REE compared to 
individuals who did not display BAT activity, yet these differenc-
es did not reach statistical significance (P>0.05). However, small 
to moderate Cohen’s d effect sizes were detected between the 
two groups (Tenv: d=0.29; age: d=0.80; BMI: d=0.38; REE: d=0.27). 
Within the group who displayed BAT activity (n=12), BAT activ-
ity was inversely correlated with Tenv (r=-0.62, P=0.03). Linear 
regression analysis confirmed the association (R2=0.39, P=0.03), 
while Cohen’s f2 effect size analysis revealed a moderate effect 
size (f2=0.64) between BAT activity and Tenv. We also found a 
strong positive correlation between BAT activity and REE (r=0.62, 
P=0.05), which was further confirmed by Linear regression anal-
ysis (R2=0.39, P=0.05) and a Cohen’s small effect size (f2=0.22). 
Finally, we found no relationship between BAT activity with 

BMI, lean body mass and fat mass of the participants (P>0.05). 
Discussion/Conclusion: In healthy individuals who display BAT 
activity following a mild cooling protocol, BAT activation is in-
versely associated with Tenv and positively with REE. This indi-
cates that the Tenv humans are exposed to during daily living 
may affect body weight management. Nevertheless, the current 
evidence should be treated with caution, given that the Tenv, 
REE and fat mass characteristics were not significantly different 
between individuals who did or did not display BAT activity.

EP-0959
Optimzed scatter correction of J-123 Meta-
Iodobenzylguanidin (MIBG) szintigraphy using factor 
analysis
P. Knoll, S. Gültekin, S. Mirzaei; Wilhelminenspital, Vienna, AUSTRIA.

Purpose: The aim of the study was to investigate if the quantita-
tive assessment of Heart/Mediastinum (H/M) ratio could be im-
proved by implementing Factor Analysis (FA) during the process 
of scatter correction of 123I-MIBG scintigraphy. The FA results 
were compared with Dual- and Triple Energy Window (DEW, 
TEW) scatter correction methods. Subject & Methods: Monte 
Carlo (MC) simulations and phantoms were measured using the 
SPECT-CT gamma camera. Subsequently, MC simulations were 
separately calculated using one point- and two point sources. 
Jaszczak cardiac insert phantom and planar 123I-MIBG phantom 
were filled with 123I. Then, static anterior planar and single-pho-
ton emission computed tomography were acquired using Low 
Energy High Resolution (LEHR) and Medium Energy General 
Purpose (MEGP) collimators respectively. FA was applied to sep-
arate photopeak- and compton scatter in both MC simulation 
and phantom measurements. Results: The H/M ratio of the 
planar images 123I-MIBG phantom produce similar results com-
pared with the FA (2.4 H/M), DEW-Method (2.5-2.8 H/M) and 
MEGP collimator (2.8 H/M). Interestingly, TEW-Method shows 
the much higher value (3.8 H/M) than FA, DEW, and MEGP. The 
planar images of the Jaszczak phantom indicated significant de-
viation (≥ 80%) from the reference values 44 H/M and 22 H/M. 
The FA (20,5 H/M) tomographic data showed a slight deviation 
with 7% less than the expected value 22 H/M. Taken together, 
the point sources results show a correlation between the simu-
lated and FA calculated data. Discussion & Conclusion: Based 
on the results, SPECT-CT imaging using a LEHR collimator and 
either applying Attenuation- and Scatter-correction with FA or 
by using TEW-Method, is recommended for the quantitative 
analysis of 123I-MIBG scintigraphy.

EP-0960
Determining the influence of patient’s positioning in PET/
CT breast examination on the selection of the contouring 
algorithm
D. Borys1, I. Gorczewska2, O. Chrabański2, M. Jarzab3, A. d’Amico2; 
1Intitute of Automatic Control, Silesian University of Technology, 
Gliwice, POLAND, 2Department of PET Diagnostics, Maria 
Sklodowska-Curie Memorial Cancer Center and Institute of 
Oncology, Gliwice Branch, Gliwice, POLAND, 3III Department 
of Radiotherapy and Chemotherapy, Maria Sklodowska-Curie 
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Memorial Cancer Center and Institute of Oncology, Gliwice Branch, 
Gliwice, POLAND.

Aim: PET/CT study in standard clinical routine is performed in 
supine position. This is also true for breast examination but the 
supine position impedes comparison of PET/CT study with MRI 
scan of the breast which is executed in prone position with a 
special breast coil to improve signal to noise ratio. In this study 
we have compared the outcome of PET/CT scan done in supine 
and in prone position. For both positions a metabolic param-
eters of the lesion were determined using three different con-
touring algorithms. Our question was how the selection of the 
algorithm influences the metabolic parameters and how the sit-
uation changes in both positions. Materials and Methods: 33 
patients with lesions in breast were selected and double PET/CT 
series were performed in two positions: standard supine and ad-
ditional prone. Mean age of analysed women was 52 years +/- 
12 (with range of 30 to 74 years). Prone position was achieved 
using a homemade special pad, with the shape of breast coil in 
MRI. Regions of interest including lesions were contoured using 
three segmentation methods: adaptive contouring, 41% max-
imum value and 2.5 SUV implemented in Philips IntelliSpace 
station. The following metabolic parameters in ROI were deter-
mined: SUVmin, SUVmax, SUVmean, SUVstd, metabolic tumour 
volume (MTV), TLG. Data analysis was performed using Matlab 
Statistics Toolbox to compare above mentioned parameters 
if they differ significantly regarding the algorithm used. Tests 
were performed for each position separately. Statistical signif-
icance was determined using Friedman’s non-parametric test 
with p-value less than 0.05 considered as significant. Results: 
For each metabolic parameter Friedman’s resulted in p-values: 
SUVmin p=6e-08, SUVmean p=0.1633, SUVstd p=0.006, MTV 
p=0.2496, TLG p=0.1622 in supine position and SUVmin p=8e-
05, SUVmean p=0.1281, SUVstd p=0.1281, MTV p=0.0835, TLG 
p=0.1812 in prone position. SUVmax was the same in each al-
gorithm. Only SUVmin was different in both positions as p-value 
is below 0.05 level and SUVstd in supine position. Conclusions: 
Statistical significant differences were observed in tested meth-
ods for SUVmin value in both positions. In supine only SUVstd 
was different in those contouring methods but after changing 
position to prone changes in standard deviation was insignifi-
cant. This lead us to the conclusion that in prone position the 
choice of the contouring algorithm has less impact on SUV val-
ues. Surprisingly, this test did not indicate to relation between 
the algorithm choice and MTV values. Acknowledgment: 
Grant No. STRATEGMED2/267398/4/NCBR/2015.

EP-0961
Differences of quantitative indexes for PET/CT between 
analysis software using modified DRO
K. Shimizu1, H. Daisaki1, R. Minamimoto2, H. Ikemoto1, A. Uehara1, 
K. Nogami1, H. Nishida3,4, S. Fukai5, H. Shimada6, K. Kashikura1; 
1Gunma Prefectural College of Health Sciences, Gunma, JAPAN, 
2National Center for Global Health and Medicine, Tokyo, JAPAN, 
3Kobe City Medical Center General Hospital, Kobe, JAPAN, 4Micron 
Inc., Tokyo, JAPAN, 5Japanese Foundation For Cancer Research, 
Gunma, JAPAN, 6Gunma University Hospital, Gunma, JAPAN.

Aim: To investigate differences of quantitative indexes among 
commercial analysis software using modified digital reference 
object (DRO) published by Quantitative Imaging Biomarkers Al-
liance (QIBA). Methods: Noise-less DRO was smoothed using 
a Gaussian function with 10mm in full width at half-maximum. 
The modified DRO was imported 8 commercial analysis soft-
ware for PET/CT (Virtual Place, Xeleris, MIM Encore, OsiriX, GI-
PET, Vox-Base II, EQ.PET and PMOD). Mean, peak and maximum 
standardized uptake values (SUVmean , SUVpeak, SUVmax), 
metabolic tumor volume (MTV) and total lesion glycolysis (TLG) 
at thresholds with 60% and fixed value of 2.5 were evaluated in 
hot spheres (10, 13, 17, 22, 28, 37mm in diameters) except for 
SUVpeak at 10mm and SUVmean, MTV, TLG at threshold with 
2.5. Differences between analysis software were evaluated by 
coefficient of variation (CV) for each index. Results: Although a 
CV in SUVmax was nearly negligible, CVs in other indexes were 
considerable depending on sphere diameter. Average CVs for 
SUVmax, SUVpeak, SUV60%, SUV2.5, MTV60%, MTV2.5, TLG60% 
and TLG2.5 were 0.00 (all spheres <0.01), 0.05 (0.01-0.09), 0.04 
(0.01-0.08), 0.04 (0.02-0.07), 0.15 (0.03-0.38), 0.01 (0.00-0.02), 0.12 
(0.01-0.37) and 0.01 (0.00-0.02), respectively. Conclusion: Mod-
ified DRO was successfully applied various commercial analysis 
software to validate differences in several quantitative indexes. 
SUVmax showed the best consistency in noise-less condition. 
Differences between analysis software may be considered for 
most quantitative indexes in PET/CT (includes SUVpeak).

EP-0962
Metabolic volume thresholding method comparison 
in patients suspected for LVAD driveline infection in 
18F-FDG-PET/CT
N. Avramovic1, A. Dell’Aquila2, J. R. Sindermann2, C. Wenning1; 
1Department of Nuclear Medicine, University Hospital Münster, 
Münster, GERMANY, 2Department of Cardiac Surgery, University 
Hospital Münster, Münster, GERMANY.

Metabolic volume (MV) has been speculated to be useful in 
monitoring some oncological diseases with various success 
rates. The key to using MV correctly is the selection of an appro-
priate thresholding method. The purpose of this study was to 
analyze and compare different thresholding methods in calcu-
lating the MV in patients suspected for implantable continuous 
flow left ventricular assist device (CF-LVAD) driveline infection. 
A total of 41 (35 male) patients with CF-LVAD from July 2009 
until April 2016 that were suspected for LVAD related infection 
were evaluated in this study. A single large volume of interest 
(VOI) was placed over the entire intracorporeal length of the 
driveline. Thereafter, different thresholding methods were used 
on the same VOI: fixed threshold, SUVmax dependent thresh-
old and SUVmean (liver) dependent threshold. The standard of 
reference was the final clinical diagnosis at the end of clinically 
recorded follow-up that included microbiological samples ob-
tained during surgery and recurrence of clinical symptoms on 
follow-up. The SUVmax dependent thresholding resulted in very 
low sensitivity (Se), specificity (Sp), positive predictive value (PPV) 
and negative predictive value (NPV) below 60% with an area 
under the curve (AUC) of 0.406. The fixed threshold performed 
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somewhat better with Se, Sp, PPV and NPV of 87%, 83%, 87% 
and 83%, respectively, with an AUC of 0.877. The SUVmean(liver) 
dependent thresholding showed a very high and balanced Se, 
Sp, PPV and NPV of 91%, 89%, 91% and 89%, respectively, with 
an AUC of 0.971. Finally, only the volumes resulting from the SU-
Vmean(liver) dependent thresholding were statistically different 
between patients with and without ascertained driveline infec-
tion. A lesion independent thresholding based on a reference 
organ or tissue (in this case liver) has proven to be the most accu-
rate MV thresholding method over the other previously known 
methods in patients suspected for CF-LVAD driveline infection, 
indicating the importance of standardization of thresholding cri-
teria for the calculation of the metabolic volume.

EP-0963
Does measuring 18F-FDG PET-CT tumour metrics by 
altering thresholds affect prognosis and response 
assessment in oesophageal Cancer?
S. Dennan1, V. Malik2, J. Lucey3, Z. Claxton2, J. V. Reynolds2, C. 
Johnston1; 1St. James’s Hospital Dublin, Dublin, IRELAND, 2Trinity 
College Dublin, Dublin, IRELAND, 3St. Vincent’s University Hospital, 
Dublin, IRELAND.

Purpose/Introduction: The purpose of this study was to eval-
uate whether measuring PET-CT derived tumour parameters 
SUVmax, SUVmean, MTV & TLG by different threshold meth-
odologies affects a) prognosis and b) the assessment of treat-
ment response (metabolic versus pathological response) in oe-
sophageal AC. Subjects & Methods: 155 patients with AC of 
the oesophagus or oesophagogastric junction were separately 
analysed in Surgery (n=100) and Multimodal (n=55) treatment 
groups. Surgery group patients had a PET-CT study prior to sur-
gery and Multimodal group patients had a pre-treatment and 
post-treatment PET-CT study. The SUVmean, MTV and TLG were 
calculated using five common tumour delineation methodolo-
gies (thresholding by percentage 42% and 50%; thresholding by 
a fixed background SUV cut-off 2.5, 3.5, or variable depending 
on SUVmax). The SUVmax which is independent of threshold 
methodology was also recorded. Results: Metabolic tumour 
metrics according to different threshold methodologies were 
strongly correlated with each other. The metabolic parameters 
according to each threshold methodology were not significant 
predictors of tumour location, tumour differentiation, depth 
of tumour invasion (T stage), nodal disease (N stage) or overall 
pathological stage in either the Surgery or Multimodal group. 
The study also did not demonstrate that any threshold method-
ology was better in terms of predicting DFS or OS in either treat-
ment group or predicting treatment response in the Multimodal 
group. Discussion/Conclusion: This study did not demonstrate 
that any metabolic parameter had a better association with tu-
mour characteristics, cancer recurrence or patient mortality 
than metabolic parameters measured with the other threshold 
methodologies. Metabolic tumour metrics (SUVmean, MTV and 
TLG) were not affected by the choice of threshold methodology. 
This provides an assurance that metabolic tumor metrics gener-
ated using different threshold methodologies can be compared 
with confidence in oesophageal AC.

EP-0964
A novel daily routine method of denoising and 
quantification in 99mTc-Mag3 renography.
M. Destine1,2, A. Seret2; 1CHU UCL NAMUR Ste Elisabeth, Namur, 
BELGIUM, 2ULiège, GIGA-CRC In vivo Imaging, Liège, BELGIUM.

Aim: To overcome the presence of high level of Poisson noise in 
fast dynamic renal acquisition which hinders images analysis and 
interpretation. Material and Methods: To subdue the noise prob-
lem, a method based on fitting and filtering time activity curves 
(TAC) in Legendre space is proposed. The signal in time domain 
is transformed to a space domain where noise and signal are 
mapped into different subspaces. A “cut off” is applied onto the 
set and an inverse Legendre transform lead to a denoised TAC. This 
method was used to extract the usual functional information in 
99mTc-Mag3 renography. We used a renal database (http://www.
dynamicrenalstudy.org) which contains Monte-Carlo (MC) simu-
lated studies and real patients’ data for a total of 70 different stud-
ies. The MC studies provided Gold Standard with different levels 
of injected activity, renal clearance and noise in the anterior and 
posterior views. The relative kidney function (integral method), 
time to maximum of uptake (TM) and half emptying time (T1/2) 
were computed using a homemade software written in Python. 
The results were compared to the ground-truth (MC data) and to 
the values obtained with a state-of-the-art commercial software 
(Hermes) currently used in clinical practice for nuclear image anal-
ysis. For each parameter (TM, T1/2) a parametric image at voxel 
level was also obtained. Results: When pooling all data, slope (R2) 
of the linear regression between Hermes and Legendre was: 0.97 
(0.99) for uptake, 0.92 (0.78) for TM, 0.26 (0.10) for T1/2. Further-
more Mean (SD) for the Bland-Altman analysis was: 0.23 (0.93) for 
uptake, 0.09 (1.11) for TM, -2.05 (2.30) for T1/2. In case of high level 
of noise, the Legendre method held up performing and remained 
accurate (to the 10s frame temporal resolution) while the com-
mercial software delivered TM and T1/2 values with sometimes 
difference exceeding the minute. The same analysis has been 
performed at pixel level and led to the generation of TM and 
T1/2 parametric images that reflected the regional dependence 
of each parameter. Conclusions: The Legendre method revealed 
not only to be accurate, routinely applicable and very robust in 
presence of high level of noise but a major breakthrough is the 
possibility to also generate parametric image at pixel level thanks 
to a fast and congruent fitting and a considerable noise removal.
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EP-0965
Q.Clear reconstruction optimization for digital PET: finding 
optimal balance between patient comfort, received dose 
and image quality
Á. K. Krizsán1, A. Ács2, A. Forgács1, D. Klagyvik2, I. Garai1, P. Szabó2; 
1ScanoMed Nuclear Medicine Centers, Debrecen, HUNGARY, 
2ScanoMed Nuclear Medicine Centers, Budapest, HUNGARY.
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Purpose: During 18F-FDG Whole Body PET/CT examinations 
short total acquisition times would be preferable for both pa-
tient comfort and the reduction of several motion artifacts, 
while image quality could be degraded. Furthermore, low-dose 
imaging protocols are possible with the improved SNR perfor-
mance of new digital PET/CT systems. Bayesian penalized likeli-
hood image reconstructions (e.g. Q.Clear) include noise control 
implemented within the iteration process, and theoretically lead 
to image convergence. These advancements can compensate 
for image quality degradation in case of short total acquisition 
times if optimal regulatory reconstruction settings (e.g. β value) 
are used. Materials and Methods: Aiming to find the optimal 
β value in case of low-dose patient protocols, patient examina-
tions and a phantom scan were performed on a GE Discovery 
MI digital PET/CT system. A NEMA IEC Image Quality phantom 
was filled with 18F-FDG according to the EARL protocol and 
image dataset was acquired in two axial frames 5 min each. 
Several Q.Clear reconstructions with β value varied between 
500-2100 were performed. Patient scans including wide range 
of BMIs (19.7 - 44.8) were acquired with 1.5 min/bed positions. 
Two groups with injected activity of 18F-FDG was investigated: 5 
patients with 3.0, 3.5, 4.0 MBq/kg, while for low dose protocol 5 
patients with 2.0, 2.5, 3.0 MBq/kg for BMIs ≤ 20, between 20 and 
30, >30 respectively. For all patient scans Q.Clear reconstruc-
tions with β value of 500, 1000, 1500 and 2000 were performed, 
and analyzed qualitatively by nuclear medicine physicians and 
quantitatively by 40 mm liver VOI analysis. Results: Standard 
Deviation of the background VOI for the IQ phantom was de-
creasing monotonously while β value increased. This measure 
saturated over 1500 and was not decreasing significantly over 
1000. Medical reading revealed that β value 1000 resulted excel-
lent image quality for all BMI categories, and showed the same 
qualitative result both for both injected activity protocols. Liver 
VOI analysis revealed that SUV mean ranged between 2.19-2.88, 
and (St.Dev./Mean)2 values were significantly lower compared 
to conventional TOF reconstructions for both injected activity 
protocols. Conclusion: Q.Clear image reconstruction could pro-
vide good image quality performance when using β value 1000 
at short total acquisition times for better patient comfort, even 
in case of low injected activity protocols.

EP-0966
The effect of reconstruction algorithms on metabolic 
parameters in patients affected by oncological disease: a 
preliminary experience
A. Zorz, L. Evangelista, M. Rossato, R. Zandonà, A. Zorzi, L. Cuppari, 
M. Burei, L. Riccardi, M. Paiusco; Veneto Institute of Oncology IOV – 
IRCCS, Padua, ITALY.

Introduction: the aim of this study was to evaluate the effect of 
resolution recovery with Point Spread Function (PSF) correction 
and smooth on both metabolic parameters and image noise for 
the list-mode reconstruction algorithm of the Ingenuity TF PET/
CT scanner. Subjects & Methods: Ten 18F-FDG PET/CT exams 
acquired on the Ingenuity TF PET/CT scanner were included in 
this study. Each image was acquired in list-mode, with 1.5 min-
utes for field of view. Images were reconstructed with the TOF 

list-mode algorithm, without sinogram interpolation. This algo-
rithm allows to activate the PSF corrections and to change the 
image smooth. Resolution recovery is achieved by modelling 
and correcting for the effects of the scanner’s PSF with the iter-
ative Richardson-Lucy maximum-likelihood algorithm. Smooth 
is the relaxation parameters, meaning the weight factor used 
for every iterations. The standard clinical reconstruction was 
performed with 3 iterations, 33 subsets and relaxation param-
eter (relax) equal to 1. Six different reconstructions were com-
pared: 1) standard for clinical use; 2) no PSF with relax 0.7; 3) 
no PSF with relax 0.5; 4) PSF with relax 1; 5) PSF with relax 0.7 
and 6) PSF with relax 0.5. A total of 22 lesions were evaluated 
in terms of SUVmax, SUVmean, metabolic tumor volume (MTV), to-
tal lesion glycolysis (TLG) and image noise (by means of a 7 cm 
diameter ROI placed inside the liver). All the parameters were 
compared to the standard clinical reconstruction. Results: PSF 
correction improved lesion quantification, with an average re-
covery of about 30% both for SUVmax and SUVmean. Decreasing 
the relaxation parameters caused a reduction of less than 5% 
both for SUVmax and SUVmean. MTV and TLG were both affected by 
PSF introduction and smooth. PSF with relax 0.5 reconstruction 
showed a larger MTV variation (-34%) than the standard clinical 
image, while the largest TLG variation was observed for no PSF 
with relax 0.5 reconstruction (-20%). Image noise was sensitive 
both to PSF introduction and image smooth. In particular, PSF 
caused an increase of 20% in image noise, while decreasing the 
relaxation parameter reduced noise even to -30%. PSF with relax 
0.7 reconstruction had the same noise of the standard clinical 
image with a lesion quantification recovery of +30%. Conclu-
sion: PSF introduction increases quantification but also image 
noise. Tuning the reconstruction parameters in order to improve 
lesion quantification keeping image noise at an acceptable lev-
el is possible. MTV and TLG are both affected by reconstruction 
parameters.

EP-0967
A Phantom and Patient Based Quantitative Comparison of 
PET/CT and SPECT/CT, for post 90Y SIRT Imaging
N. P. Scott1, C. A. Porter1, D. R. McGowan1,2; 1Oxford University 
Hospitals NHS Foundation Trust, Oxford, UNITED KINGDOM, 
2University of Oxford, Oxford, UNITED KINGDOM.

Aims: The aim of this work was to quantitatively compare PET/
CT and SPECT/CT for imaging of 90Y (post-Selective Internal 
Radiation Therapy (SIRT)) through the use of phantom and pa-
tient datasets. This was investigated with the view of carrying 
out individualised patient dosimetry. Methods: A NEMA IQ 
phantom (8:1 sphere-to-background ratio) and an anthropo-
morphic liver phantom (AbdoMan™, 4:1 sphere-to-background 
ratio) were scanned on both a GE D710 PET/CT scanner and GE 
D670 SPECT/CT scanner. SPECT/CT datasets were reconstruct-
ed using an optimised OSEM algorithm (5 iterations, 15 subsets, 
CT attenuation correction, Monte Carlo collimator modelling) 
using Hermes Hybrid Recon (Hermes Medical Solutions AB)[1]. 

PET/CT datasets were reconstructed using a quantitatively op-
timised BPL algorithm (Q.Clear , GE Healthcare) with a penalty 
weighting factor of 1000. Contrast recovery (CR), background 



S695 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

variability (BV) and recovered activity percentage (RAP) were 
calculated and compared for both modalities. The AbdoMan™ 
phantom contained a sphere with a solid core representing a 
necrotic tumour. Line profiles through this sphere were taken 
on both the SPECT and PET images to compare how effectively 
each modality could recover the true activity distribution. Twen-
ty patients that had had both SPECT/CT and PET/CT post-SIRT 
were retrospectively reconstructed using these optimised algo-
rithms. Voxel-based dosimetry was carried out using Hermes 
Internal Radionuclide Dosimetry (HIRD) to compare differences 
in liver doses for both modalities. Results: CR and RAP values 
for the spheres in the NEMA phantom were significantly high-
er (P<0.05) for PET/CT compared to SPECT/CT. For the 30mm & 
20mm spheres in the AbdoMan™ Phantom, there was a signif-
icant increase (P<0.05) in CR and RAP for PET/CT. Furthermore 
the line profile through the ‘necrotic’ sphere in the AbdoMan™ 
phantom showed better conformance to the true activity distri-
bution when imaged with PET/CT. For voxel based dosimetry, 
PET/CT imaging produced, on average, a 7% higher mean liv-
er dose compared to SPECT/CT. Conclusions: Results indicate 
that optimised PET/CT appears to be superior to SPECT/CT for 
the purposes of quantitative imaging of 90Y, and therefore better 
suited as a basis from which to carry out individualised patient 
dosimetry. References: [1] Porter CA, Bradley KM, Hippeläinen 
ET, Walker MD, McGowan DR. ‘Phantom and clinical evaluation 
of the effect of full Monte Carlo collimator modelling in post-
SIRT yttrium-90 Bremsstrahlung SPECT imaging’. EJNMMI Res. 
EJNMMI Research; 8(1):7. (2018)

EP-0968
Motion deblurring versus full motion correction in 
wholebody PET/CT
S. Pösse1, I. Hong2, D. Mannweiler1, F. Büther1,3, J. Jones2, K. P. 
Schäfers1, M. Schäfers1,3; 1European Institute for Molecular Imaging, 
University of Münster, Münster, GERMANY, 2Siemens Healthcare, 
Knoxville, TN, UNITED STATES OF AMERICA, 3Department of Nuclear 
Medicine, University Hospital of Münster, Münster, GERMANY.

Introduction: Physiological respiratory motion during PET data 
acquisition degrades PET image quality and accuracy which 
may influence clinical decision making. Therefore, motion-com-
pensated image reconstruction (MCIR) has been recommend-
ed to prevent image blurring and artifacts. In this study, a fast 
elastic motion compensation approach based on motion de-
blurring (EMC) is evaluated on patient data and compared to 
state of the art MCIR technique using different gating methods. 
Methods: CT and whole-body PET data (6-8 bed positions, du-
ration 120s or 360s) were acquired on an integrated PET/CT (Sie-
mens Biograph mCT), 1 h after injection of 18F-FDG (4MBq/kg 
body weight). During PET data acquisition the respiratory signal 
was recorded using the Anzai belt system (Anzai Medical Co.). 
Motion compensated images were reconstructed using both 
correction techniques, EMC and MCIR and also different gating 
methods (Anzai based and data-driven gating). Within EMC, 
motion is corrected using a deblurring kernel during iterative 
image reconstruction, where the motion between the reference 
image (optimal gate) and all data is estimated using mass-pre-

serving optical flow. Within MCIR, 10 respiratory gated images 
were reconstructed using the Anzai or data-driven gating sig-
nal. Motion vector fields between each respiratory gate and a 
predefined reference image were calculated using optical flow 
methods. Finally, a motion corrected image was reconstructed 
using a standard EM-based image reconstruction that incorpo-
rates elastic motion correction. To evaluate the effect of motion 
correction on quantitative data analysis, regions-of-interest 
defined on lesions were analyzed and changes in SUVmax and 
metabolic 18F-FDG volume (defined on an adaptive threshold 
of SUVmax) were reported. Results: Data of 32 patients (57±13.4 
y) with a total of 66 identified lesions were included in the com-
parative analysis. SUVmax of all lesions increases for MCIR-ANZAI 
from 10.25±7.34 to 11.18±7.74 (mean±std), for MCIR-DDG simi-
lar from 10.25±7.34 to 11.11±7.62 (mean±std) and for EMC-AN-
ZAI from 10.32±7.85 to 11.48±8.90 (mean±std). The metabolic 
volumes of the lesions after EMC-ANZAI motion compensation 
decreased from 1.85 to 1.36 (median), for MCIR-ANZAI from 1.68 
to 1.43 (median) and for MCIR-DDG from 1.66 to 1.48 (median). 
Conclusion: Both motion compensation methods (EMC and 
MCIR) show a clear quantitative improvement on PET images 
with an increase of SUVs and a decrease of metabolic volumes. 
Based on our study, both techniques are equally applicable to 
clinical data.

EP-0969
Comparison of MR Based Attenuation Correction Methods 
with CT Based Attenuation Correction in Dynamic Brain 
PET imaging
A. Firouzian1, G. Delso2, W. Hallett1; 1Invicro, London, UNITED 
KINGDOM, 2GE Healthcare, London, UNITED KINGDOM.

Introduction: In PET imaging, radiation emitted from the radio-
activity administered to the subject is attenuated due to scatter 
and absorption when traveling through different tissue struc-
tures in the body. In a combined PET/CT scanner, a low dose CT 
scan is acquired to create an attenuation map (µ-map) to cor-
rect this bias in PET measurement. This approach is not available 
in state-of-the-art PET/MR scanners and MR-based attenuation 
correction methods are used instead. Attenuation correction 
(AC) using MR data is not straightforward and is particularly chal-
lenging for brain imaging, where the skull makes a significant 
contribution to the attenuation but does not produce a strong 
signal in conventional MR imaging. In this abstract, we present 
a comparison between the CT- and MR-based AC methods for 
dynamic brain PET imaging. Materials and Methods: Four sub-
jects taking part in a study evaluating the role of GABAAα5 using 

11C-Ro15-4513 provided informed consent to take part in this 
methodology study. Following a 90 min dynamic PET-CT scan 
on a Siemens Biograph 6 HiRez PET/CT scanner, subjects under-
went a 30 min PET-MR scan on the GE SIGNA PET/MR scanner. 
Three different µ-maps were generated: based on a low dose 
CT from PET/CT (CT-AC); based on a Dixon-type LAVA-Flex MR 
sequence, using an anatomical atlas to estimate the skull (At-
las-AC); based on a zero echo time (ZTE) MR sequence, capable 
of detecting cortical bone tissue (ZTE-AC). The reconstructed 
PET images from all the above mentioned AC methods were 
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compared using both static and dynamic PET analysis outcome 
measures. Regional standard uptake values (SUVR), estimated 
for 60-90 min p.i. scan window, was considered as static out-
come measure and binding potential (BPND) estimated from ki-
netic modelling of 11C-Ro15-4513 over the full 90 min scan as 
dynamic outcome measure, both with respect to cerebellum. 
Results: The results show that the average percentage SUVR 
value difference between the CT-AC and Atlas-AC methods is 
~15% and for ZTE-AC is ~5% for the majority of brain regions. 
The average percentage BPND value difference between the CT-
AC and Atlas-AC methods is ~25% and for ZTE-AC is ~10% for 
the majority of brain regions. Conclusion: The results so far on 
a limited number of subjects suggest that the ZTE-AC method 
performs better than the Atlas-based method in terms of PET 
quantitative outcome measures in comparison to CT-based AC. 
Further investigation is required with more number of subjects 
to confirm this finding.

EP-0970
Image Reconstruction Robustness of Radiomic Features in 
Lymphoma FDG PET/CT studies
G. J. C. Zwezerijnen1, C. N. Burggraaff2, T. Koopman1, J. M. Zijlstra2, 
S. Pieplenbosch2, J. J. Eertink2, O. S. Hoekstra1, R. Boellaard1; 
1Department of Radiology and Nuclear Medicine, VU University 
Medical Center, Cancer Center, Amsterdam, NETHERLANDS, 
2Department of Hematology, VU University Medical Center, Cancer 
Center, Amsterdam, NETHERLANDS.

Purpose: Before PET radiomics can be implemented in multi-
center lymphoma studies, it is essential to identify its robustness 
against variations in image reconstruction methods. The aim of 
this study was to evaluate the sensitivity of radiomic features 
derived from 18F-FDG PET/CT scans in lymphoma patients on 
variations in reconstruction protocols. Methods: Whole-body 
18F-FDG PET/CT images from 10 lymphoma patients at staging 
were reanalyzed. Each scan was reconstructed using: (1) an EARL 
compliant protocol (144x144 matrix, 4 mm voxel size); (2) a high 
resolution protocol (HR, 288x288 matrix, 2 mm voxel size) and 
(3,4) these protocols with point spread function (PSF) recon-
struction. Radiomic features were extracted for each lesion (162 
in total) and for each reconstruction protocol after delineation 
based on 50% of SUVpeak with local background correction. 
Features were categorized as descriptors of texture (n=334) ap-
plied with and without a fixed bin size of SUV=0.25 (FXD), inten-
sity (n=33) and shape (n=17). Based on the maximum percent-
age difference in the mean value of each parameter over the 
four reconstructions, features were classified as robust (<10%), 
low sensitive (10-30%), moderate sensitive (30-40%), sensitive 
(40-50%) and highly sensitive (>50%). Results: The 384 features 
were classified as robust in 14%, low-sensitive in 12%, moderate 
sensitive and sensitive in 9%, and highly sensitive in 56% of the 
cases. Features related to intensity are classified as robust in only 
5%, whereas 29% are noted as highly sensitive. 45% of all features 
showed to be highly sensitive to the applied reconstruction 
protocol when comparing EARL to HR+PSF (changing voxel size 
and using PSF), this effect was mainly seen for the FXD features 
of which 66% are highly sensitive. When studying the effect of 

PSF reconstruction only, 41% of the features were classified as 
robust to a change in reconstruction protocol from EARL to 
EARL+PSF and 46% to a change from HR to HR+PSF. Shape fea-
tures were least sensitive to the use of PSF reconstructions; 94% 
of the shape features are robust against a change from EARL 
to the EARL+PSF protocol and 100% when changing from HR 
to HR+PSF. Conclusion: Image reconstruction protocols have 
a high overall impact on the values obtained for most radiomic 
PET features in lymphoma patients. Discarding features not ro-
bust to image reconstruction protocols could exclude features 
with potential high clinical value. Therefore, rigorous standard-
ization of PET/CT imaging procedures is warranted for reliable 
use of PET radiomics in multicenter lymphoma 18F-FDG PET/
CT studies.

EP-0971
Comparison of recovery coefficient in different 
reconstruction algorithm in state-of-the-art non digital 
PET/CT scanners
S. Chauvie1, F. Bergesio1, C. Chiesa2, E. De Ponti3, S. Morzenti3, M. 
Ragazzoni4, R. Matheoud5; 1S. Croce e Carle Hospital, Medical 
Physics Unit, Cuneo, ITALY, 2Fondazione IRCCS Istituto Nazionale 
Tumori, Medical Physics Department, Milano, ITALY, 3San Gerardo 
Hospital ASST-Monza, Medical Physics Department, Monza, ITALY, 
4Fondazione IRCCS Istituto Nazionale Tumori, Nuclear Medicine 
Department, Milano, ITALY, 5AOU Maggiore della Carità, Medical 
Physics Department, Novara, ITALY.

Purpose/Introduction: recent advancements in PET image 
reconstruction algorithms comprise modelling of the point 
spread function (PSF) and noise statistics modelling (NSM). 
Within this work we compare different reconstruction algo-
rithms implemented in 3 state-of-the-art non-digital PET/CT 
scanners with and without time-of-flight (TOF) technique. Sub-
jects & Methods: the same 68Ge-phantom based on a stan-
dard IQ body phantom filled with a 68Ge epoxy resin was used. 
The activity concentrations in the spheres (internal diameter-ID 
= 6,10,13,17,22,28,37 mm) and in the background were mea-
sured with a radionuclide calibrator tested against a NIST trace-
able source and were respectively 40.67kBq/ml and 10.58kBq/
ml at reference time (uncertainty ±3%). Nominal sphere-to-
background ratio was 3.84. Acquisition time was adjusted ac-
cording to the age of the phantom to meet 1.5 min per frame 
at the reference date on each PET scanner and reconstructed 
with variable reconstruction parameters (iterations: 48,72; am-
plitude of Gaussian filter: 5, 6.4, 8mm) with traditional iterative 
technique (IT) and by combining advanced modalities, when 
present: PSF, TOF, TOF+PSF, NSM. For each PET scanner and 
each reconstruction modality maximum Recovery Coefficient 
(RCmax) values were evaluated for each visible sphere. RCmax 
were normalised to 37 mm ID sphere result. Results: For each 
reconstructed modality, RCmax (mean±sd) were averaged on 
different reconstruction parameters and PET scanners and for 
increasing sphere ID respectively 6,10,13,17,22,28,37 mm result-
ed: - IT: (0.31±0.03),(0.51±0.05),(0.63±0.03),(0.82±0.03),(0.89±0.0
3),(0.95±0.04),(1±0) - IT+TOF: (0.32±0.01),(0.56±0.08),(0.64±0.07
),(0.84±0.03),(0.91±0.00),(0.97±0.04),(1±0) - IT+PSF: (0.30±0.01),
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(0.50±0.04),(0.65±0.05),(0.88±0.04),(0.93±0.02),(0.95±0.04),(1±0
) - IT+PSF+TOF: (0.30±0.01),(0.56±0.08),(0.70±0.11),(0.91±0.03),(0
.94±0.00),(0.97±0.04),(1±0) - NSM: (0.30±0.02),(0.67±0.19),(0.84±
0.14),(0.94±0.05),(0.98±0.03),(0.98±0.06),(1±0) Discussion/Con-
clusion: the RC obtained with the 3 state-of-the-art scanners 
demonstrate clearly that, independently of the reconstruction 
method used, modern PET/CT scanner outperforms respect to 
older one described by EARL curve. Higher differences are re-
corded for smaller spheres. Moreover, applying more advanced 
reconstruction techniques progressively enhances RC, NSM 
reconstruction being the most promising algorithm. Even if 
RCmax of different scanners converge at larger (>22 mm) and 
smaller (10mm) spheres, the overestimations observed in the 
size between 1 and 2 cm are currently under investigation.

EP-0972
Impact of a Commercial Resolution Recovery Algorithm 
on the Image Quality of Brain Dopamine Transport SPECT 
Imaging
P. Saldaña Gutierrez1, J. Mora Salvado2, L. Rodriguez Bel2, J. 
Vercher Conejero2, R. Martín Vaello1, C. Gámez Cenzano2; 1Medical 
Physics Department, Instituto Catalán de Oncología, Hospitalet 
de Llobregat, SPAIN, 2Nuclear Medicine Department, Hospital 
Universitario de Bellvitge, Hospitalet de Llobregat, SPAIN.

Purpose/Introduction: The Evolution Package (GE Healthcare) 
is a resolution recovery (RR) algorithm which can potentially 
improve the image quality of SPECT images by including ac-
curate 3D physical models of the collimator-detector response 
functions into the iterative reconstruction process.The aim of 
this study was to evaluate the impact of the RR algorithm in the 
image quality of DaTscan SPECT images when reduced acquisi-
tion times were used.Subject & Methods: Ten DaTscan SPECT 
patient data sets were reconstructed with the usual clinical pro-
tocol of our institution: OSEM, 2 iterations, 10 subsets and But-
terworth filter, with a critical frequency of 0.48 and power of 10. 
Poisson resampling was then used to simulate data sets with 
50, 70, 85 and 100% of original counts and then reconstructed 
with Evolution. The images were compared with the original 
OSEM reconstruction by three independent nuclear medicine 
physicians, who blindly assessed for noise, contrast and resolu-
tion using the following scale: -2, significantly worse; -1, slightly 
worse; 0, equivalent; +1, slightly better; +2, significantly better. 
In addition, the physicians were asked to assess changes in their 
clinical decision following this scoring system: 0, no change; 
+1, no change but improved confidence; -1, change in clinical 
decision. Image quality was calculated as the average of noise, 
resolution and contrast for every patient and reconstruction 
method. All the images were evaluated in the same Xeleris (GE 
Healthcare) workstation. Results: Mean image quality scores of 
RR reconstruction showed a positive value in the 100 (+0.17), 85 
(+0.12) and 70% (+0.20) images. Only the 50% reconstruction 
was evaluated with a negative score for the mean image quality 
(-0.06). On the other hand, the scoring of the clinical confidence 
showed positive values for all the RR images: +0.28 (100%), 
+0.36 (85%), +0.39 (70%) and +0.33 (50%). The differences in 
scores between physicians were always statistically non-signifi-

cant (p>0.05). Discussion/Conclusion: The number of patients 
included in this study was limited due to large number of recon-
structions involved. Despite this, the study of the images recon-
structed suggest that it could be possible to reduce the injected 
activity or the acquisition time up to 30% compared with the 
reference clinical OSEM protocol. This would benefit the patient 
in terms of reduced exposure or less scanning time. Even in the 
case where the mean image quality score was negative, the 
physicians showed an increased confidence in the clinical deci-
sion when using RR images.

EP-0973
Investigation of a simplified quantitative yttrium-90 
bremsstrahlung SPECT reconstruction by usage of 
background compensation and patient-specific calibration 
factors for yttrium-90 SIRT dosimetry
J. F. Brosch, A. Gosewisch, A. Delker, L. Vomacka, P. Bartenstein, 
A. Todica, H. Ilhan, G. Böning; University Hospital, LMU Munich, 
Munich, GERMANY.

Purpose: Yttrium-90 bremsstrahlung SPECT reconstruction 
is challenging due to the continuous energy spectrum and 
the lack of a discrete photo peak with related complex ener-
gy-dependent scatter and attenuation correction. Nevertheless 
clinical dosimetry requires quantitative post-SIR-therapeutic 
imaging. For this purpose a simplified quantitative recon-
struction with background compensation was investigated. 
In consequence of the assumptions made during yttrium-90 
bremsstrahlung SPECT acquisition and reconstruction, an ob-
ject-dependency of a global calibration factor is assumed and 
the need of a patient-specific calibration was evaluated. Meth-
ods: A calibration measurement was carried out with a cylin-
drical phantom, homogeneously filled with activity so that a 
global calibration factor (CF) could be determined. This global 
CF was compared to individual CFs of 5 SIRT patients, deter-
mined via the applied activity and the total amount of image 
counts. For the analysis of image quality and activity recovery, a 
phantom with three inserts was filled with yttrium-90 at a fore- 
to background ratio of 10:1 and scanned at a Siemens Symbia T2 
SPECT-CT with energy windows of 86-130keV and 306-414keV. 
The bremsstrahlung SPECT was reconstructed with an in-house 
rotation-based penalized one-step-late OSEM with and without 
implemented background compensation (BC). The effect of the 
BC was analyzed with recovery coefficients (RC) and signal-to-
noise ratio (SNR). Results: The deviation of the patient-individ-
ual CFs from the global CF was on average 35% (29-48%) for 
SPECT images reconstructed without BC and on average 30% 
(24-42%) when reconstructed with BC. The RCs without BC were 
53% for 249ml, 37% for 52ml, 22% for 16ml and 103% for the 
phantom background in contrast to 59% for 249ml, 41% for 
52ml, 24% for 16ml and 112% for the phantom background for 
with BC SPECT reconstruction. Without BC show a lower SNR of 
7 to 27 in comparison to 8 to 30 of with BC SPECT images. Con-
clusion: A simplified quantitative yttrium-90 bremsstrahlung 
SPECT reconstruction containing a background compensation 
proved to be superior to a reconstruction without BC regarding 
at on average 9% higher recovery and 8% better signal-to-noise 
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ratio. Both is of advantage for yttrium-90 SIRT dosimetry. The ex-
pected object-dependency of the global calibration factor was 
found and reconstructions with BC showed a lower deviation of 
the patient-individual CFs from the global CF than reconstruc-
tions without BC. Therefore, we recommend a patient-individual 
calibration for clinical dosimetry.

EP-0974
Optimization of radiation dose and acquisition time with 
reconstruction method incorporating resolution recovery: 
A phantom study
A. Fragkou1, G. Ioannou1, D. Kaolis2, I. Polycarpou1,3; 1Department 
of Health Sciences, European University Cyprus, Nicosia, CYPRUS, 
22.Medical Physics Department, Nicosia General Hospital, Nicosia, 
CYPRUS, 3German Oncology Centre, Limassol, CYPRUS.

Aim: SPECT imaging is widely recommended for the diagnosis 
and prognosis of various diseases. Advanced reconstruction 
methods incorporating resolution recovery attempt to achieve 
comparable or even superior image quality to the standard pro-
tocol while shortening scan time or reducing the administered 
dose. This phantom study investigates the effects of reduced 
administered dose and/or scan time on SPECT image quality 
using GE’s EvolutionTM software, which includes iterative re-
construction incorporating resolution recovery. Materials and 
Methods: The Jaszczak Deluxe phantom was imaged on a GE 
Discovery NM SPECT scanner using LEHR collimators. The phan-
tom was filled with 99mTc water solution; 10mCi for full dose 
and 5mCi for half dose acquisition. For each dose level, variable 
acquisition times were also used. The acquired data have been 
reconstructed using the filtered back-projection (FBP), the or-
dered-subset expectation maximization (OSEM) and the OSEM 
with incorporating resolution recovery (OSEM-RR). Therefore, 
datasets with all possible combinations of algorithms and ac-
quisition options were generated. Image quality was assessed 
qualitatively and quantitatively by measuring mean counts 
and signal to noise ratios of various annular Regions of Inter-
est (ROIs) drawn on different positions. Results: Irrespective of 
the number of counts, the OSEM-RR and OSEM resulted in bet-
ter contrast and less noise than FBP. The image reconstruction 
with OSEM-RR with reduced counts, either due to shorter time 
or due to lower administered dose, is shown not to deteriorate 
the image quality compared to full counts reconstructed with 
OSEM. However, the quality between the two reduced count 
approaches is shown to vary. For the same acquired counts, the 
half time acquisition yields better quality images than the half 
dose acquisition. The advantage of using resolution recovery 
with less counts is shown to be only applicable in uniform areas 
or hot lesions in a cold field. In cold lesions in a hot field reduc-
ing counts resulted in reduced diagnostic accuracy which could 
not be enhanced with resolution recovery. Conclusion: This 
phantom study suggests that for SPECT imaging, OSEM-RR can 
offset the impact of less counts, thereby achieving comparable 
or even better-quality images compared to full counts data re-
constructed with standard OSEM. Less counts due to half dose 
reconstructed with OSEM-RR produces images of comparable 
quality to those with full counts reconstructed with OSEM. Less 

counts due to half time reconstructed with OSEM-RR is actually 
shown to produce even superior images than full counts recon-
structed with OSEM.

EP-0975
Impact of respiratory-gated attenuation correction by 
2-point Dixon MR sequence and PET reconstruction 
algorithm on F-18 FDG PET/MR
M. Nogami1, F. Zeng1, Y. Wakabayashi1, Y. R. Ueno1, T. Kanda1, 
K. Sofue1, T. Kurimoto2, K. Kubo1, T. Murakami1; 1Kobe University 
Hospital, Kobe, Hyogo, JAPAN, 2GE Healthcare, MR Collaboration & 
Development, Hino, Tokyo, JAPAN.

Purpose: The purpose was to compare the difference in stan-
dardized uptake value (SUV) of physiological and pathological 
uptakes between free-breathing and respiratory-gated MR 
sequence for attenuation correction (FB-MRAC and RG-MRAC, 
respectively) and to assess the influence of PET reconstruction 
algorithm on MRAC error by respiratory motion. Materials & 
Methods: Twenty-nine normal subjects and 67 lesions in 38 
patients with malignancy in the lower thorax and/ or upper-ab-
domen who underwent F-18 FDG PET/MR with FB-MRAC and 
RG-MRAC were retrospectively analyzed. MRAC is comprised of 
2-point Dixon based 3D fast spoiled gradient echo (FSPGR) by 
free-breathing and respiratory-gated acquisition with respirato-
ry bellows. PET images were acquired with the same respirato-
ry-gating windows and then reconstructed by ordered subsets 
expectations maximization (OSEM) and time-of-flight (TOF)-OS-
EM (iterations, 2; subsets, 16; gaussian filter, 4mm). Degree of 
misregistration between non-attenuation corrected (NAC) im-
ages and MRAC was evaluated by measuring the longest dis-
tance between the surfaces of the liver (dist-Liver). Voxels of 
interests (VOI) were semi-automatically placed on physiological 
uptake of the upper abdomen and pathological uptakes on 
NAC images with the fixed threshold value. To assess the rela-
tionship between misregistration of MRAC and SUVs, the cor-
relation between dist-Liver and difference in mean physiolog-
ical and pathological uptakes (phys-SUVdiff and patho-SUVdiff, 
respectively) were statistically evaluated by the regression anal-
ysis. To analyze the difference in pathological uptakes between 
FB-MRAC and RG-MRAC, maximum SUV (SUVmax) was statisti-
cally compared by the Wilcoxon’s signed rank test. To evaluate 
the impact of reconstruction algorithm on SUV, phys-SUVdiff 
and patho-SUVdiff was statistically compared between OSEM 
and TOF-OSEM by the Wilcoxon’s signed rank test. Results: The 
difference in dist-Liver between NAC and MRAC statistically cor-
related with mean phys-SUVdiff and mean patho-SUVdiff in both 
OSEM (r=0.45 and r=0.52, p=0.015 and <0.001, respectively) and 
TOF-OSEM (r=0.38 and 0.50, p=0.043 and <0.001, respectively). 
SUVmax of the lesions with RG-MRAC by OSEM (4.80±2.95) and 
TOF-OSEM (6.24±3.39) were slightly higher than that with FB-
MRAC (4.79±2.93 and 6.22±3.37, respectively) without statisti-
cally significant difference (p>0.05). The maximum phys-SUV-
diff and patho-SUVdiff on TOF reconstruction (0.08±0.07 and 
0.04±0.10) were significantly smaller than those on non-TOF re-
construction (0.13±0.10 and 0.05±0.12, respectively) (p<0.0001 
and p=0.013, respectively). Conclusions: The difference in accu-
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racy of registration between non-gated and respiratory-gated 
MRAC affects the physiological and pathological uptakes in the 
lower thorax and upper abdomen although the difference may 
not be clinically significant. TOF reconstruction is more robust to 
respiratory-related misregistration on MRAC than conventional 
OSEM.

EP-0976
Optimizing iterative reconstruction settings for 89Zr-
immuno-PET to improve image quality
K. Magota1,2, Y. W. S. Jauw1,3, D. F. Heijtel4, J. M. Zijlstra3, G. A. M. S. 
van Dongen1, A. A. Lammertsma1, R. Boellaard1, M. C. Huisman1; 
1Department of Radiology & Nuclear Medicine, VU University 
Medical Center, Amsterdam, Amsterdam, NETHERLANDS, 
2Division of Medical Imaging and Technology, Hokkaido University 
Hospital, Sapporo, JAPAN, 3Department of Hematology, Cancer 
Center Amsterdam, VU University Medical Center, Amsterdam, 
NETHERLANDS, 4Philips Healthcare, Best, NETHERLANDS.

Objectives: Due to the long half-life of Zr-89 (~3 days) and late 
imaging time (4-6 days post-injection), radiation exposure lim-
itations are an important concern with 89Zr-immuno-PET imag-
ing (~0.5 mSv/MBq). This results in low-activity injections and 
extremely low count-rates. At present, the number of subsets 
and iterations used for iterative reconstruction is not optimized 
for these low-count situations. The objective of this study was to 
optimize these reconstruction parameters using clinical 89Zr-im-
muno-PET data to improve image quality. Methods: Four 
89Zr-antiCD20 patient datasets were acquired 6 days post-injec-
tion on either Philips Gemini-TF or Ingenuity-TF PET/CT scan-
ners. Each list-mode dataset was binned into 3 doses: full dose 
(74 MBq), simulated standard clinical dose (37 MBq), and ICRP62 
category IIb compliant dose (18.5 MBq). Data were then recon-
structed using the 3D TOF blob-based OSEM algorithm with 
different combinations of subsets and iterations for a selection 
of OSEM updates (iterations×subsets: 20, 40, 60, 80, 100). Image 
quality was assessed using the average bias for max and peak 
tumor SUV with the full dose value as reference for each com-
bination, the coefficient-of-variation (COV) for the background 
surrounding the tumor, and the contrast-to-noise ratio (CNR). 
Based on the optimum subset number, the optimum number 
of OSEM updates was determined (range: 5-300) considering 
average tumor convergence (max and peak SUV), COV and 
CNR. Results: Manually delineated volumes of the included 
tumors (n=31) ranged from 1.5-261 mL (mean 24.3 mL) with 
tumor-to-background ratios ranging from 1.6-13.5 (mean 4.8). 
Optimization subsets: Across all OSEM updates and doses, SUV 
bias was stable until 5 subsets, deteriorating for higher subsets. 
COV and CNR values remained stable until 20 subsets and then 
rapidly deteriorated for higher subsets. Optimization OSEM up-
dates with 5 subsets: Tumor SUV reached convergence after 50 
(SUVmax) and 30 (SUVpeak) updates for all doses. For 18.5,37,74 
MBq, tumor background COVs were 62%,60%,56% (50 updates) 
and 56%,54%,51% (30 updates), respectively, with CNR values of 
4.1,5.4,6.3 (50 updates) and 4.4,5.7,6.6 (30 updates). Correspond-
ing COV and CNR values for the default reconstruction setting 
(3 iterations, 33 subsets) were: 79%,72%,64%, and 3.4,4.8,5.8, 

respectively. Conclusions: Over all doses, quantitative results 
were reliable up to 5 subsets, defining the optimum number. 
The minimum number of required OSEM updates for full con-
vergence were 30 for SUVpeak and 50 for SUVmax, resulting in 
large improvements in COV and CNR over all doses with respect 
to default reconstruction settings, indicating a significant im-
provement in 89Zr-immuno-PET image quality.

EP-0977
Optimization Of MR-Based Attenuation Correction For 
Cardiac PET/MR
V. Vergani1,2, P. Robson1, M. Trivieri1,3, Z. A. Fayad1; 1Translational 
and Molecular Imaging Institute, Icahn School of Medicine at 
Mount Sinai, New York, NY, UNITED STATES OF AMERICA, 2Vita-
Salute San Raffaele University, Milan, ITALY, 3Cardiovascular 
Institute, Icahn School of Medicine at Mount Sinai, New York, NY, 
UNITED STATES OF AMERICA.

Introduction: Cardiac PET/MR has recently gained attention, 
but technical obstacles remain before its widespread adop-
tion. For imaging the heart, optimal MR-based attenuation 
correction (MRAC) is required to compensate for cardiac mo-
tion and to segment sufficient tissues for accurate PET recon-
struction. Recently, it was demonstrated that MR acquisition 
during free-breathing allows for better PET co-registration. 
However, MRAC inaccuracies arise from thresholding image in-
tensity into only 2 tissue classes (all soft tissue and background 
air-plus-lungs). Our purpose is to compare cardiac PET images 
reconstructed with 4 different MRAC maps using different com-
binations of tissue classes. Subjects and Methods: Nine pa-
tients underwent PET/MR 30min after administration of 10mCi 
18F-FDG and data were acquired for 60min (Biograph mMR, 
Siemens, Erlangen). A multi-echo stack-of-stars sequence (DIX-
ON-radial-VIBE) was used to acquire 4 different MRAC’s com-
prising: the standard 2-component map (2C); a 3-component 
map with soft tissue, fat and background (3CF); a 3-component 
map with soft tissue, lung and background (3CL); and a 4-com-
ponent map with soft tissue, fat, lung and background air (4C). 
Seventeen myocardial segments were manually drawn on short 
axis MR images. PET images reconstructed with each MRAC 
map were then superimposed and SUVmean, SUVmax and TBR 
(normalized to SUVmean of left-ventricular blood) were record-
ed for each segment. SUVmean, SUVmax and TBR values were 
compared with a paired t-test between standard MRAC (2C) and 
new MRAC types. The primary analysis was performed on all 17 
heart segments. A secondary analysis was performed on base, 
mid-ventricle, apex, lateral wall, septum. Results: No difference 
was visually appreciated among PET images reconstructed with 
the 4 different maps. SUV and TBR values of the 17 myocardial 
segments were significantly lower (higher) when PET was re-
constructed with 3CF and 4C maps (3CL map) compared to 2C 
map (p<0.0001). Differences in SUV were significantly greater 
than differences in TBR (p<0.0001). Sub-analysis of specific heart 
segments confirmed the effect of different MRAC types on SUV 
measurement, with the exception of basal and lateral segments, 
where SUV values in 2C and 4C maps were comparable. TBR dif-
ferences became less evident and even lost significance. Con-
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clusion: MRAC maps that use different combinations of tissue 
classes affect measurement of myocardial FDG uptake (SUV), 
but not qualitative assessment. Therefore, MRAC optimization is 
likely to be critical in research, when accurate quantification of 
PET data is needed. At present, it may have only a marginal role 
in the clinical setting, where PET interpretation is largely quali-
tative.

EP-0978
Cardiac Time Of Flight Pet For Evaluating Myocardial 
Perfusion 
S. Matsuo1, M. Onoguchi1, T. Shibutani1, K. Okuda2, T. Mochizuki3, 
H. Wakabayashi1, K. Nakajima1, S. Kinuya1; 1Kanazawa University, 
Kanazawa, JAPAN, 2Kanazawa Medcal University, Kanazawa, 
JAPAN, 3Kanazawa PET Center, Kanazawa, JAPAN.

Background: 13N-ammonia (13N-NH3) PET is being used for di-
agnosis of ischemic heart disease. The dynamic acquisition ca-
pacity of myocardial perfusion imaging with PET may allow for 
absolute quantitative assessments and available for its higher 
accuracy in detecting flow-limiting coronary artery narrowing 
with more improved temporal and special resolution. Recently 
new time-of-flight (TOF) PET camera has become available. Re-
construction is an essential step in the processing of cardiac PET 
imaging. Commonly used reconstruction algorithms for PET are 
filtered back projection (FBP) and ordered subsets expectation 
maximization (OSEM) methods. New PET cameras recently have 
three-dimensional (3D) mode acquisition and OSEM reconstruc-
tion with TOF and point spread function (PSF) correction tech-
nology. In clinical setting, patients’ prognosis is often strongly 
related with the amount of perfusion defects. However there is 
few basic technical data on this new technology regarding de-
fect detectability and image quality using 13N-NH3 cardiac PET. 
Therefore, the purpose of this phantom study was to elucidate 
the effect of OSEM reconstruction, to assess the effects of TOF 
and PSF on the estimation of myocardial perfusion abnormal-
ities. Method: PET imaging was performed using a lung-heart 
torso phantom with myocardial perfusion defects. The indices 
of defect contrast, the coefficient of variation (CV) and the in-
dex of homogeneity were analyzed by using four reconstruction 
schemes, including OSEM, OSEM+TOF, OSEM+PSF, and TOF+PSF 
correction methods. Results: The phantom study showed that 
TOF resulted in improvements to defect lesion detectability with 
low statistical noise. The defect contrast index of TOF+PSF was 
significantly larger than that of OSEM only (p=0.048). The cardiac 
percent root mean square uncertainty (RMSU) with PSF was 25.9 
% in OSEM+PSF and 20.9 % in TOF+PSF. In contrast cardiac % 
RMSU without PSF correction was 14.8 % in OSEM and 15.3 % in 
TOF, which was lower than that with PSF correction. The average 
wall counts were homogeneous in four reconstruction methods 
in 13N-NH3. The value of % CV on the profile curve of 13N-NH3 im-
ages was confirmed to be smaller than 5% in all reconstruction 
methods. Conclusions: The new PET/CT camera employing 3D 
PET/CT with 3D OSEM, TOF and PSF algorithms broadened the 
possibility of precise analysis of abnormal perfusion. The novel 
13N-NH3 myocardial PET using TOF and PSF information might 
have the potential for better quantification of the absolute value 

of myocardial flow. Both diagnostic and prognostic studies us-
ing new technology should be performed with many patients 
of coronary artery disease.

EP-0979
Impact of time-of-flight PET on PET/CT standardized 
uptake values measurements in lymphoma patients
L. L. Agrigoroaie1, I. Anton1, C. Stefanescu2, A. Naum1; 1Regional 
Institute of Oncology, Iasi, ROMANIA, 2Sfantul Spiridon Hospital, 
Iasi, ROMANIA.

Objectives: PET/CT is an effective tool in staging, detection of 
recurrence, and monitoring of treatment response in patients 
with Hodgkin’s disease and NHL. In the last decade time-of-
flight (TOF) positron emission tomography (PET) has become 
a standard technology in almost all commercial systems and 
is used routinely in clinical oncology. However, the time-of-
flight (TOF) reconstructed images may potentially affect the 
standardized uptake values (SUV) measurements in treatment 
response evaluations. The purpose of this study is to determine 
the direct impact of SUV quantitation between TOF and con-
ventional non-TOF reconstructions. Methods: Fifty five consec-
utive lymphoma patients (DLBCL and nodular sclerosis Hod-
gkin lymphoma) confirmed by histological examination were 
investigated with [18F]-Fluorodeoxyglucose ([18F] FDG) and a GE 
Discovery PET/CT 710 scanner with TOF capability. All patients 
underwent PET/CT interim or end-of-treatment. All datasets 
were reconstructed using a 3D OSEM algorithm without, and 
with the inclusion of TOF information. Attenuation correction 
data were gathered from the CT low-dose images. Identical and 
matched volumes of interest (VOIs) were placed on the target 
lesions, aortic arch (blood pool), hepatic parenchyma and L4 
vertebral body. The maximum standardized uptake value nor-
malised with body weight (SUVmax-bw) was measured inside 
each VOI. Changes in SUVmax values (ΔSUVmax-bw) between 
the two reconstruction methods were calculated. The visual 
response to therapy assessment was carried out according to 
the Deauville 5-point scale (DS). Student’s t-test was used to 
test for the significance of continuous data with Pearson’s r as a 
measure of the linear correlation. Non parametric Mann-Whit-
ney U test assessed the discrete distribution of DS. Results: 
The SUVmax-bw values were significantly higher in 3D OSEM 
TOF reconstructed images with a ΔSUVmax-bw in target le-
sions of 16% (from 8.64 to 10.02 g/ml, P<0.001), bone marrow 
of 9% (from 2.70 to 2.94 g/ml, P<0.001) and bloodpool of 6% 
(from 2.23 to 2.37 g/ml, P<0.05). There was an upward trend 
at the level of the hepatic parenchyma (ΔSUVmax-bw =0.07 
g/ml, P=0.25). A strong positive linear relationship was found 
between SUVmax-bw values in the target lesion (r=0.99), bone 
marrow (r=0.91), hepatic parenchyma (r=0.75) and only a mod-
erate positive linear relationship for bloodpool (r=0.65). Visual 
assessment of target lesion based on DS indicate no difference 
between scores obtained with each reconstruction method 
(P=0.64). Conclusions: TOF based reconstruction significantly 
increased SUVmax-bw in target lesions, bloodpool and bone 
marrow, but not in hepatic parenchyma. Deauville scores were 
not influenced by the choice of PET reconstruction.
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EP-0980
Robustness of iterative reconstruction resolution recovery 
in reducing time of myocardial perfusion SPECT data 
acquisition.
T. Ahmed1, M. Khalil2, A. Elfiky1, W. Elshemey1; 1Faculty of science, 
Biophysics department, Cairo University, Cairo, EGYPT, 2Faculty of 
Science Helwan University, Physics Department, Cairo, EGYPT.

Objective: Recently, our group demonstrated the role of itera-
tive image reconstruction with resolution recovery in minimiz-
ing the acquisition time in myocardial perfusion SPECT imaging 
(Khalil et al, 2016-S-1176-EANM) and (Taher et al, 2016-S-159-
EANM). The aim of the current study was to evaluate the impact 
of acquisition time on the performance of state-of-art iterative 
reconstruction resolution recovery algorithm versus filter back 
projection applied in myocardial perfusion SPECT scan. Meth-
ods: Cardiac insert of standard volume 110 ml and two defects 
one solid located in the anterior wall and fillable insert placed 
in the inferior wall. The insert was positioned inside available cy-
lindrical phantom filled with water to simulate image degrad-
ing factors (i.e. attenuation and scatter). Activity concentration 
was calculated using data of 10 random patients relating the 
injected activity to the system sensitivity. Thus, activity con-
centration of 8 uCi/ml and 2 uCi/ml was injected in the cardiac 
walls and background respectively. Two SPECT/CT scans were 
performed as in table 1. The CT attenuation map was created 
applying 20 mA tube current and 120 kV and helical scan over 
the whole length of the phantom. Two reconstruction algo-
rithms FBP and iterative reconstruction corrected for collimator 
depth dependent, attenuation and scatter (IRACSCRR). Figures 
of merit used to evaluate the image quality of the reconstruc-
tion algorithms were slice count uniformity, Coefficient of 
Variation (CoV), SNR and CNR calculated for normally perfused 
myocardium walls while percentage defect contrast was used 
to evaluate hypo-perfused segments represented by cold de-
fects. Results: IRR demonstrated a better performance in com-
parison to analytical method while reducing the acquisition 
time to one fourth of the conventional scheme. The SNR and 
CNR was better for normally perfused apical and basal slices. 
Furthermore, defect contrast percentage showed significant 
improvement for hypo-perfused segments. However, relatively 
high noise level in the image of IRR when compared to conven-
tional method. Conclusion: The acquisition time reduction of 
iterative reconstruction with resolution recovery is superior to 
full time filter back projection. The slightly high level of noise 
has limited impact on the IRR with reduced acquisition time 
and could be negligible considering the improvement on other 
parameters. An extensive validation studies in comparison to 
gold standard technique is warranted.

EP-0981
Impact of different iterative metal artifact reduction 
(iMAR) algorithms on PET/CT attenuation correction in 
artifacts after port implantation
O. Martin1, J. Boos1, J. Aissa1, P. Heusch1, G. Antoch1, S. Gaspers2, 
C. Antke2, B. Schaarschmidt1; 1Univ Duesseldorf, Medical Faculty, 
Department of Diagnostic and Interventional Radiology, 

Duesseldorf, GERMANY, 2Univ Duesseldorf, Medical Faculty, Clinic 
for Nuclear Medicine, Duesseldorf, GERMANY.

Purpose: To evaluate the impact of iterative metal artifact re-
duction (iMAR) algorithms on Hounsfield units (HU) and stan-
dardized uptake values (SUV) in bright-band artefacts caused 
by port catheter systems. Material and methods: In this pro-
spective study, 30 oncological patients (12 female, 18 male, 
mean age 59.6±10.5y) with port chambers undergoing clinical 
indicated PET/CT on a Biograph mCT were included. An addi-
tional phantom scan was performed, consisted of a 25-L con-
tainer containing a standard port catheter system in a solution 
of 18F-fluorodeoxyglucose (18F-FDG) and water. CT datasets 
were reconstructed on a dedicated workstation using standard 
weighted filtered back projection (WFBP) CT and three differ-
ent iMAR algorithms (algorithm for dental filling (DF), hip and 
pacemaker (PM)). PET attenuation correction was performed 
with all four datasets. SUVmean and HU measurements were 
performed in fat and muscle tissue in the vicinity of the port 
chamber at the location with the most prominent bright band 
artifacts. Differences between HU and SUVmean values across 
all CT and PET-images were investigated using paired t-tests. 
Bonferroni correction was used to prevent alpha-error accu-
mulation (p<0.008). Results: In Comparison to WFBP (fat: 94.2 
± 53.9 HU, muscle: 197.6 ± 49.2 HU) all three iMAR algorithms 
led to a decrease of HU in bright band artifacts. iMAR-DF led to 
a decrease of 159.2% (fat: -51.9 ± 58.5 HU, muscle: 94.5 ± 55.3 
HU), iMAR-hip of 138.3% (fat: -30.3 ± 58.5, muscle: 70.4 ± 28.8) 
and iMAR-PM of 122.3% (fat: -21.2 ± 47.2 HU, muscle: 72.5 ± 
25.1 HU; for all p<0.008). There was no significant effect on SU-
Vmean in bright band artifacts (SUVmean 0.48±0.23 with WFBP, 
0.43±0.21 with iMAR-DF, 0.46±0.22 with iMAR-hip and 0.47±0.22 
with iMAR-PM). Similar results were shown for HU and SUVmean 
measurements in the phantom scan. Conclusion: Using iMAR-
CT images for attenuation correction of PET-datasets led to a 
significant change of HU values in artifacts caused by port cath-
eter chambers in comparison to WFBP, which might impact the 
evaluation of adjacent tumorous lesions. However, these find-
ings did not translate to significant differences in attenuation 
correction and consecutive changes in SUV.

EP-0982
Comparison of different metal artifact reduction (MAR) 
techniques in 18F-FDG PET/CT examinations: How do they 
impact attenuation correction in metal implants?
O. Martin1, J. Boos1, P. Kroepil1, C. Buchbender1, G. Antoch1, S. 
Gaspers2, C. Antke2, B. Schaarschmidt1; 1Univ Duesseldorf, Medical 
Faculty, Department of Diagnostic and Interventional Radiology, 
Duesseldorf, GERMANY, 2Univ Duesseldorf, Medical Faculty, Clinic 
for Nuclear Medicine, Duesseldorf, GERMANY.

Purpose: To evaluate the impact of metal artifact reduction 
(MAR) algorithms on Hounsfield units (HU) and standardized 
uptake values (SUV) in bright band artefacts caused by metal 
implants. Material and methods: In this prospective study, 25 
oncological patients (13 female, 12 male, mean age 70.3±13.0y) 
undergoing clinical indicated PET/CT on a Biograph mCT with 32 
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different metal implants were included. An additional phantom 
scan was performed, consisted of a 25-L container containing a 
standard port catheter system in a solution of 18F-fluorodeox-
yglucose (18F-FDG) and water. CT datasets were reconstructed 
on a dedicated workstation using standard weighted filtered 
back projection (WFBP), metal artifact reduction in image 
space (MARIS) and iterative MAR (iMAR, using hip algorithm). 
PET attenuation correction was performed with all three data-
sets. SUVmean and HU measurements were performed in fatty 
tissue at the site of the most prominent bright band artifacts. 
Differences between HU and SUVmean values across all dif-
ferent reconstructions were investigated using paired t-tests. 
Bonferroni correction was used to prevent alpha-error accumu-
lation (p<0.017). Results: In the phantom scan, in comparison 
to WFBP (261.4±98.8 HU), MARIS led to a non-significant mean 
decrease of 25.8% (197.4±74.1 HU, p>0.017), whereas iMAR-hip 
led to a significant decrease of 82% (48.0±26.4 HU, p<0.017). For 
SUVmean measurements in WFBP (1.147±0.035), MARIS showed 
no significant effect (1.102±0.090), while iMAR-hip led to a sig-
nificant decrease of 16.4% (0.990±0.075, p<0.017). Similar results 
were observed in the patient scans: MARIS led to a non-signifi-
cant mean decrease of 8.1% (378.0 ± 331.0 HU) in comparison to 
WFBP (411.4 ± 309.2 HU), whereas iMAR-hip led to a significant 
decrease of 66.4% (138.4±195.3 HU, p<0.017). For SUVmean, 
MARIS showed no significant effect in comparison to WFBP 
(WFBP: 0.965 ± 0.380, MARIS: 0.942±0.372), while iMAR-hip led 
to a significant decrease of 11.3% (0.856±0.321, p<0.017). Con-
clusion: iMAR significantly reduces bright band artifacts caused 
by metal implants in CT and thus leads to a significant decrease 
of SUVmean in bright band artifacts comparison to WFBP and 
MARIS. This has a direct effect on PET quantification if malignant 
tracer uptake is adjacent to metal implants.

EP-0983
Quantifying Lesions in Prostate Cancer Patients with 
PET/MRI: A Study on Impact of the Attenuation Map 
Generation Scheme
B. Bogdanovic, J. Cabello, S. Schachoff, M. Eiber, S. Nekolla; 
Klinikum rechts der Isar der TUM, Munich, GERMANY.

Introduction: Both in clinical diagnostics and research, the 
whole-body MR-PET system Siemens Biograph mMR is a well-
known imaging system. Several solutions for PET attenuation 
correction (AC) have been provided since its introduction 
in 2010, starting with a four-compartment (air, fat, water, soft 
tissue) AC scheme, initially based on a two-point DIXON-VIBE, 
which was gradually improved with each system upgrade. The 
most recent upgrade included a fifth compartment (major 
bones) and the MR field-of-view extension with HUGE, to com-
pensate for truncations in the arms. We compared the impact of 
four AC methods, namely DIXON-VIBE, HUGE with bones, HUGE 
without bones, and MLAA, on lesion quantification in prostate 
cancer patients using [18F]-PSMA. Methods: This study was 
based on 48 prostate cancer patients, injected with (321.2±44.4) 
MBq of [18F]-PSMA, subjected to a 30-minute PET/MR scan. The 
acquired images were reconstructed with the four AC methods 
using 3 iterations, 21 subsets, filtered with a 4 mm FHWM Gauss-

ian kernel. The results were assessed both qualitatively, employ-
ing visual analysis, and quantitatively, by examining SUVmean 
and SUVmax of 85 detected pelvic lesions (62 in soft tissue, 23 
in bones) and their respective backgrounds. Having no absolute 
ground truth data, the results were compared using linear re-
gression against DIXON-VIBE methodology. The significance in 
the differences between the four evaluated methods was ana-
lysed using the Wilcoxon rank-sum tests. Results: Between the 
four reconstruction methods, no significant visual differences 
were observed. For 62 soft-tissue lesions, with DIXON-VIBE as 
reference, the average bias in SUVmean for [HUGE with bones, 
HUGE without bones, MLAA] was [3.34±1.81%, 1.57±1.42%, 
4.34±2.52%], and in SUVmax [3.37±1.67%, 1.53±1.20%, 
4.32±2.49%]. For 23 bone lesions, we calculated average bias-
es [11.25±4.79% (R2=0.955), 3.32±2.79%, 4.99±2.75%] for SU-
Vmean and [10.64±4.49% (R2=0.957), 3.20±2.32%, 5.01±2.62%] 
for SUVmax. All remaining R2 correlation coefficients were in the 
range 0.988-0.999. The Wilcoxon rank-sum tests showed no sta-
tistical significance. Conclusion: Deducing from these results, 
although the tracer uptake quantification in the less frequent 
bone lesions manifested, as expected, a noteworthy difference 
between DIXON-VIBE and HUGE with bones, for more common 
lesions, occurring in the soft tissue, no substantial difference 
was found between DIXON-VIBE and any of the other three 
evaluated AC methods. We therefore conclude including ma-
jor bones and compensating for truncations in the arms did 
not significantly change tracer uptake quantification in pelvic 
soft-tissue lesions. Especially for serial studies, this finding sug-
gests that stable MR-based whole-body AC does not depend on 
the actual degree of refinement.
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EP-0984
[123I]-MIBG Turnover Estimated by Dynamic Planar 
Myocardial Scintigraphy
Y. Kumakura, Y. Shimizu, K. Ichikawa, N. Yoshida, K. Nomura; 
Saitama Medical Center, Saitama Medical University, Kawagoe, 
JAPAN.

Introduction: Despite the usefulness of [123I]-MIBG myocardial 
scintigraphy in diagnosing Parkinson’s disease and Lewy body 
dementia, performing two scans approximately three hours 
apart is burdensome. So, we aimed at omitting the second 
scan. Instead, we replaced the first one with a dynamic planar 
imaging procedure of 30 min, and analyzed the finely sampled 
TACs using a pharmacokinetic model similar to a [18F]-FDOPA 
inlet-and-outlet model (Kumakura et al., 2007). Then, we inves-
tigated the relationship between the conventional semi-quan-
titative indices and the new kinetic indices representing [123I]-
MIBG loss from myocardium as well as unidirectional uptake 
to catecholamine storage vesicles. Subjects and Methods: A 
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total of consecutive 67 subjects diagnosed/suspected of having 
symptoms of the aforementioned disorders were enrolled. We 
used a conventional two-detector SPECT camera (GE Discovery 
NM 630) equipped with ELEGP collimators. The dynamic imag-
ing was started immediately after a bolus injection of 111 MBq 
of [123I]-MIBG. To obtain TAC-based “input functions”, we used a 
three-phase exponential decay function for smoothing medi-
astinum TACs, a population-based blood-to-plasma ratio (BPR) 
curve, and a population-based metabolite correction (PBMC) 
curve. The two correction curves were published by another 
group. (Wu et al., 2016). Besides, we used the smoothed mTACs 
for subtraction of cardiac blood pool radioactivity from heart 
TACs. We calculated magnitudes of the kinetic indices based on 
the FDOPA model by means of non-linear least squares optimi-
zation. Three indices representing unidirectional uptake (iUp), 
loss rate (iLoss), and fractional distribution equilibrated with 
the myocardial interstitial space were estimated. Results: The 
mean (SD) magnitudes of iUp, iLoss and iUp/iLoss were 0.139 
(0.073), 0.051 (0.019) and 3.33 (2.22), respectively. The mean 
magnitudes of early HMR, delayed HMR and WR were 2.06 (0.61), 
2.06 (0.84) and 0.38 (0.28), respectively. Linear regression anal-
ysis revealed that iUp/iLoss (an index of vesicular storage) was 
a significant predictor of early HMR (slope: 0.27, P< 0.0001, R2: 
0.98). Likewise, 1/iLoss (min: an index for the pharmacological 
half-life of trapped [123I]-MIBG) was a significant predictor of WR 
(slope: -0.0346, P< 0.0001, R2: 0.67) and the ratio of delayed HMR 
to early HMR (slope: 0.0167, P< 0.0001, R2: 0.58). Discussion and 
Conclusion: Although the absolute tomographic quantation 
is impossible, the 30 min planar dynamic imaging procedure is 
suited to estimate the kinetic indices of [123I]-MIBG turnover in 
the cardiac sympathetic nerve terminals. In addition to keeping 
early HMR available, if necessary, delayed HMR and WR can be 
predicted from the new indices.

EP-0985
Generation of Oxygen Extraction Fraction like image from 
H2

15O PET scan on the basis of Machine Learning
N. Kudomi1, Y. Maeda2, Y. Yamamoto2, T. Hatakeyama2, Y. 
Nishiyama2; 1Faclty Of Medicine, Kagawa University, Kagawa, 
JAPAN, 2Faclty of Medicine, Kagawa University, Kagawa, JAPAN.

Objectives: PET with 15O-labeled tracers is capable of providing 
unique and essential information in patients with cerebro-vas-
cular disorders, by means of quantitative images of cerebral 
blood flow (CBF), oxygen extraction fraction (OEF), and meta-
bolic rate of oxygen. We have recently developed a novel DBFM 
method, allowing extremely short examination period of <10 
min scan for CBF and OEF [1]. Also a computation method for 
appearance time of blood (ATB) on arterial territories was de-
veloped [2], suggesting that ATB delayed regions were similar 
to those of OEF elevated. It would be of interest to generate a 
similar image to OEF as OEF-like image from ATB image, namely 
only from a scan for CBF. This study was intended to generate an 
OEF-like image using CBF and ATB images applying the machine 
learning. Methods: PET measurement applying DBFM scan [1], 
was performed for patients with suspected disorders (n=318), 
involving ICA or MCA occulusion/stenosis, aneurism, and Moy-

moya disease. From the PET data, OEF, CBF and ATB images were 
obtained. Brain regions were separated into 64 segments using 
Free Surfer Program [3]. For each segment, OEF, CBF and ATB 
values were extracted. Then, the machine learning was applied 
to predict OEF difference between hemispheres, from segment 
information, CBF values and ATB differences between hemi-
spheres. The data was separated to learning part with 80% and 
20% for testing score of OEF prediction. Using the obtained ma-
chine learning weight data, OEF-like image was generated from 
CBF and ATB images, and that was compared to measured OEF 
image. Results: The correlation coefficient between differences 
of OEF and predicted OEF values in test was 0.65. The generated 
OEF-like images from CBF and ATB were similar distribution to 
that by PET measurement. Between the OEF and OEF-like im-
ages, correlation of differences between hemispheres was 0.55. 
Conclusion: The present results suggest that OEF-like image 
could provide similar information as the measured OEF. [1] Ku-
domi et al JCBFM (2013) 33; 440-448 [2] Kudomi et al EJNMMI 
Res (2013) 3; 41 [3] https://surfer.nmr.mgh.harvard.edu/

EP-0986
A method for automatic semi-quantification of DaTScan 
images using RBV correction
J. Trnka, D. Zogala, V. Ptacnik, P. Dusek; 1st Faculty of Medicine, 
Charles University and General University Hospital, Prague, CZECH 
REPUBLIC.

Purpose: Clinical imaging with 123I-FP-CIT SPECT (DaTScanTM) 
suffers from poor spatial resolution resulting in partial-vol-
ume effect in the striatal regions, which affects the subse-
quent semi-quantification. Definition of regions of interest for 
semi-quantification is further subject to user’s experience and 
inter-observer variability. The results also depend on the num-
ber of slices taken into evaluation. The aim of this work has been 
to develop an automatic method for definition of volumes of 
interest using patient-specific MRI, to correct for partial-volume 
effect, and to optimize its parameters. Method: The proce-
dure consists of three steps: (1) spatial pre-processing (MRI and 
SPECT/CT image registration and segmentation), (2) partial-vol-
ume correction in SPECT images, and (3) calculation of uptake 
indices in striatal regions. All image processing was performed 
using FMRIB software library. Partial-volume correction was per-
formed by region-based voxel-wise (RBV) technique provided 
by PETPVC tool. Expected spatial resolution, as the key param-
eter for RBV correction, was determined using Jaszczak phan-
tom. Uptake indices were calculated in the volumes-of-interest 
defined upon MRI data. Accuracy of the proposed method was 
verified using digital phantom. Results: It was possible to find 
a value of expected spatial resolution which provided complete 
uptake recovery in digital phantom simulation. This value was 
similar to result of Jaszczak phantom experiment. Testing the 
method with patient data showed strong influence of spatial 
(mis)alignment between SPECT and MRI on striatal uptake indi-
ces and suggested using hybrid SPECT/MRI imaging or SPECT/
CT imaging with CT to MRI registration. The method fairly cor-
related with routine clinical assessment. Due to its nature, it did 
not exhibit any inter-observer variability. Conclusion: The pro-
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posed method provides complete recovery of striatal uptake. It 
has a potential to reduce inter-observer variability, to complete-
ly avoid errors resulting from measurements in selected slices, 
to accurately define and localize volumes of interest, and to ef-
fectively suppress partial-volume effect. Its results can be used 
for research purposes. The method can be reproduced using 
publicly available software.

EP-0987
Investigation of Proper Evaluation Method of Effectiveness 
of Intravenous Immunoglobulin Therapy for Cerebellar 
Ataxia using Technetium-99m ECD-SPECT
A. Abe1, S. Abe2, T. Matsui1, K. Tsuchiya1; 1Saitama Medical 
University, Kawagoe, JAPAN, 2Shizuoka Medical Center, Shizuoka, 
JAPAN.

Purpose/Introduction: Positive effects of intravenous (IV) im-
munoglobulin (Ig) therapy for autoantibody-positive cerebellar 
ataxia from a viewpoint of cerebellar blood flow were previously 
reported. Some patients, however, had no improvements of cer-
ebellar blood flow in visibility after the IV-Ig therapy, even some 
patients of them showed increased quantitative values of cer-
ebellar blood flow after the therapy. The aim of this study is to 
examine the reason why this discrepancy between no improve-
ment in visibility and increased quantitative values of cerebellar 
blood flow after IV-Ig therapy in patients with cerebellar ataxia 
arises. Appropriate evaluation methods of comparing cerebellar 
blood flow by single photon emission computed tomography 
(SPECT) were also examined. Subjects and Methods: Thirteen 
spinocerebellar degeneration (SCD) patients with cerebellar 
ataxia were included in this study. IV-Ig therapy for 5 days at 400 
mg/kg/day was administered to all the patients. Six patients 
of them showed elevated anti-Glutamic Acid Decarboxylase 
(GAD) antibodies in cerebrospinal fluid (CSF). Values of brain 
blood flow in mL/100g/min of these patients before IV-Ig thera-
py (pre-IV-Ig) and after IV-Ig therapy (post-IV-Ig) were measured 
by Technetium-99m ethyl cysteinate dimer (ECD) SPECT using 
semi-quantitative Patlak-plot method with regions of interest 
(ROIs) placed on cerebellar hemispheres. The average blood 
flow values of ROIs on bilateral cerebellar hemispheres were uti-
lized to compare cerebellar blood flow between pre-IV-Ig and 
post-IV-Ig. Two methods of evaluation were applied; Method 1, 
direct comparison of values of cerebellar blood flow between 
pre-IV-Ig and post-IV-Ig as previously reported, and Method 2, 
comparison of values of ratios of cerebellar blood flow to ce-
rebral blood flow (Cerebellar/CBF ratio) between pre-IV-Ig and 
post-IV-Ig. The statistical difference was evaluated by Wilcoxon 
t-test. Results: Values of cerebellar blood flow increased in 6 
cases (54%) using Method 1, i.e., direct comparison between 
pre-IV-Ig and post-IV-Ig. Values of ratios of Cerebellar/CBF ratio 
using Method 2, on the contrary, showed no statistically signif-
icant differences between pre-IV-Ig and post-IV-Ig in grouped 
comparison by Wilcoxon t-test (P=0.256). Only two cases (15%) 
showed prominent increased values of Cerebellar/CBF ratio 
after IV-Ig therapy using Method 2. Conclusion: The apparent 
improvement of cerebellar blood flow values after IV-Ig therapy 
was due to improvement of values of whole brain blood flow, 

not only cerebellar blood flow. Two cases showed true improve-
ment of values of cerebellar blood flow after IV-Ig therapy, prop-
erly judging from methods using Cerebellar/CBF ratios.

EP-0988
SPM analysis of FP-CIT SPECT scans: do we need 
optimization of preprocessing parameters?
G. Puccini1, D. Frosini2, C. Polito3, S. Ramat3, M. De Cristofaro4, R. 
Ceravolo2, R. Di Dato1, D. Volterrani5, V. Berti1; 1Nuclear Medicine 
Unit - University of Florence, Florence, ITALY, 2Neurology Unit AOUP 
Pisa - University of Pisa, Pisa, ITALY, 3Neurology Unit - University 
of Florence, Florence, ITALY, 4Careggi University Hospital - Nuclear 
Medicine, Florence, ITALY, 5Nuclear Medicine Unit - University of 
Pisa, Pisa, ITALY.

Purpose: To investigate the best parameters to apply during 
the preprocessing phase of a Statistical Parametric Mapping 
(SPM) analysis of FP-CIT SPECT images, in order to obtain the 
most statistically significant results in the comparison between 
Parkinson’s Disease (PD) patients and controls. Methods: We se-
lected a group of 75 patients with clinically confirmed diagnosis 
of PD, and a group of 100 controls, with a clinical follow-up of 
at least 2 years confirming no neurodegenerative disease. All 
subjects underwent FP-CIT SPECT imaging, according to the 
EANM guidelines, reconstructed using OSEM algorithm (4 it-
erations; 10 subsets). PD scans were flipped according to the 
most affected side, so that all PD scans demonstrated prevalent 
left-sided degeneration. All scans were spatially normalized us-
ing a dedicated FP-CIT template and applying different “source 
image smoothing” FWHM of 4mm (w4), 6mm (w6), 8mm (w8), 
10mm (w10) and 12mm (w12). All normalized images were then 
smoothed applying different FWHM Gaussian kernels, from 
4mm (s4) to 12mm (s12). For all the 25 different combinations, 
a two-sample t-test PD vs controls, (FWE-corrected p<0.05, age 
and gender as nuisance variables) was performed. Results: All 
SPM8 analyses PD<controls showed three different clusters 
of significantly reduced uptake in left striatum (putamen and 
caudate), right striatum (putamen and caudate) and midbrain. 
T-values ranged from 16.76 (w12s4) to 18.82 (w8s10) in most af-
fected striatum, from 16.13 (w12s4) to 17.46 (w6s8 and w6s10) 
in less affected striatum and from 3.93(w12s10) to 4.85 (w4s4) 
in midbrain. Discussion: The optimal combination of normal-
ization and smoothing parameters appears to be different de-
pending on the regional uptake difference between patients 
and controls. These results could be taken into account when 
performing group or single-patient SPM analyses with FP-CIT 
scans, in order to optimize the results.

EP-0989
Usefulness of Classification of Amyloid PET Images by Use 
of Textural Features
T. Shiiba1, T. Takahashi2, M. Nagano2, A. Takaki1; 1Teikyo University, 
Omuta, JAPAN, 2University of Miyazaki Hospital, Miyazaki, JAPAN.

Purpose/Introduction: The purpose of this study is to inves-
tigate the usefulness of classification of amyloid PET images 
between Alzheimer’s disease (AD) and normal control (NC) 
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groups by use of textural features such as gray level co-occur-
rence matrix (GLCM) and gray level run length matrix. Subjects & 
Methods: We used Alzheimer’s Disease Neuroimaging Initiative 
(ADNI) database (NC, 100; AD, 100) and a basal ganglion slice 
of 18F-florbetapir PET images. Then, image textural features ob-
tained from GLCM and GLRLM. PET images were classifying to 
AD and NC groups by support vector machine. Classification ac-
curacy was tested by cross validation test and ROC analysis, and 
compare to standardized uptake value ratio (SUVR). Results: 
The classification accuracy of using textural features between 
AD and NC were as follows; sensitivity, 93.0%; specificity, 89.5%; 
AUC, 0.92. Furthermore, classification accuracy of SUVR was 
lower than that of textural features. Discussion & Conclusion: 
Textural features obtained from amyloid PET images could be 
useful for classifying AD and NC groups.

EP-0990
Evaluation of Different Methods for SUVR Calculations to 
Classify Subjects in [11C]PiB PET Imaging
M. A. Andrade1,2, W. V. Borelli1,2, A. S. Araujo1, C. S. Matushita2, L. M. 
Hartmann2, A. Marques da Silva1,2, J. C. da Costa1,2; 1PUCRS, Porto 
Alegre, BRAZIL, 2Brain Institute of Rio Grande do Sul, Porto Alegre, 
BRAZIL.

Purpose/Introduction: The use of biomarkers in research diag-
nostic criteria for Alzheimer’s disease, such as amyloid PET im-
aging, requires that individuals are categorized as either normal 
or abnormal. Several methods and cutoff values can be found 
in literature to define positive and negative subjects. Under 
these circumstances, standardization and quantitative accura-
cy of PET studies are mandatory. The aim of this work was to 
evaluate the application of different methods for standardized 
uptake value ratio (SUVR) calculations to classify subjects in 
[11C]PiB PET imaging. Subjects & Methods: Ten healthy older 
adults (3 males and 7 females, mean age = 70±14 y; range = 
51-91 y) underwent dynamic PET imaging with [11C]PiB for 90 
minutes using list mode data acquisition. Mean injected activi-
ty was (388+210) MBq. Reconstruction included corrections for 
attenuation, scatter, random coincidences and dead time. Static 
images were generated at two time frames (30-60 and 50-70 
minutes, post-injection), coregistered with volumetric MRI and 
normalized to MNI space, using PVELab (v.2016). Volumes of 
Interest (VOIs) were delineated based on atlas provided by the 
software (modified Tailarach). Three PVC methods were tested: 
Meltzer, Müller-Gartner and Müller-Gartner-Rousset. The regions 
analyzed for SUVR were: frontal, parietal, temporal, anterior cin-
gulate and posterior cingulate cortex. Two methods were used 
for SUVR calculation: (a) using volume weighted average of the 
median uptake in 30-60 min time frame and a cutoff value of 
1.42; (b) using mean uptake of 50-70 min time frame and a cut-
off value of 1.51. Both methods use cerebellum gray matter as 
reference region. Medical history of neurologic/psychiatric con-
dition was considered an exclusion criterion. Individuals were 
required to perform within average for age and education in 
RAVLT and MMSE tests. Results: All methods showed that SUVR 
increases with age. Average SUVR, without PVC, for (a) and (b) 
were (1.20+0.21) and (1.24+0.22) and Pearson’s correlation co-

efficient was 0.99 (p<0.05). Only one healthy subject was above 
cutoff value for both methods. When performing PVC, aver-
age SUVR presented higher values and significant differences 
(p<0.05). Then, two previously PIB-negative subjects were then 
classified above cutoff, for both time frames. Conclusion: We 
highlight the importance of a standardized method for [11C]PIB 
processing in research settings. SUVR is affected by time frame 
and PVC choices, over or underestimating amyloid burden. 
Misclassification of individuals may ultimately impact in biased 
conclusions and ethical issues. Further studies should include 
larger sample in order to establish a reliable method for [11C]PIB 
quantification and subjects’ classification.

EP-0991
Visual and semiquantitative analysis of FDG PET brain 
images of patients with dementia
I. Sarikaya1, A. Sarikaya2, K. Khaled Ateyah3, W. Kamel4, N. Essa Bin 
Essa5, A. Elgazzar6; 1Kuwait University, Kuwait, KUWAIT, 2Trakya 
University, Edirne, TURKEY, 3Private, Kuwait, KUWAIT, 4Ibn Sina 
Hospital, Kuwait, KUWAIT, 5Mubarak Al-Kabeer Hospital, Kuwait, 
KUWAIT, 6Kuwait University, Kuwait City, KUWAIT.

Purpose: F-18 FDG PET brain imaging is commonly used in the 
early detection and differential diagnosis of various subtypes 
of dementias. In addition to visual assessment of the images 
various commercially available semiquantitative (SQ) analysis 
programs are also used to find regions with metabolic abnor-
mality. In this retrospective study, we aimed to determine the 
certain limitations of SQ analysis programs in detecting regional 
metabolic changes in patients with dementia. Subjects and 
Methods: FDG PET/CT brain images of 39 patients with histo-
ry of dementia were analyzed both visually and semiquantita-
tively. Using the visually markedly abnormal FDG PET images 
as standard, we wanted to test the accuracy of 2 commercially 
available SQ analysis programs. Gray and color scales were used 
to assess PET images visually. SQ analysis results were classified 
as matching, partially matching and non-matching with visual-
ly markedly abnormal studies. Results: On visual analysis, FDG 
PET showed marked regional hypometabolism in 19 patients. 
SQ analysis-1 results matched with visual analysis in 8 patients 
(42.1 %) and partially matched in 11. SQ analysis-2 findings were 
matched with visual analysis in 11 patients (57.8%) and partially 
matched in 7 and did not match in 1. Both SQ programs also 
showed additional areas of various degree of abnormalities in all 
patients which were not seen visually. PET showed mild abnor-
malities in 12 and was normal in 8 patients on visual analysis in 
which SQ analysis showed various degree of regional abnormal-
ities in all of these patients.Visual inspection of image registra-
tion and automated selection of areas by SQ analysis programs 
showed varying degree of suboptimal results in all patients. 
Overall, reviewing images in color scale better demonstrated 
the hypometabolic regions as compared to gray scale. MIP im-
age was helpful in displaying regional abnormalities in 3D pre-
sentation. Of note, marked regional hypometabolism was either 
on the left side of the brain or was more significant on the left 
than the right in 63% of patients. Conclusion: FDG PET brain 
imaging is useful in patients with dementia. When there is visu-
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ally obvious regional hypometabolism, SQ analysis may not be 
needed. Due to suboptimal image registration and selection of 
brain areas, SQ analysis with commercially available programs 
may provide inaccurate results for regional changes in certain 
areas. When reporting SQ analysis results, image registration 
and selection of areas with these programs should be checked 
carefully to provide accurate results.

EP-73 e-Poster Area

Technical aspects -> Instrumentation and data analysis 
-> Data analysis -> Quality control, performance and 
standardization

EP-0992
Development of a New Method for the Microbiological 
Analysis of Iodine-131
A. Aiboud, A. Ettabia, Y. Ghamad, Z. Ayaz, M. Ait Said, K. 
Benhamou, A. Fllaoui, N. Bentaleb; National Energy Center of 
Nuclear Science and Technology, Rabat, MOROCCO.

Purpose: The main aim of this study is to develop a new mi-
crobiological control method for the solution of iodine 131 in 
a closed system for radiopharmacy services not equipped with 
a class A Hot Cell dedicated to perform microbiological analy-
sis according to GMP requirements. Subjects & Methods: The 
method is based on the preparation of perforated petri dishes 
containing three culture media. The perforation of the Petri dish-
es was realized under a class A laminar flow hood using a heated 
metal cylindrical rod. A sterile magnetic stir bar was then placed 
in each Petri dish before closing the hole and sealing Petri dishes 
with autoclaving adhesive. First, the method was tested inside a 
class C room then inside an unclassified area by perforating the 
adhesive with a sterile syringe and injecting a volume of sterile 
water before the perforation was closed by a second sterile ad-
hesive. Seeding was performed by moving each Petri dish on a 
magnet. Then the Petri dishes were incubated inside the Hot Cell 
at room temperature for Yeast and Mold and at 32.5 °C for Total 
Aerobic Microbial and Total Coliform. A positive control (bacte-
rial suspension) and a negative control (sterile water) were per-
formed for each culture medium. Finally, the method was tested 
inside a class C Hot Cell for three production batches of sterile 
iodine-131following the same protocol. Results: After 5 days 
incubation at 32,5°C and 7 days at room temperature, The Petri 
dishes were sterile for both tests performed in class C room and 
for the unclassified room. The same result was obtained with the 
solution of iodine131 in the three production batches. Conclu-
sion: This new method has shown good efficiency to keep the 
sterility of culture medium during the microbiological analysis 
independently of the environmental class. It could be adopted 
by radiopharmacy services to perform the microbiological qual-
ity control of the solution of iodine131 and other radiopharma-
ceuticals. This method would make it possible to carry out the 
microbiological analysis of radiopharmaceuticals quickly with-
out waiting for the decay. Moreover, it allows to minimize the risk 
of exposure of the laboratory technicians by iodine inhalation.

EP-0993
Justification For A Quadratic FDG-dose Regimen With 
Digital PET Imaging
D. Koopman1,2, P. L. Jager1, C. H. Slump2, J. A. van Dalen3; 1Isala, 
Department of Nuclear Medicine, Zwolle, NETHERLANDS, 2MIRA 
Institute for Biomedical Technology and Technical Medicine, 
University of Twente, Enschede, NETHERLANDS, 3Isala, Department 
of Medical Physics, Zwolle, NETHERLANDS.

Introduction: Recently, digital PET systems were introduced 
with timing resolutions near 300 picoseconds (ps). In particu-
lar, PET image quality of obese patients may improve with this 
higher TR. We evaluated the impact of a digital PET system on 
image quality when using a quadratic bodyweight-dependent 
FDG-dose regimen. Subjects & Methods: We performed 41 
PET/CT scans on a digital PET system (Vereos, Philips Health-
care) with a measured TR of 307 ps. As prescribed by European 
guidelines, we used a quadratic relation between administered 
FDG-dose and patient’s body weight A = 4.4·w2·t with A the ad-
ministered dose (MBq), w the patient’s bodyweight (kilogram) 
and t the scan time per bed position (sec). For all patients, PET 
data were reconstructed using three protocols: a protocol with 
4x4x4 mm3 voxels that fulfils EANM accreditation specifications, 
a high-resolution protocol with 2x2x2 mm3 voxels and an ul-
tra-high resolution protocol with 1x1x1 mm3 voxels. On each 
reconstruction, we determined the signal-to-noise ratio (SNR) in 
the liver as a measure of image quality. The SNR was defined as 
the ratio between the mean pixel value and the standard devia-
tion, in a ROI of 1800 mm2 in three axial slices in a homogenous 
area of the liver. Results: Average bodyweight across all patients 
was 79 kg (range 50-137 kg). The use of a quadratic FDG-dose 
regimen resulted in a SNR that was independent of the patient 
body weight (p>0.05), for all three reconstructions. Meanwhile, 
the SNR in the liver decreased when using smaller voxels. SNR 
decreased from 12.8 (4x4x4 mm3 voxels) to 6.2 (2x2x2 mm3 vox-
els) to 5.7 (1x1x1 mm3 voxels). Conclusion: To obtain a constant 
image quality on digital PET scans with a timing resolution near 
300 ps, it is justified to use a quadratic FDG-dose regimen that 
takes into account patient’s bodyweight.

EP-0994
Phantom study of the relationship between the signal-to-
noise-ratio and the patient noise equivalent count for a 
BSMR algorithm
G. Reynés-Llompart1,2, R. Martín-Vaello1, P. Notta2, A. Sabaté-
Llobera2, L. Gràcia-Sánchez2, I. Romero-Zayas2, C. Picón1, C. Gámez-
Cenzano2, J. M. Martí-Climent3; 1Medical Physics Department, 
Institut Català d’Oncologia, L’Hospitalet de Llobregat, SPAIN, 2PET 
Unit. Nuclear Medicine Dept. IDI. Hospital U. de Bellvitge-IDIBEL, 
L’Hospitalet de Llobregat, SPAIN, 3Nuclear Medicine. Clínica 
Universidad de Navarra, Pamplona, SPAIN.

Aim: To study the relationship between patient Noise Equiva-
lent Count (pNEC) and image quality for a commercial BSMR 
algorithm, in order to optimize image quality by means of the 
optimum penalization factor. Methods: A NEMA Body IEC phan-
tom was used on a 5 rings Discovery IQ PET/CT. All spheres were 
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filled with a background concentration of 20 kBq/ml at acquisi-
tion time, and a lesion-to-background activity of 8:1. The phan-
tom was acquired during 4.5 hours, until a background concen-
tration of 3.4 kBq/ml was achieved. The phantom was acquired 
in list mode, and reconstructed in 27 frames at intervals of 10 
min. Acquisition time was 33 s for the first frame, and the sub-
sequent frames were corrected by decay to have similar counts 
per frame, until 2.52 min in the last frame. Images were recon-
structed in a 256x256 matrix, using the commercial algorithm 
Q.Clear with penalized factors of 50, 200, 350, 500 and 1000. To-
tal true counts ratio and pNEC values were calculated from the 
image DICOM header. Mean values and standard deviation were 
computed from an homogeneous zone of a phantom using 200 
non-adjacent pixels in a volume of interest of 3000 pixels. The 
Signal-to-Noise ratios (SNR) were computed as the mean pixel 
value divided by the standard deviation. The squared values of 
SNR were plotted vs. the pNEC. Results: Linear response of the 
SNR² vs the pNECR decreased as the penalized factor increased. 
R squared values were 0.87, 0.78, 0.74, 0.70, 0.4 for the penalized 
factors of 50, 200, 350, 500 and 1000, respectively. In On the oth-
er hand, the slope of the regression increased from 304, 1741, 
3226, and 5377 for the same range of penalized factor, in units 
of SNR² gain per kcps. These results suggest that there is a gain 
in the computed SNR as pNEC increase, which increases as the 
penalized factor increase, although the relation loses its linear-
ity for higher penalizations. Conclusions: For the scanner and 
reconstructions used, the relation between SNR and the pNEC 
depends on the penalization factor. However, the reliability of 
predicting image quality from pNEC depends on the penaliza-
tion factors, implying that there could be an image quality gain 
modifying the penalization factor depending on the pNEC.

EP-0995
Improving the accuracy of image evaluation in clinical 
positron emission tomography/computed tomography 
examination by using Monte Carlo simulation
S. Hosokawa1,2, K. Inoue2, Y. Takahashi1, D. Kano3, Y. Nakagami4,5, K. 
Suzaki6, M. Fukushi2; 1Department of Radiation Science, Graduate 
School of Health Sciences, Hirosaki University, Hirosaki, JAPAN, 
2Department of Radiological Sciences, Graduate School of Human 
Health Sciences, Tokyo Metropolitan University, Higashiogu, 
Arakawa-ku, Tokyo, JAPAN, 3Department of Pharmacy, National 
Cancer Center Hospital East, Kashiwanoha, Kashiwa, Chiba, JAPAN, 
4Department of Diagnostic Radiology, National Cancer Center 
Hospital East, Kashiwanoha, Kashiwa, Chiba, JAPAN, 5Yokohama 
City University School of Medicine Medical Course Radiology, 
Fukuura, Kanazawa-ku, Yokohama, JAPAN, 6Department of 
Radiology Hirosaki University Hospital, Hon-cho, Hirosaki, Aomori, 
JAPAN.

As quantification using positron emission tomography/com-
puted tomography (PET/CT) has become commonplace, con-
cerns about standardization have been raised. Noise equivalent 
count density (NECd) is an indicator of image evaluation. NECd 
represents the count contributing to image quality, per unit 
volume of the patient, taking into account scatter and random 
coincidences. A scatter fraction (SF) is necessary to calculate the 

NECd; however, it cannot be measured in clinical PET/CT ex-
amination. In this study, we estimated the SF for each patient 
using Monte Carlo (MC) simulation. We used the Geant4 as an 
MC code and simulated Discovery ST Elite (DSTE) and Biograph 
mCT/PET devices. Clinical images included in this study were 
acquired from 15 patients without tumors, between November 
2016 and January 2017. An anthropomorphic phantom was 
constructed from the CT images, and the radioactive source 
was arranged based on the PET images. To verify the validity of 
the calculation geometry, the SF was calculated by MC simu-
lation based on the National Electrical Manufacturers Associa-
tion (NEMA) method using a phantom cylinder phantom, and 
compared to device-fixed SF. We calculated SFs using clinical 
data in each table position and compared them to SFs written 
in Digital Imaging and Communications in Medicine (DICOM) 
header in DSTE. In addition to this, we calculated NECds using 
device-fixed SFs and estimated SFs, and two one-sided tests 
were performed. SFs calculated using a phantom cylinder in 
both devices coincided exactly with the device-fixed SF (36% 
and 34%). The SFs of the clinical data calculated using DSTE and 
mCT were 36±2.4% and 35±2.3%, respectively. The correlations 
in the DSTE data between body mass index and SFs, and be-
tween patient volume and SFs were 0.55 and 0.54, respectively. 
The SFs estimated by MC simulation were approximately 2% 
lower than those written in the DICOM header, and the correla-
tion between both values was 0.67. There were no differences 
between NECds using device-fixed SF and estimated SFs, with 
the margin being 0.15. Calculation geometry was validated by 
SFs that matched the device-fixed SF. Estimated SFs were dis-
tributed around a device-fixed SF. The effect of difference of SFs 
on NECd was small. We could reliably estimate SFs for each pa-
tient from the PET/CT images, using MC simulation. Based on 
these data, we postulate that the use of device-fixed SF to cal-
culate NECd is feasible and reliable.

EP-0996
Design of reference material for image unit of positron 
emission tomography
J. Kim, B. Kim, I. Kim, Y. Kim, Y. Seong, H. Kim, C. Yi; Korea Research 
Institute of Standards and Science, Daejeon, KOREA, REPUBLIC OF.

Harmonization of quantification parameters of positron emis-
sion tomography (PET) is important for longitudinal therapy 
monitoring and multi-center trials. The reference material is 
required for calibration and testing. The most commonly used 
quantity of PET is standard uptake value (SUV), and SUV is based 
on the unit of image voxels; Bq/ml (or kBq/ml). In this study, we 
designed Bq/ml reference material using fluorine-18-FDG. Dose 
calibrator, electric balance, weight set, thermometer and ba-
rometer those were used in this study were calibrated by Korea 
research institute of standards and science. To obtain uncertain-
ty of radioactivity measurement linearity, about 370 MBq FDG 
were continuously measured during 30 hours. To obtain uncer-
tainty of volume effect of radioactive solution in dose calibrator, 
2, 3, 5 and 10 ml volume in vial were measured. Using measured 
temperature and air pressure, weight (g) of FDG solution was 
converted to volume (ml) under the assumption of FDG solu-
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tion has equal density with water because volume of FDG in 
FDG solution was meaningless. Evaporation rate of FDG solution 
also measured during 24 hours on electric balance to acquire 
uncertainty of evaporation effect of solution in vial. Precisely 
measured Bq/ml of FDG solution was filled in 2 type of reference 
material of disk type phantom, 80 mm diameter with 20 mm 
thickness and 56 mm diameter with 20 mm thickness. The rel-
ative standard uncertainty of radioactivity measurement (dose 
calibrator), linearity of radioactivity, volume effect of radioactive 
solution measurement, decay correction and measurement 
statistics were 1.5%, 0.02%, 0.5%, 0.05 and 0.02%, respectively. 
The relative standard uncertainty of mass measurement (elec-
tric balance), volume of solution and solution evaporation were 
0.5%, 0.1% and 0.2% respectively. Finally, extended uncertainty 
was calculated as 3.4% (k=2). The extended uncertainty of our 
Bq/ml reference material is sufficient for calibration and testing 
of PET systems. This reference material can contribute to harmo-
nization of PET systems and finally, improve diagnostic accuracy.

EP-0997
Personalized radioiodine uptake measurement with 
g-camera planar images using 3D realistic thyroid 
phantoms in a multi-centre study
T. Beaumont1, A. Forbes2, D. Vallot3, J. Farah2, O. Caselles3, D. 
Broggio1, P. Caldeira Ideias4, D. Franck1; 1Institut de Radioprotection 
et de Sureté Nucléaire (IRSN), Fontenay-aux-roses, FRANCE, 
2Hôpitaux Universitaire Paris-Sud, Paris, FRANCE, 3Institut 
Universitaire du Cancer Toulouse - Oncopole, Toulouse, FRANCE, 
4Institut de Radioprotection et de Sureté Nucléaire (IRSN), Le 
Vésinet, FRANCE.

Purpose: According to the EANM recommendations for benign 
thyroid diseases therapy, the absorbed dose should be person-
alized. Consequently, the iodine thyroid uptake should be accu-
rately measured with γ-camera or NaI probe. Calibration phan-
toms are quite crude representations of neck anatomy. Therefore 
a set of realistic thyroid phantoms with varying volumes (3.2 - 30 
cm3) representative of pediatric and adult patients were devel-
oped and 3D printed to investigate the precision of a standard 
calibration procedure when assessing thyroid uptakes. Addi-
tionally, a new calibration procedure that reduces the volume 
effect and the user-dependent choice of ROI was developed. 
Materials and Methods: For measurements, the thyroid phan-
toms were filled with 123I and 131I liquid solutions. The multi-cen-
tre study has been realized with 4 gamma-cameras at 3 French 
nuclear medicine departments. For 123I measurements, Siemens 
Symbia T2 and S γ-cameras with LEHR collimators were used. The 
131I measurements were realized using a Siemens Symbia T2 and 
a GE Discovery NMCT670 with HE collimators. The phantoms 
were imaged for three distances between the γ-camera and the 
table (10, 20 and 30 cm), in order to check the standard uptake 
measurements. Furthermore, a new calibration procedure sim-
ply consisting in defining an optimum threshold for image pro-
cessing was developed. Results: The standard calibration pro-
cedure was found to often underestimate thyroid activity when 
compared to the realistic phantom calibration. More precisely 
for 123I, the difference in activity was between +5% and -21%, 

depending on the distance between the γ-camera and the ta-
ble, the thyroid volume and the γ-camera model. The threshold 
is distance dependent but volume- independent and makes it 
possible to measure the uptake with an uncertainty limited to 
7% for 123I. Contrary to some literature claims, the present exper-
iments show limited (<6%) impact of thyroid volume on uptake 
assessment. Conclusion: In current routine clinical practice, 
thyroid uptake is often underestimated indicating that the ther-
apeutic activity given to patient could be reduced by at least 
30% should the new calibration protocol based on realistic thy-
roid phantoms be used. A proper and simple image processing 
adapted to the clinical practice could also improve the calibra-
tion of gamma-cameras. 131I data require further analysis. A retro-
spective study is underway to estimate the difference between 
planned doses and delivered thyroid doses when patient uptake 
is measured according to the developed protocol.

EP-0998
Measurement of Red Cell Mass: Development of new 
software for standardization of results
M. Bauriaud1, S. Kanoun1, C. Porot2, O. Morel2, I. Berry3, F. Courbon1, 
S. Brillouet1, J. Riedinger4; 1Institut Claudius Regaud - IUCT 
Oncopole, Toulouse, FRANCE, 2University Hospital Jean Minjoz, 
Besancon, FRANCE, 3Centre Hospitalo-Universitaire de Toulouse, 
Toulouse, FRANCE, 4Centre Georges Francois Leclerc, Dijon, FRANCE.

Objective: To develop and validate a software tool for red cell 
mass calculation (RCM) and standardize practices. Material and 
Methods: Local protocols and local Excel spreadsheet of two 
French centers (Toulouse, Dijon) have been reviewed to identify 
protocols differences needed to be taken account in the soft-
ware tool. A free and open source software tool (GPL License 
- petctviewer.org project) has been developed in JAVA language 
for red-cell mass calculation using the counting results of the 
etalon and blood samples of both centers. The software has 
been retrospectively validated using dataset of patients from 
these two centers and one additional French center for external 
validation (Besancon). In all centers, erythrocytes were labeled 
in vitro with 51-Cr and injected to patients. Blood samples were 
collected at different time after Injection and measurement was 
made according to each local protocol. Recorded values were 
used to calculate RCM with the developed new software. Re-
sults: The software is provided as a standalone package with 
no installation process and was used by the radiopharmacists 
of each three centers following the provided quick user guide. 
The software was able to run on any operating system. For 46 
patients (22 from Toulouse, 12 from Dijon and 11 from Besan-
con) the new software was compared to local Excel-based 
calculation for each hospital (using their own protocol for ra-
diolabeling erythrocyte). The mean absolute difference of cal-
culated red cell mass and plasma volume was 2.11% and 1.97% 
(Toulouse: 2.79%; 2.60% / Dijon: 1.04%; 1.06% /Besancon: 1.91%; 
1.68%). The final conclusion was never modified for any patient. 
Conclusion: We provide a validated, free open source software 
taking account of the diversity of RCM measurement protocols. 
This new software is made for standardization of the determina-
tion and result report of RCM.
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EP-0999
Clinical experience of 18F-FDG-PET/CT performed with the 
low-dose injection of 18F-FDG
M. Jinguji1, M. Nakajo1, A. Tani1, H. Nagano1, T. Matsumoto2, T. 
Fujisaka2, T. Yoshiura1; 1Department of Radiology, Kagoshima 
University Graduate School of Medical and Dental Sciences, 
Kagoshima, JAPAN, 2Department of Radiological Technology, 
Kagoshima University Hospital, Kagoshima, JAPAN.

Aim: In Japanese clinical center without cyclotron, 18F-FDG-PET/
CT examinations are performed using commercial 18F-FDG de-
livery. 18F-FDG delivery may be delayed due to the traffic condi-
tion mainly under the influence of natural disasters. We expe-
rienced cases underwent 18F-FDG-PET/CT with the low-dose 
injection of 18F-FDG in such situations. The aim of this study was 
to evaluate the image quality of 18F-FDG-PET/CT performed 
with the low-dose injection of 18F-FDG (<2 MBq/kg). Materials 
and Methods: This retrospective study population consisted 
of consecutive 28 patients (22 males and 6 females; mean 65.6; 
range 20-91 years) who underwent 18F-FDG-PET/CT with low-
dose 18F-FDG injection (mean 1.77±0.22; range 1.19-1.99 MBq/
kg) because of delay in 18F-FDG delivery due to traffic conditions 
from January 2016 to December 2017. The image acquisition 
time was extended (mean 1.26±0.19; range 1.0-1.6 times/bed) 
sometimes. The image quality was evaluated by visual anal-
ysis using a 5-point scale (5:excellent, 4:good, 3:acceptable, 
2:poor,1:unreadable) and quantitative analysis using the liver 
signal to noise ratio (SNRliver). Spearman rank correlation was 
used to assess the relationship between image quality and the 
following factors; injected 18F-FDG dose (MBq/kg), body mass 
index (BMI), acquisition time and blood sugar level. Among 28 
patients, 13 patients also underwent 18F-FDG-PET/CT with the 
routine 18F-FDG dose injection (2 to 5 MBq/kg) on another 
occasion. For these 13 patients, the difference of image quali-
ty between low-dose and routine-dose 18F-FDG was assessed 
using Wilcoxon signed-rank test. Results: In visual analysis, only 
2 cases were rated as poor while the remaining 26 cases were 
above acceptable (visual score: mean 3.32±0.60; range 2-4). As 
for the visual score, no significant correlation was observed with 
injected 18F-FDG dose nor acquisition time while a significant 
correlation was observed with BMI (P<0.001, ρ=-0.748). As for 
the SNRliver, significant correlations were observed with inject-
ed 18F-FDG dose (P=0.006, ρ=0.504), acquisition time (P=0.005, 
ρ=0.520) and BMI (P=0.004, ρ=-0.523). Neither the visual score 
nor the SNRliver was significantly correlated with blood glucose 
level. In the 13 patients who underwent both low-dose and 
routine-dose scans, both visual score and SNRliver with low-dose 
18F-FDG-PET/CT were significantly lower than those of rou-
tine-dose 18F-FDG-PET/CT (P=0.035 and P=0.001, respectively). 
Conclusion: The image quality was degraded in examinations 
with low-dose 18F-FDG injection compared to routine examina-
tions despite the extending acquisition time. The degradation 
of image quality tended to be seen in patients with high BMI. 
Nevertheless, the image quality with low-dose 18F-FDG injection 
was almost acceptable for interpretation of the 18F-FDG-PET/CT 
image.

EP-1000
Management of Brown Fat Tissue activation during 
oncological 18F-FDG PET/CT in Northern Greece
G. Arsos1, D. Katsampoukas1, V. Mpalaris1, E. Moralidis1, S. Georga1, 
I. Iakovou1, C. Papastergiou2, G. Giataganas2; 13rd Dept of Nuclear 
Medicine, Aristotle University of Thessaloniki School of Medicine, 
Papageorgiou Gen Hospital, Thessaloniki, GREECE, 2Dept of 
Radiology, Papageorgiou Gen Hospital, Thessaloniki, GREECE.

Purpose/Introduction: Cold activated brown fat tissue (aBFT) 
appearance on 18F-FDG PET/CT, may potentially hamper diag-
nosis. aBFT frequency varies widely with climate and patient 
preparation. Minimization of aBFT appearance is primaily based 
on proper patient preparation, although pharmacological in-
tervention with β-blockers or benzodiazepines has also been 
proposed. As Northern Greece (NG) including Thessaloniki, is 
the colder district of the country, the frequency of aBFT appear-
ance would be expected substantial. The purpose of the study 
is to explore the frequency and seasonal distribution of BFT ap-
pearance in NG on 18F-FDG PET/CT and the assess the need 
for pharmacological intervention. Patients and Methods: The 
monthly average minimum temperature (AmT) in Thessaloniki, 
Athens and Crete were obtained from the of the Hellenic Na-
tional Meteorological Service records. Three thousand sequen-
tial 18F-FDG PET/CT studies, performed in our center in children 
and adults NG patients from January 2016 to April 2018, were 
enrolled. All patients had previously receive oral, detailed, sea-
sonally modified instructions for cold exposure avoidance the 
day before and the day of the test and rested calm in a 26-28 0C 
environment for 1 hour after 18F-FDG administration. Patients 
were divided in two groups, with (aBFT+) and without (aBFT-) 
visible aBFT. Female sex (F), age, Body Mass Index (BMI), blood 
glucose level (GL) and frequency of mainly nodal pathology 
(lymphomas, sarcoidosis, lymphadenopathy) were determined 
for both aBFT groups. Results: Thessaloniki (40.6401° N, 22.9444° 
E), compared to Athens and Crete has permanently lower AmT, 
being lowest during January (1.3 vs 5.2 και 9.0 0C, respective-
ly). Thirty-six aBFT+ patients (1.2% of the total) were identified, 
with 3 monthly maxima, at January (2.8%), November (2.1%) 
and March (2.1%). BFT+ and BFT- groups significantly differed 
(p<0.05) in F sex (75 vs 39%), age (33.1±15.9 vs 58.6±16.3 years), 
BMI (23.2±6.0 vs 27.6±6.0 kg/m2), GL (96.8±11.9 vs 107.0±21.5 
mg/dL) και nodal disease frequency (69 vs 22%). Conclusion: 
After proper patient preparation, the average frequency of aBFT 
appearance on 18F-FDG PET/CT in the colder area of Greece is 
low. Accordingly, generalized use of pharmacological interven-
tion for suppression of aBFT appearance is not justified both in 
Greece as well as in countries with similar climate. Moreover, 
as the risk factors for aBFT appearance (coldest month, season 
change, younger age, female sex, lower BMI, nodal disease) are 
easily recognizable, individualized, seasonally modified, instruc-
tions to the patients could also further reduce the seasonal 
peaks of aBFT appearance on 18F-FDG PET/CT.
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EP-1001
Dose optimization of pediatric renography using 
simplified automated dynamic phantom
T. Kamiya1,2, T. Watabe2, K. Fujino1, R. Victor2, Y. Kawamura1, K. 
Isohashi2, K. Matsunaga2, M. Tatsummi2, H. Kato2, E. Shimosegawa2, 
J. Hatazawa1; 1Osaka University Hospital, Suita, JAPAN, 2Osaka 
University Graduate School of Medicine, Suita, JAPAN.

Objective: Renography is used for diagnostic evaluation of pe-
diatric patients with suspected obstruction of the urinary tract 
or impaired renal function. Pediatric dose guidelines including 
the recommended administered doses have been published by 
major nuclear medicine societies. As the acquisition counts in 
dynamic scintigraphy are affected by the administered doses 
and sensitivity of the scintillation camera, the scan procedure 
should be determined individually. In this study, we evaluated 
the feasibility of simplified automated dynamic phantom for 
the dose optimization in the pediatric renography. Methods: 
The simplified automated dynamic phantom was consisted of 
three components (infusion, kidney-simulation, and drainage 
sections). The infusion parameters on the syringe pump were 
optimized by comparing the time activity curves so that they 
can match the normal clinical model. For dose optimization, the 
administered dose was fixed as 3 MBq and the effect of attenu-
ation was also evaluated by applying the equivalent solid phan-
tom. The time-points of the maximum counts (Tmax), those of 
two-thirds and one-half from the maximum counts (T2/3 and T1/2) 
were compared between the normal and the optimized model. 
Results: The infusion rates were optimized as 42, 1.0, 0.60 and 
0.30 mL/min in the arterial (0-10 seconds), secretory (10-430 
seconds), early-excretory (430-550 seconds), and late-excretory 
phase (550-1200 seconds), respectively. Tmax, T2/3 and T1/2 of nor-
mal model were 242 ± 15.3, 220 ± 10.0 and 317 ± 25.2 seconds, 
respectively. For optimized model, the Tmax, T2/3 and T1/2 values 
were 242 ± 5.8, 213 ± 11.5 and 310 ± 17.3 sec, respectively. There 
was no significant difference of these parameters. Conclusions: 
A simplified automated dynamic phantom for pediatric renog-
raphy was constructed by several commonly products. We also 
demonstrated the dose optimization under the guidelines for 
pediatric renography. Our phantom can be widely used to de-
termine the appropriate scan protocol and the dose optimiza-
tion.

EP-1002
Initial Experience in Children Using Solid State SPECT/CT 
Gamma Camera for I-123 mIBG Imaging
H. R. Nadel, M. C. Kong, W. Anderton; British Columbia Children’s 
Hospital, Vancouver, BC, CANADA.

Purpose: To share the initial experience of planar and SPECT/
CT imaging using full-field of view solid state detector gener-
al purpose SPECT/CT gamma camera for I-123 mIBG imaging 

in children. Subjects and Methods: Since November 2017 
we have utilized full-field of view cadmium zinc telluride (CZT) 
detector gamma camera to image children with neuroblasto-
ma who have required I-123 mIBG imaging for staging and re-
sponse assessment. Whole-body planar, SPECT, and SPECT/CT 
studies were performed in 24 patients with a total of 39 scans 
performed. There were 28 males and 11 females ranging in age 
from 1.6-18.4 years. For all these initial studies, we did not vary 
the dose of I-123 mIBG administered compared to our previ-
ous imaging with standard sodium iodide detector gamma 
camera. Initial acquisition parameters were similar to what was 
previously performed on prior equipment and then modified 
as required with change in acquisition time for planar whole-
body or SPECT imaging. Results: All obtained scans were able 
to be interpreted. Improved in-plane resolution was noted for 
focal structures and lesions compared to prior studies in some 
of our patients on conventional sodium iodide crystal detector 
gamma cameras. There was an inherent increase in background 
activity noted with CZT imaging due to the low energy high res-
olution collimator utilized. Improvement in resolution was not-
ed by changes to imaging times for planar and SPECT imaging. 
Acquisition in LIST mode allowed multiple processing options 
post acquiring of the studies including optimizing the energy 
window selection to benefit from the improvement in CZT en-
ergy resolution. Conclusion: Full-field of view solid state detec-
tor general purpose SPECT/CT camera can be utilized for planar 
and SPECT imaging of I-123 mIBG in children. Further modifica-
tions to hardware, acquisition parameters, and processing may 
further optimize images obtained with this technology.
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EP-1003
PET/CT guided biopsy in lymphoma patients
C. Nanni1, A. Broccoli2, A. Cappelli1, F. Bacci1, F. Mangiacotti1, 
A. Gasbarrini3, L. Zanoni1, E. Tabacchi1, S. Brocchi1, L. Argnani2, 
E. Sabattini1, R. Golfieri1, S. Fanti4, M. Cavo2, P. Zinzani2; 1AOU 
S.Orsola-Malpighi, Bologna, ITALY, 2Institute of Hematology “L. e A. 
Seràgnoli”, University of Bologna, Bologna, ITALY, 3Istituti Ortopedici 
Rizzoli, Bologna, ITALY, 4University of Bologna, Bologna, ITALY.

Biopsy of affected tissue is required for lymphoma diagnosis at 
onset and relapse and to plan adequate treatment. Open inci-
sional biopsy (OIB) is traditionally the method of choice, provid-
ing an accuracy of approximately 100%. OIB is very expensive 
and is associated with several drawbacks (morbidity, surgical 
complications, tumor contamination of surrounding tissues). 
The development of imaging-guided biopsies (ultrasound, 
computed tomography) has almost overcome these disadvan-
tages. However, in recent literature a variable amount of non-di-
agnostic procedures is reported, leading to an accuracy ranging 
between 50%-80%. FDG PET/CT is a functional imaging tech-
nique highlighting areas of active malignancy/infection with a 
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very high sensitivity in comparison to conventional imaging. It 
detects abnormal signals even before cancer-related morpho-
logical changes occur, and can accurately discriminate between 
fibrous residual tissue after therapy and disease persistence or 
relapse. It can potentially be used to drive the biopsy to the most 
active lymph node or to the most active area within a suspect 
mass, without increasing the risk related to the procedure for 
the patients. One hundred patients with suspect lymphoma at 
onset or relapse are expected to be enrolled in 3 years, provided 
they show FDG-avid findings. Patients are excluded if pregnant, 
breastfeeding or in case PET/CT guided biopsy is contraindi-
cated. Diagnostic accuracy will be compared to published data 
concerning conventional imaging. Specimen adequacy will also 
be evaluated. The trial is supported by the Italian Association 
for Cancer Research (Progetto AIRC IG 2015 Id 177781). Data are 
available for the first 65 procedures. 3 procedures have been in-
terrupted because of pain but could be successfully repeated 
in 2 cases. Biopsy target was lymph node in 42 and extra-nod-
al site in 23 (bone, soft tissues, liver and kidney). Median SUV 
max of target lesions was (10.8±5.6). Insufficient samples were 
obtained in 4 (6%), while in all the other instances the sample 
was consider adequate to formulate a diagnosis. Mean sample 
length was (11.0±5.4) mm. The mean amount of affected tissue 
in collected samples was 75%. No severe adverse events were 
reported during or after each procedure. These preliminary 
results prove that FDG PET/CT guided biopsy is feasible in the 
clinical practice. Furthermore it positively impacted on the time 
to treatment onset in those pts who presented with a previous 
non diagnostic biopsy.

EP-1004
FreehandSPECT with 99mTc-HDP can be used to guide 
percutaneous biopsy of skeletal lesions detected on bone 
scintigraphy
D. D. D. Rietbergen, P. Meershoek, M. N. Van Oosterom, M. 
Roestenberg, A. R. van Erkel, F. Smit, J. A. van der Hage, R. A. Valdes 
Olmos, F. W. van Leeuwen; LUMC, Leiden, NETHERLANDS.

Purpose: To assess the feasibility of using freehand Single Photon 
Emission Computed Tomography (freehandSPECT) for the iden-
tification of technetium-99m-hydroxydiphosphonate (99mTc-HDP) 
positive bone lesions and to evaluate the possibility of using these 
imaging data-sets for augmented- and virtual-reality based navi-
gation approaches. Methods: In 20 consecutive patients referred 
for scintigraphy with 99mTc-HDP, 21 three-dimensional freehand-
SPECT-images were generated using a handheld gamma camera. 
Concordance of the scintigraphic and freehandSPECT data sets 
was ranked as good, intermediate or poor. Signal to background 
ratio’s (SBR) were determined from the scintigraphic images and 
the ability to automatically segment a navigation target from the 
freehandSPECT images was assessed. Results: In 86% of the cas-
es freehandSPECT images showed good concordance with the 
corresponding part of the scintigraphic images (average SBR > 
4.27). These lesions all were automatically segmented and could 
act as navigation target. In the remaining 14% of the cases (SBR 
1.82, range 1.0-3.4) freehandSPECT images showed intermediate 
concordance due to difficult anatomical areas or negative bone 

scintigraphy. Conclusion: In patients with a distinct focal 99mTc-
HDP uptake freehandSPECT demonstrates good concordance 
with traditional scintigraphy. These high-quality freehandSPECT 
images supported the future exploration navigation strategies for 
e.g. guided needle biopsies.

EP-1005
Particle counting autoradiography of radioactive biopsy 
specimens
D. Seiter1, B. Miller2, E. Fung3, S. Cheal3, S. Maitrejean4, P. Zanzonico3, 
S. Larson3, S. Solomon3, J. L. Humm3, L. R. Furenlid5, A. S. Kirov3; 
1Grove City College, Grove City, PA, UNITED STATES OF AMERICA, 
2University of Colorado School of Medicine, Aurora, CO, UNITED 
STATES OF AMERICA, 3Memorial Sloan Kettering Cancer Center, 
New York, NY, UNITED STATES OF AMERICA, 4281, Rue des Pyrénées, 
Paris, FRANCE, 5The University of Arizona Cancer Center, Tucson, AZ, 
UNITED STATES OF AMERICA.

Purpose: Measuring the distribution of metabolic activity along 
biopsy specimens promises benefits for interventional radiolo-
gy (determining specimen diagnostic and genomic profiling 
adequacy), nuclear medicine (in situ high resolution validation 
of radiopharmaceuticals), histopathology and for tumor border 
verification for localized therapies. Autoradiography (ARG) of 
biopsy specimens extracted under 18F-FDG PET/CT guidance or 
from patients injected with beta or alpha particle emitting radio-
pharmaceuticals provides such opportunity. Fast, quantitative 
and high-resolution measurements are desirable. Methods: We 
test and calibrate the response of two particle counting devices: 
the ionizing-radiation Quantum Imaging Detector (iQID) and a 
commercial device for digital autoradiography of small animal 
sections and compare their responses to digital autoradiography 
(imaging) plates. Autoradiography of gelatin based surrogate bi-
opsy specimens loaded with 18F, 89Zr, and 124I activity in concen-
trations varying between about 0.5 and 350 kBq/g and extracted 
with 18G core needles were performed for acquisition times be-
tween 1 and 10 min. iQID measurements were performed with 
three different scintillators with different event selection param-
eters. The mean number of counts under a mask of the samples 
was used to determine sensitivity and build calibration curves. 
The iQID and imaging plate responses were also compared for a 
sample containing 225Ac. Results: The ARG images obtained with 
the three types of detectors exhibit similar resolution. For the 89Zr 
loaded samples, the calibration lines for all types of detectors had 
slopes between 0.6 to 3.5 counts/(min mm2) per kBq/g and had 
an intercept close to zero. Using a 150 micron thick CsI(Tl) scin-
tillator supplied with a fiber optic plate (Hamamatsu Co.) with 
the iQID provided the highest sensitivity for 89Zr. The accuracy in 
quantifying the concentration of activity in the specimens can 
be significantly affected (up to ~ 50% or more) by their thickness. 
Conclusions: Particle counting devices exhibit high resolution, 
linear response with dose and sensitivities comparable to that 
of imaging plates. They have the advantage of real time display 
of the ARG image and the ability to provide quantitative results 
immediately after acquisition. Measurement times under 10 min 
are sufficient for quantifying the activity concentration in biopsy 
specimens with the above parameters.
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EP-1006
Improved 3D printed designed Lead Shields for Breast 
Cancer Lymphoscintigraphy
X. L. Boulvard1, F. M. Cañete1, X. Chamorro2, A. Esnaola2, P. J. 
Marrodán3, P. Garrastachu1, E. Ramalle-Gómara1, P. Santos1, I. 
Sánchez1, C. Albornoz1, R. C. Delgado-Bolton1, A. Cabrera1, R. 
Ramírez1; 1Centre for Biomedical Research of La Rioja (CIBIR), 
Logroño, SPAIN, 2Mondragon University - Faculty of Engineering, 
Mondragon, Guipuzcoa, SPAIN, 3Independent Researcher, Logroño, 
SPAIN.

Objective: Scatter from the point of injection (SPI) can hinder 
the detection of sentinel lymph node (SLN) in breast cancer lym-
phoscintigraphy. Most Nuclear Medicine Departments in Spain 
use a flat round lead shield (FLS) to reduce the SPI. However, 
the remaining scatter is still extensive. Furthermore, reposition-
ing FLS to obtain the image with less SPI increases the acquisi-
tion time. This study aimed to design a lead shield that could 
reduce the SPI and diminish the acquisition time. Material and 
Methods: For this study, two different concave lead shields 
geometries were designed, a semioval lead shield (OLS) and a 
semispherical lead shield (SLS), in order to introduce the PI in-
side the lead shield and reduce the scatter. A SICNOVA JCR 1000 
3D printer was used to achieve the shield geometry polymeric 
pattern. Sand molds were then manufactured according to the 
reference patterns and pure lead alloy was casted. Both casted 
lead shields were properly surface finished. 20 breast cancer pa-
tients were examined after 111 MBq nanocolloid intratumoral or 
periareolar single injection, making early (5 minutes p.i.) and de-
layed (2 hours p.i.) studies in anterior oblique and anterior pro-
jections, achieving 2 minute images with each lead shield, ob-
taining a total of 225 valid images. The absolute and normalised 
subtracted background corrected scatter counts (CSC) as well 
as the percentage of scatter reduction (%SR) related to the FLS 
in early and delayed studies were calculated. Additionally the 
need of repositioning the LS in each projection and with each 
LS was estimated. Result: A mean %SR of 91.8% with OLS and 
92% using SLS in early images and 87.2%SR in OLS and 88.5% 
in late images were obtained. There were statistically significant 
differences between CSC using FLS and OLS (p<0.001) and be-
tween FLS and ELS (p<0.001), but no differences between OLS 
and ELS (p=0.17) in early images, with the same results observed 
in delayed studies (p<0.001 in relation to FLS, and p=0.1 be-
tween both curve shields). Also, repositioning the lead shield 
in anterior oblique projection 6/10 times was necessary with 
FLS, 2/10 times with OLS and 1/10 times with ELS. In anterior 
projection, 8/10 times with FLS, 2/10 using OLS and 1/10 in ELS. 
Conclusion: Two concave lead shields that significantly reduce 
the scatter from the point of injection and diminish the need 
of centring were created, optimising the sentinel lymph node 
lymphostintigraphy in breast cancer patients, with slightly bet-
ter results from semispherical geometry.

EP-1007
Radioguided surgery with beta radiation: a novel 
application with Ga68

F. Collamati1, V. Bocci1, S. Morganti1, C. Mancini Terracciano1, R. 

Faccini2,3, R. Mirabelli4,3, P. Castellucci5, S. Fanti5, M. De Simoni6, A. 
Giordano7, D. Maccora7, M. Marafini8, R. Schiavina9, G. Traini6, T. 
Scotognella10, E. Solfaroli Camillocci1,6,11; 1Istituto Nazionale di Fisica 
Nucleare, Roma, ITALY, 2Dipartimento di Fisica, Sapienza Università 
di Roma, Roma, ITALY, 3Istituto Nazionale di Fisica Nucleare, Roma, 
Italy, Roma, ITALY, 4Dipartiento di Fisica, Sapienza Università di 
Roma, Roma, ITALY, 5Medicina Nucleare Metropolitana, Bld 30, 
AOU Policlinico S. Orsola-Malpighi, Bologna, Italy, Bologna, ITALY, 
6Dipartiento di Fisica, Sapienza Università di Roma, Roma, Italy, 
Roma, ITALY, 7Institute of Nuclear Medicine, Universita` Cattolica 
del S. Cuore “A. Gemelli”, Roma, ITALY, 8Dip. Scienze di Base e 
Applicate per l’Ingegneria, Sapienza Universita` di Roma, Roma, 
ITALY, 9Department of Urology, University of Bologna, Bologna, 
ITALY, 10Nuclear Medicine Unit, Policlinico A. Gemelli, Roma, ITALY, 
11Scuola di Specializzazione in Fisica Medica, Sapienza Universita` 
di Roma, Roma, ITALY.

Aim: A novel approach to radio-guided surgery (RGS), based on 
β- radiation, has been recently proposed, and has been proved 
to be effective in first ex-vivo trials. The technique relies on the 
detection of beta particles with a dedicated instrument (“be-
ta-probe”). The number of application cases of this technique 
are today limited by the availability of Beta- emitting radiotrac-
ers. Thus, to evaluate the possibility to extend its application 
cases to Ga68, a retrospective study on Ga68-PSMA PET images 
was performed. This beta+ emitting tracer could indeed sig-
nificantly enlarge the application scope of beta-RGS. Materials 
and Methods: A retrospective study on 68Ga-PSMA PET images 
of 45 patients with prostate cancer was performed. All of them 
gave written informed consent to participate in the clinical trial, 
already approved by the Ethics Committee. From PET images, 
SUV and TNR were acquired for tumor and healthy tissue, and 
Monte Carlo simulations of the detector were used to evalu-
ate the expected counts on both tissues, and thus to infer the 
time the surgeon should spend on the sample to discriminate 
it during surgical interventions. Results: Median SUV on pros-
tatic tumors was found to be 4.1 (IQR 3.0-6.1), and median TNR 
was found to be 9.4 (IQR 5.2-14.6). Median probing time was 
3.7s (IQR 1.6-6.9s). Conclusions: Despite the expected variabil-
ity among patients, the majority of cases have been found to 
be compatible with beta RGS within a reasonable scenario of 
injected activity and sampling time (5s).

EP-76 e-Poster Area

Technical aspects -> Instrumentation and data analysis 
-> Instrumentation -> PET and PET/CT

EP-1008
Image Quality Evaluation of SiPM-Based and Standard 
PMT-based Time-Of-Flight Systems for Yttrium-90 PET/CT 
imaging
P. Caribé1,2, G. Schramm3, Y. D’Asseler2, H. Bertin4, M. Koole3, 
S. Vandenberghe1; 1Medical Imaging and Signal Processing 
(MEDISIP), Ghent University, Ghent, BELGIUM, 2Department of 
Nuclear Medicine – Ghent University Hospital, Ghent, BELGIUM, 
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3Division of Nuclear Medicine, UZ/KU Leuven, BELGIUM, 4General 
Electric Healthcare, Belgium, Luxembourg, NETHERLANDS.

This study evaluated the image quality of a next-generation 
SiPM-based (GE Discovery MI) and a PMT-based PET/CT (Sie-
mens Biograph mCT Flow) for 90Y using NEMA NU 2-2012 mea-
surements. Methods: A NEMA IEC phantom (6 fillable spheres: 
10-37 mm) with a 90Y background concentration of 201 kBq/
ml and a sphere to background ratio of ~ 8:1 was measured on 
both systems (Ghent University Hospital, Belgium) during a 14h 
single bed scan. Both the full 14h data and a 25 min time win-
dow (representative for clinical count statistics) were corrected 
for scatter and attenuation and reconstructed using time-of-
flight ordered subset expectation maximization (TOF-OSEM 
GE:5i/17s-Siemens:4i/21s) including resolution modeling and a 
Gaussian post-filter (FWHM:4.5-10 mm). For the GE system, data 
were also reconstructed with a block sequential regularized ex-
pectation maximization (Q.Clear) for different penalization fac-
tors (β:300-3000) allowing full convergence and edge preserva-
tion. All reconstruction schemes were compared using recovery 
coefficients (RC) of the 14h data and background noise levels 
(coefficient of variation, CoV) of both the 14h and 25 min data 
with the aim to determine optimal reconstruction settings for 
clinical use of 90Y-PET. Results: RCs were as expected with high-
er RCs for lower β and post-filter FWHM values. For TOF-OSEM 
reconstructions, GE and Siemens RCs were similar with slightly 
higher GE RCs for the same post-filter settings. In terms RC map-
ping, a Q.Clear β of 1500 corresponded to 6-7 mm and 5-6 mm 
post-filter for GE and Siemens TOF-OSEM respectively. Noise 
characteristics of GE and Siemens TOF-OSEM reconstructions 
were again similar with a slightly higher background CoV for 
Siemens TOF-OSEM compared to GE. For the 14h data, Q.Clear 
outperformed TOF-OSEM reconstructions in terms of noise lev-
els with a 1.5 times lower background CoV. However, for the 
25 min data, Q.Clear noise reduction was limited compared to 
TOF-OSEM with a highly non-linear penalization effect, reveal-
ing an optimal β value of at least 1000 to reach equivalent noise 
levels. Conclusion: Based on phantom measurements, the 
SiPM-based TOF PET/CT system demonstrated better bias-noise 
characteristics for 90Y. Q.Clear reconstructions substantially im-
proved bias-noise characteristics for longer 90Y measurements 
with better count statistics. For clinically relevant count statis-
tics, Q.Clear reconstructions had limited impact on noise levels 
of 90Y-PET. However, these findings need to be confirmed by 
clinical data and the performance for the corresponding quanti-
fication or detection task.

EP-1009
68Ga-PSMA-11 Imaging for Biochemical Relapse of Prostate 
Cancer Using Dual-Time LYSO and SiPM-Based Detectors 
PET/CT
H. Duan, S. Park, L. Baratto, N. Hatami, M. H. Khalaf, T. K. 
Yohannan, G. A. Davidzon, A. H. Iagaru; Stanford University, 
Stanford, CA, UNITED STATES OF AMERICA.

Objectives: 68Ga-labeled prostate-specific membrane antigen 
(PSMA-11) is a highly specific tracer for biochemically recurrent 

prostate cancer at low PSA levels. In this study we aim to com-
pare the diagnostic performance of a new PET/CT scanner (Dis-
covery Molecular Insights - DMI) using silicon photomultipliers 
(SiPM) detectors vs standard LYSO detectors PET/CT (Discovery 
690 - D690) in patients with biochemical relapse following a sin-
gle injection of radiopharmaceutical. Methods: Forty-four pa-
tients were prospectively recruited to undergo imaging on the 
D690 and DMI scanners, in randomized order. Images from the 
DMI PET/CT were reconstructed using ToF and a Bayesian pe-
nalized likelihood algorithm (Q.Clear®) whereas images from the 
D690 PET/CT were reconstructed using time-of-flight (ToF) and 
an ordered subset expectation maximization (OSEM) protocol. 
Two experienced nuclear medicine physicians reviewed both 
scans for each patient in random order, recorded the number 
and location of each lesion, and acquired standardized uptake 
value (SUV) measurements. Results: Twenty-three patients un-
derwent imaging on the D690 PET/CT first followed by the DMI 
scanner, and twenty-one underwent scanning in the reverse 
order. The median PSA was 4.33 ng/mL with one outlier of 1170 
ng/mL. PSMA PET detected sites of recurrence in 32/44 (73 %) 
patients, including 6/12 (50 %) patients with PSA below 1 ng/
mL with the lowest PSA and a positive scan at 0.05 ng/mL. The 
mean lesion SUVmax measurements were higher on DMI than 
D690 regardless of the timely order of the scan (6.5 vs. 5.7 in 
D690 scan first and 4.6 vs. 4.2 for DMI performed first). Howev-
er, the difference in mean lesion SUVmax was only significant 
for patients scanned on the D690 first (p<0.018). Although the 
performance of the two scanners was equivalent on a per-pa-
tient basis, the DMI identified additional sites of metastases in 
2 patients. Conclusions: These preliminary results suggest that 
the SiPM-based DMI PET/CT system offers better performance 
and superior detector technology and image quality compared 
to conventional LYSO-based D690 PET/CT. These results need to 
be confirmed in larger studies.

EP-1010
FDG-uptake in adrenal glands; Comparison between new-
generation Silicon Photomultiplier (SiPM) -based PET/CT 
with respiratory synchronization and conventional PET/CT
Y. Toyama, K. Takanami, Y. Kagaya, M. Saito, K. Takase; Tohoku 
University Hospital, Sendai, JAPAN.

Purpose: Prior studies have documented increased physiolog-
ical FDG-uptake in adrenal glands along with the development 
of the PET camera. Furthermore, the spatial resolution of the 
upper abdomen has improved due to the appearance of the 
respiratory synchronization. The purpose of this study was to 
determine whether the SiPM-PET/CT performs better than the 
conventional PET/CT and investigate the contribution of the re-
spiratory synchronization to the physiological FDG-uptake in ad-
renal glands. Methods: 63 patients, who underwent both SiPM-
based and conventional FDG-PET/CT for the follow up after 
acute treatment were investigated. We excluded the cases with 
adrenal mass, and with differences in FDG dose per body weight 
or blood sugar level between SiPM-based and conventional 
PET/CT. In 24 right adrenal glands and 43 left adrenal glands, 
we measured the SUVmax in the adrenal gland and compared 
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this with liver SUVmean to calculate the adrenal-to-liver ratio 
(AL ratio). Results: In both side of adrenal glands, SiPM-based 
PET/CT with respiratory synchronization group had a higher 
SUVmax than conventional PET/CT (2.50 ± 0.57 vs. 2.40 ± 0.35 
on the right side, 2.46 ± 0.63 vs. 2.31 ± 0.45 on the left side: p 
= 0.035), and a higher AL ratio ( 1.08 ± 0.24 vs. 1.03 ± 0.16 on 
the right side: p = 0.004, 1.06 ± 0.27 vs. 0.99 ± 0.20 on the left 
side: p < 0.0001). SUVmean of liver were no significant differ-
ence among the three groups. SUVmax were improved about 
14% with respiratory synchronization. Conclusions: Compared 
with conventional PET/CT, new-generation SiPM-based PET/CT 
with respiratory synchronization provides higher SUVmax in the 
adrenal glands, and AL ratio. Furthermore, using respiratory syn-
chronization, the SUVmax in the adrenal glands were improved 
about 14%.

EP-1011
Monte Carlo simulation of MAMMI PET system and 
performance evaluation using GATE toolkit
A. Emami1,2,3, H. Ghadiri4, P. Ghafarian5, P. Geramifar6, M. Ay4; 
1Research Center for Molecular and Cellular Imaging,Tehran 
University of Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC 
OF, 2Department of Medical Physics and Biomedical Engineering, 
Tehran University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 3International Campus, Tehran University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Research 
Center for Molecular and Cellular Imaging, Tehran University of 
Medical Sciences Department of Medical Physics and Biomedical 
Engineering, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 5Chronic Respiratory Diseases Research 
Center, National Research Institute of Tuberculosis and Lung 
Diseases, Shahid Beheshti University of Medical Sciences. PET/CT 
and Cyclotron Center, Masih Daneshvari Hospital., Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 6Research Center for Nuclear Medicine, 
Shariati Hospital, Tehran University of Medical Sciences, Tehran, 
Iran, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim: Molecular imaging, particularly positron emission to-
mography (PET) scanning, has become an important cancer 
diagnostic tool recently. Whole body PET are not effective for 
local staging of the breast because of declining their efficien-
cy in detecting small lesions. MAMMI is a dedicated PET based 
on high resolution detectors placed close to the breast. In this 
study, we presented a GATE model for the simulation of MAMMI 
scanner and model its performance of the MAMMI (Dual and 
Quad Rings) based on an adaptation of the NU 4-2008 NEMA 
standard. Materials and Methods: A detailed of geometry 
MAMMI system that uses scintillation crystals coupled to posi-
tion sensitive photomultipliers (PSPMT). The detector ring con-
sists of 12 LYSO detector modules with a scanner aperture of 
186 mm. Then we validated the model against experimental 
measurement, including spatial resolution, sensitivity, counting 
rates, noise equivalent count rate (NECR)and contrast. Results: 
Overall results showed reasonable agreement between simu-
lation and experimental data. In the simulated measurements, 
the addition of the second two rings of detectors lead to a rise 
of the sensitivity from 2.81% to 4.8% with an energy window of 

250-750 keV. For a breast phantom with a capillary source, the 
SF reaches 50.9 and NECR is 45 kcps with an activity of 11 MBq 
,18F in quad rings. The spatial resolution at the axial FOV of dual 
rings (2.5 mm axial, 2 mm tangential, 2.3 mm radial) is slightly 
better than that measured at the axial center of quad rings (2.9 
mm axial, 2.5 mm tangential and 2.5 mm radial). Two cylinders (4 
mm diameter) in the PET phantom were filled with activity con-
centration ratios of 6:1, and 3:1 relative to the background. Ide-
ally, for a 6:1 lesion/background count ratio, contrast= 0.987 and 
for the 3:1 ratio contrast = 0.944 in quad rings. Conclusion: The 
MAMMI-PET has excellent spatial resolution and high sensitivity 
for primary breast cancer lesions. The results show performance 
improvement, especially in the absolute sensitivity, because of 
the more rings introduced in the MAMMI PET. The performance 
of the scanner and the validation results are considered to be 
reasonable enough to support its use in breast cancer imaging. 
Optimization of the positioning device may increase visualiza-
tion of the most dorsal lesions.

EP-1012
Evaluation of bone defect healing with different 
biomaterials in osteoporotic rats: functional assessment 
with dPET-CT using 18F-Fluoride
C. Cheng; DKFZ, Heidelberg, GERMANY.

The aim of this study was to measure and compare the effect of 
different biomaterials on the defect healing and osseointegra-
tion of osteoporotic bone defects in the rat femur using dPET-
CT. Osteoporotic rats were operated to create a 4 mm defect in 
the distal metaphyseal femur with internal fixation. Four pairs 
of biomaterials based on calciumhydrogenphosphate (Group 
2 & 3), hydroxyapatite-forming bone cement with and without 
strontium (Group 4 & 5), Xerogel (Group 6 & 7) and scaffold hy-
droxyapatite (Group 8 & 9) were inserted. Sixty-four rats were 
divided evenly into eight groups according to different bioma-
terials. A control group without any biomaterial (Group 1) was 
used for reference. After osteoporosis induction and followup 
femoral surgery, dPET-CT studies were performed with 18F-Sodi-
um Fluoride. SUVs, a 2-tissue compartmental learning-machine 
model (K1-k4, VB, influx) and a non-compartmental model 
based on the fractal dimension (FD) were used for quantitative 
analysis. Volumes of Interest (VOIs) were placed in the defect 
and the bone-tissue interface. Visual analysis demonstrated 
an enhanced tracer uptake in the defect and the bone-tissue 
interface for all biomaterials used. The quantitative analysis of 
NaF demonstrated that FD, reflecting tracer heterogeneity, 
showed significant differences between the control group and 
other biomaterial groups except the Phosphate Prestructured 
Gelatin mineralized with Calcium + Strontium (PPGC+S with 3:7 
of Ca/Sr, Group 3) and the Strontium-containing Hydroxyapa-
tite bone cement (pS100, Group 4) in the defect. Moreover, FD 
showed significant differences between the control group and 
other material groups except PPGC+S with 5:5 of Ca/Sr (Group 
2), Group 3 and Xerogel+calcium carbonate (B30K20, Group 
7) in the bone-tissue interface. On the other side SUV showed 
significant differences between the control group and other 
biomaterial groups except Group 3 and scaffold hydroxyapatite 



S715 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

and collagen type I (MK-K, Group 8) in the bone-tissue interface. 
In the both VOIs, SUV showed significant differences between 
the pair of PPGC+S (Group 2 and 3). No other significant differ-
ences were observed for the remaining three biomaterial pairs 
(Group 4-9). Besides, k3, reflecting the formation of fluoroapatite 
revealed the best differentiation between the control group and 
the pair of PPGC+S (Group 2 and 3) in the defect (p<0.05). For 
most biomaterials, SUV and FD were the most sensitive parame-
ters to reveal the best differentiation between the control group 
and the biomaterials in the defect and the bone-tissue interface. 
The data give evidence that all biomaterials used in this study 
led to an enhanced osseointegration.

EP-1013
Reliability of 18F-FDG PET Radiomic Features: a Phantom 
Study to Explore Sensitivity to Image Reconstruction 
Settings, Noise, and Delineation Method
E. Pfaehler1, R. J. Beukinga1,2, J. de Jong1, R. H. J. A. Slaart1, C. H. 
Slump2, R. A. J. O. Dierckx1, R. Boellaard1,3; 1UMCG Groningen, 
Groningen, NETHERLANDS, 2University of Twente, Enschede, 
NETHERLANDS, 3VUMC Amsterdam, Amsterdam, NETHERLANDS.

Background: 18F-FDG PET radiomic features contain valuable 
information regarding diagnosis, prognosis, and treatment-fol-
low-up in cancer patients. Before radiomic features can be ap-
plied in the clinic, their sensitivity to various confounding fac-
tors has to be determined. This study aims to investigate the 
influence of underlying data (object size and contrast), recon-
struction method, noise, discretization, and delineation meth-
od on the reliability of radiomic features. Methods: The NEMA 
image quality phantom was scanned with various sphere-to-
background ratios, including negative contrasts. The data was 
reconstructed using various reconstruction algorithms and 
scan durations (noise). For every specific reconstruction and 
noise level, ten statistically equal replicates were generated. The 
spheres were delineated using a CT and a PET-based (41% SUV-
max) segmentation. 246 radiomic features were extracted from 
each dataset. Before textural features were calculated, images 
were discretized using a fixed number of 64 bins (FNB) and a 
fixed bin width of 0.25 (FBW). To assess the feature reliability, 
the intracorrelation coefficient (ICC) was calculated over the ten 
replicates. ICCs higher than 0.8 were considered as good reli-
ability. Results: In general, hot spots and larger spheres resulted 
in a larger number of reliable features compared to cold spots 
and smaller spheres. E.g. for an EARL-compliant reconstruction 
(OSEM, 4mm smoothing, 300s scan duration), larger and smaller 
spheres yielded good reliability for 35% and 27% of the features 
extracted from hot spots, while for the cold spots this was the 
case in 22% and 20%. Images reconstructed with point-spread-
function (PSF) resulted in the highest reliability when com-
pared with OSEM or time-of-flight (TOF), e.g. PSF: 53%, OSEM: 
30%, TOF: 32% reliable features (unsmoothed data, 300s scan 
duration). With decreasing image noise (increasing scan dura-
tion and smoothing) the number of reliable features increased. 
Discretization with FBW resulted in more reliable features than 
discretization with FNB. For the EARL-compliant reconstruction 
and larger hot spots, discretization with FBW led to a good reli-

ability in 89%, compared with 35% for FBN. In the cold spheres, 
CT-based segmentation resulted in a larger number of reliable 
features. Conclusions: Various factors influenced the reliability 
of 18F-FDG PET radiomic features: Discretization with FBW out-
performed FNB and is therefore preferable. Reduction of image 
noise improves reliability, as well as increasing object size and 
activity uptake. Therefore, features reliable for one tumor type 
might not be translated to other tumor types. Use of PET ra-
diomic features requires standardization of image quality with 
good statistical quality rather than very high resolution.

EP-1014
NEMA NU2-2012 performance evaluation of the Philips 
Vereos PET/CT System
I. Rausch1, A. Ruiz2, I. Valverde-Pascual2, J. Cal-Gonzalez1, T. Beyer1, 
I. Carrio2; 1Medical University Vienna, Vienna, AUSTRIA, 2Hospital 
Santa Creu i Sant Pau, Barcelona, SPAIN.

Purpose: To evaluate the physical performance of the Philips 
Vereos PET/CT system according to the NEMA NU2-2012 stan-
dard. Methods: Spatial resolution, sensitivity, count-rate perfor-
mance, count rate accuracy and image quality were measured 
according to the NEMA NU2-2012 standard. All measurements 
were performed according to the predefined and implemented 
NEMA NU2-2012 acquisition protocols at a clinical installation 
of a Philips Vereos PET/CT system. Evaluation was performed 
using the software provided by the vendor. Results: Average 
(radial and tangential) transverse spatial resolution was 4.2 mm, 
4.5 mm and 5.5 mm FWHM for 1 cm, 10 cm and 20 cm radial 
offset of the center of the FOV, respectively. Axial spatial resolu-
tion was 4.2 mm, 4.4 mm and 4.6 mm FWHM, respectively. The 
average sensitivity was 5.2 kcps/MBq. A Peak NEC of 153.4 kcps 
was measured at an activity concentration of 54.9 kBq/mL. The 
scatter fraction at the NEC peak was 33.9% and the maximum 
count rate error at and below the NEC peak was 6.8%. Contrast 
recovery coefficients varied from 54.3% (10 mm sphere) to 
83.9% (22 mm sphere) for the hot spheres, and between 81.4% 
(28 mm sphere) and 87% (37 mm sphere) for the cold spheres 
for a sphere to background ratio of 4:1. Conclusion: The over-
all performance characteristics of the Vereos PET/CT system are 
comparable to state of the art PET/CT systems. However, the 
peak NEC occurs at a comparably high activity concentration (in 
PET/CT systems not based on a 1-to-1 coupling of the detectors, 
the NEC peak is usually found <30kBq/ml). This indicates a good 
ability of the Vereos PET/CT system to measure high count rates.

EP-1015
A novel phantom technique to investigate how different 
PET scanners measure the same activity shapes and 
textures
P. Kallós-Balogh1, A. Forgács2, Á. K. Krizsán2, Z. Tóth3, S. Szekeres4, 
I. Garai2, M. Dahlbom5, L. Balkay1; 1Division of Nuclear Medicine, 
Department of Medical Imaging,, Debrecen, HUNGARY, 
2Scanomed Nuclear Medicine Centers, Debrecen, HUNGARY, 
3Medicopus Nonprofit Ltd., Somogy County Mór Kaposi Teaching 
Hospital, Kaposvár, HUNGARY, 4Pozitron-Diagnostic Center, 
Budapest, HUNGARY, 5Ahmanson Translational Imaging Division, 
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University of California at Los Angeles, Los Angeles, CA, UNITED 
STATES OF AMERICA.

Aim: Our study aimed to compare PET/CT scanners of different 
vendors from the aspect of recovering irregular activity distribu-
tions. The crucial point to answer this methodological question 
is the availability of a phantom, which allows to produce irregu-
lar activity distribution with high reproducibility. Materials and 
Methods: A Na22 calibration point source was attached to a high 
performance positioning stage, controlled by a Matlab software. 
According to the trajectory of the point source in the field of 
view, arbitrary activity distributions can be imitated during a rel-
ative short (1h) static acquisition. Regular (cube, spherical shell) 
and irregular (texture type) 3D patterns were generated and 
measured in 5 human PET/CT scanners, namely: Philips Gemini 
TF 64, Mediso AnyScan PET/CT, GE Discovery MI digital, Siemens 
Biograph Truepoint 64, GE Discovery IQ. Image reconstructions 
were performed according to the routine protocol. The recon-
structed images were analysed using InterView Fusion visual-
ization software and quantitative comparison were performed 
based on local and global statistical parameters. Results: Due to 
the computer controlled precise positioning (range of µm) and 
time controlling (range of msec) accuracy, the reproducibility of 
the phantom exceeds the value of 99%, consequently superior 
to the conventional phantom measurements. The coefficient 
of variation of the voxels within a homogeneous pattern were 
less than 3%, which is similar or even better than in case of wa-
ter filled phantoms. Inhomogeneous 3D textures with activity 
concentrations in the range of 0 to 20 kBq/ml were imitated. 
The calculated texture parameters differed by up to 10-15% be-
tween individual scanners, highlighting the possible lower re-
liability of texture parameters. Conclusion: Preparation of any 
irregular activity distribution is feasible with precise positioning 
of a point source in the PET scanner field of view. This phantom 
method eliminates the so-called cold wall effect, as a visible 
effect of cold plastic walls within the section of conventional 
phantoms.

EP-1016
Evaluation of Novel Data Driven Respiratory Gating 
Waveforms
M. D. Walker1, A. J. Morgan1, D. R. McGowan1,2; 1Oxford University 
Hospitals NHS Foundation Trust, Oxford, UNITED KINGDOM, 
2University of Oxford, Oxford, UNITED KINGDOM.

Aim: To evaluate the clinical robustness of a commercially de-
veloped data driven respiratory gating algorithm based on 
principal component analysis. Methods: 150 sets of adult FDG 
PET/CT examinations comprising a total of 1105 acquired bed 
positions were used for the assessment. These arbitrarily chosen 
data are representative of FDG scans currently performed at our 
institution on a D710 PET/CT scanner (GE). Data were acquired 
for 4 min/bed position (3 min/bed for legs). The prototype data 
driven gating algorithm was applied to each bed position, in-
cluding those where minimal respiratory motion was expected. 
The algorithm provided a signal-to-noise measure of respirato-
ry-like frequencies within the data, denoted as R, derived from 

the power spectrum of the transformed dataset. Qualitative eval-
uation was performed by visual examination of the auto-scaled 
waveform, with each waveform scored on a three-point scale 
assessing its suitability for clinical use (Score S of 0= no respira-
tory signal, 1= some respiratory-like signal but indeterminate, 
2= acceptable signal considered to be respiratory). Images were 
reconstructed using quiescent period gating (retaining 50% of 
coincidences) and compared with non-gated images recon-
structed from the first 2 minutes of the acquisition. The SUVmax of 
a well-defined lesion in the thorax or abdomen was measured 
and compared between the two reconstructions. Results: From 
the 1105 bed positions, there was a strong (r>0.7) and statisti-
cally significant correlation between R and the waveform scores 
from visual assessment. 82% of waveforms with R>15 were 
scored as acceptable for respiratory gating (S=2). On average, 
there were 1.2 bed positions per patient examination with R>15. 
Waveforms with high R and S were found to originate from bed 
positions corresponding to the thorax and abdomen: 95% of 
waveforms with R>15 had bed centres in the range 31-66 cm 
inferior of eye level. For regions where respiratory motion was 
expected to be minimal such as the head and legs, R tended 
to be <6 (mean=4.4) and S tended to be 0 (mean=0.1). Initial 
analysis of images from the first 12 patients found 10 lesions for 
SUV comparison. The use of DDG increased the SUV in 7/10 of 
these, and in 2 cases the increase was considered large (>40%). 
The median increase in SUVmax was 5%. Conclusions: For this 
prototype DDG algorithm, the majority of waveforms with high 
R corresponded to part of the patient where respiratory motion 
was expected, and the waveforms were deemed suitable for re-
spiratory gating when assessed visually.

EP-1017
Comparison of timing and energy resolutions between 
digital and analogic last-generation PET cameras
J. Salvadori1, A. Verger1,2,3, F. Odille1, G. Karcher2,3,4, P. Marie3,4,5, 
L. Imbert1,2,3; 1UMR-1254 IADI, INSERM, Université de Lorraine, 
Vandœuvre-lès-Nancy, FRANCE, 2Plateforme Nancyclotep, CHRU 
de Nancy, Université de Lorraine, Vandœuvre-lès-Nancy, FRANCE, 
3Service de Médecine Nucléaire, CHRU de Nancy, Université de 
Lorraine, Vandœuvre-lès-Nancy, FRANCE, 4Université de Lorraine, 
Faculté de Médecine, Nancy, Vandœuvre-lès-Nancy, FRANCE, 
5UMR-1116, INSERM, Université de Lorraine, Vandœuvre-lès-Nancy, 
FRANCE.

Introduction: Fully-digital PET cameras have been introduced 
with a new technology involving SiPM solid state detectors with 
a 1:1 coupling with scintillator crystals. The number of photo-
detectors is dramatically higher for digital than for analogic PET 
cameras, a property that is expected to reduce the piles-up ef-
fect at high count rates. The aim of this study was to evaluate this 
piles-up effect according to the evolutions of energy and timing 
resolutions for growing recorded activities and in a comparative 
way between digital (Vereos, Philips®) and analogic (Ingenuity 
TF, Philips®) last-generation PET cameras. Methods: The Wang’s 
method previously described to evaluate the timing resolution 
from the Noise-Equivalent-Count Rate (NECR) measurement 
was applied for the time-of-flight (TOF) and adapted for the 
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energy resolution. List-mode data were obtained on both Inge-
nuity TF and Vereos according to the NECR measurement of the 
NEMA NU-2 2012 standard. Timing and energy resolutions were 
assessed over 15 million prompt events for each frame recorded 
with an activity concentration lower than the NECR peak. Re-
sults: At the low activity concentration of 1 kBq/ml, timing and 
energy resolutions were, respectively, 325 ps and 11.0% for the 
Vereos and 575 ps and 11.2% for Ingenuity. For higher activity 
concentrations and up to the NECR peak (55 kBq/ml for Vereos 
and 24 kBq/ml for Ingenuity), these parameters were stable for 
the Vereos, with < 2% relative variations, but markedly shifted 
for Ingenuity TF, up to 936 ps for timing resolution and 12.6% for 
energy resolution. Conclusion: The digital but not the analog-
ic last-generation PET camera exhibit stable timing and energy 
resolutions over a large range of activity concentrations. This 
property should particularly benefit to dynamic studies such as 
those commonly planed with rubidium-82, oxygen-18, nitro-
gen-13 or carbon-11.

EP-1018
Monte Carlo studies of sensitivity and scatter fraction 
(SF) of a compact total body PET scanner design with 
monolithic scintillators
M. Abi Akl1,2, S. Vandenberghe1, O. Bouhali2, Y. Toufique3; 
1Department of Electronics and Information Systems, Ghent 
University, Ghent, BELGIUM, 2Science Program, Texas A&M 
University at Qatar, Doha, QATAR, 3Department of Medical 
Imaging, Mohammed VI University of Health Sciences, Casablanca, 
MOROCCO.

Background and Aim: Total body PET (TB-PET) is an emerging 
concept that is gaining more interest in the field of medical im-
aging and consisting of an optimized geometrical design of the 
current state-of-the-art whole-body PET scanners. The design 
under study is characterized by an increase in the body cover-
age by the detectors with a typical axial field of view (FOV) of 
104 cm, the standard sitting height of a human to ensure that 
the most important organs of the body are imaged simultane-
ously. The aim of this work is to simulate the potential TB-PET 
system using the Geant4 application for tomographic emission 
(GATE) simulation package and study the sensitivity and scatter 
fraction (SF) following the National Electrical Manufacturers As-
sociation (NEMA) NU 2-2012 protocol. Materials and Methods: 
The scanner design consists of 36 detector modules per ring, 
and each module is made up of 50mm x 50mm x 16mm mono-
lithic LYSO crystals which energy resolution was set to 11% 
and with a low energy threshold of 440 keV. The sensitivity of 
a 70cm long line source was evaluated for the full length of the 
scanner using 18F radionuclide surrounded by known absorbers, 
then the results were extrapolated to find the sensitivity in an 
attenuation free environment. Additionally, a 511 keV back-to-
back gamma line source of the same length and 5 MBq activity 
placed at the center, then at 10cm from the center of the FOV 
was simulated for different axial lengths of the scanner start-
ing at 5 cm for one ring, up to 104 cm, for 20 rings repeated in 
the axial direction with a gap of 0.2 cm. For SF studies, a 5 MBq 
18F line source inside a 70 cm long water phantom was used. 

Results and Conclusion: For the simulated 104 cm-long scan-
ner, the line source sensitivity varied slightly from 162 cps kBq-1 
for the 18F source to 168 cps kBq-1 for the back-to-back gam-
ma source which shows a huge gain when compared to the 
14 cps kBq-1 NEMA sensitivity of the 20cm axial FOV Discovery 
MI scanner. A significant increase in sensitivity is observed with 
increasing number of rings from 0.618 cps kBq-1 for one ring to 
168 cps kBq-1 for 20 rings for a back-to-back gamma line source 
at the center of the FOV. Also the simulation shows a 34% SF 
for the 104 cm-long scanner, with small variations for different 
values of the axial FOV.

EP-1019
Optimization of a block-sequential regularized 
expectation maximization reconstruction algorithm 
on a novel Si-photomultiplier based PET-CT for 
18F-flourocholine whole-body scans
M. Bjöersdorff1, J. Oddstig2, D. Minarik1, E. Trägårdh1; 1Nuclear 
Medicine, Lund University, Malmö, SWEDEN, 2Nuclear Medicine, 
Lund University, Lund, SWEDEN.

Purpose/Introduction: Positron emission tomography with 
computed tomography (PET-CT) using silicon (Si) photomulti-
plier (PM) based technology was recently introduced. One man-
ufacturer provides a block-sequential regularized expectation 
maximization algorithm called Q.Clear (GE Healthcare). Q.Clear 
requires a noise-penalizing determining factor (β). The optimal 
β for best image quality is currently unknown for 18F-flourocho-
line PET-CT. The aim was to compare the image quality for dif-
ferent time per bed positions and reconstruction protocols for 
patients with prostate cancer being examined with 18F-flouro-
choline PET-CT. Subjects & Method: Thirteen clinical patients 
admitted for whole-body 18F-flourocholine PET-CT were includ-
ed and scanned on a Discovery MI system (GE Healthcare). Pa-
tients were administered with 4 MBq/kg one hour before image 
acquisition. PET data was reconstructed using Q.Clear with β of 
150, 200, 300, 400, 500 and 550, with 1.5 and 2 min/bed po-
sition. Reconstructions with standard ordered subset expecta-
tion maximization (OSEM) with 4 iterations, 16 subsets, 6 mm 
Gaussian post filter and point spread function at 2 min/bed 
position was used for comparison. Thus 13 different reconstruc-
tions were created for each patient. Region of interests were 
drawn in one image for one pathological pelvic lymph node, 
local background adjacent to the lymph node, muscle and 
blood pool (two different backgrounds, for noise estimation) 
per patient and were copied to all other image sets. Contrast-
to-noise ratio (CNR) for each lesion were calculated as (SUVmax 
in lesion-SUVmean in local background)/SDbackground). CNR for all 13 
reconstructions for each patient was ranked (1-13) and then the 
mean rank for all reconstruction sets were calculated. Results: 
The highest CNR was obtained for β 300 (2min/bed position) 
when using muscle as background, β 300 and 400 (2min/bed 
position) when using blood pool as background. The OSEM re-
construction had lowest CNR for both muscle and blood pool 
backgrounds. The noise within both muscle and blood pool de-
creased with increasing beta value, as did lesion SUVmax. Noise 
level in muscle and blood pool for OSEM were similar to that 
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of Q.Clear with β 400 and 500 for 2 and 1.5 min/bed position, 
respectively. Discussion/Conclusion: In order to receive a high 
CNR in 18F -flourocholine PET-CT images, images should be ac-
quired using 2 min/bed position and using a β of 300-400 in the 
Q.Clear algorithm if 4 MBq/kg is administered. If acquisition time 
or administered activity is reduced, a higher β results in better 
CNR. Keywords: Digital PET; image quality, oncology, 18F -flou-
rocholine; optimization of protocol

EP-1020
qPET: a system for assessing the arterial input function for 
PET quantification
L. Góis1, N. Ferreira1,2, A. Abrunhosa2, A. Moreira2, F. Oliveira3, M. 
Patrício1, F. Caramelo1; 1Faculty of Medicine of the University of 
Coimbra, Coimbra, PORTUGAL, 2Institute for Nuclear Sciences 
Applied to Health – ICNAS, University of Coimbra, Coimbra, 
PORTUGAL, 3Champalimaud Centre for the Unknown, 
Champalimaud Foundation, Lisbon, PORTUGAL.

Introduction: PET scans allow using molecules labeled with 
radionuclides to target physiological functions. This capacity is 
only fully exploited if a dynamic protocol is used alongside a 
suitable algorithm to extract parameters of interest. This quan-
tification often requires to collect arterial blood samples, which 
is highly invasive, cumbersome and logistically not always pos-
sible. Thus, non-invasive systems are of high importance in nu-
clear medicine. In a previous work, we developed a detector to 
be placed near superficial arteries, measuring in real-time the 
number of counts per second. The characterization of the de-
tector was made resorting to an acquisition board where the 
device was wired. However, in a real clinical setting, connecting 
wires would hamper the procedure. In this work we present and 
assess a wireless solution. Methods: The acquisition board of 
the previous detector was replaced by a simple circuit combin-
ing a voltage comparator with an eight-bit counter connected 
to an XBee wireless module. The comparator defines a voltage 
window corresponding to the average signal originated by the 
detection of a 511 keV photon. If the signal of the detector falls 
within the comparator window, one valid event is produced. 
The output of the comparator is then used as a clock signal to 
drive the counter, which adds events at each detection of a new 
511 keV photon. The Xbee module reads the eight bits of the 
counter and transmits them to another module connected to a 
computer. The data acquisition from all detectors is coordinated 
by the computer, which after reading the 8 bits from a specific 
Xbee activates the counter reset, initiating a new counting. This 
simple procedure is repeated for each detector at a predefined 
rate. A small battery supplies the power of the wireless detector 
module. Results: The wireless detector solution was compared 
against the board-based solution measuring a 60 uCi 22Na 
source. The results obtained show agreement between the two 
solutions. Conclusions: The integration of the wireless module 
and the detector makes the set extremely portable and easy to 
use. Preliminary tests show that the system does not interfere 
with patient’s movements nor with the PET acquisition proto-
col. This approach is non-invasive, simple and fast and may be 
used in the future to assess in real-time the concentration of the 

radiopharmaceutical in the arterial blood. Financial support: 
This work is supported the Portuguese Foundation for Science 
and Technology grants: PTDC/BBB-BMD/5378/2014 (POCI-01-
0145-FEDER-016813) and UID/NEU/04539/2013 (POCI-01-0145-
FEDER-007440).

EP-1021
18F-FDG oncologic PET/CT phantom-based image quality 
assessment and clinical protocol optimization in a recently 
installed SiPM PET/CT device
C. Kieffer1, F. R. Verdun2, C. Bernasconi3, C. Labrosse3, J. Papazyan3, 
S. gnesin2; 1Institute of Radiation Physics, Lausanne, SWITZERLAND, 
2Institute of Radiation Physics, Lausanne University Hospital, 
Lausanne, SWITZERLAND, 3Institut d’Imagerie Médicale et de 
Médecine Nucléaire, Clinique de Genolier, Genolier, SWITZERLAND.

Aim: The goal of this study was to investigate the image qual-
ity achievable in a recently installed Philips Vereos SiPM TOF 
PET/CT and to assess optimal acquisition and reconstruction 
parameters for 18F-FDG oncologic PET/CT protocols. Mate-
rials and Methods: We performed NEMA/IEC NU2 phantom 
list-mode (300s long) TOF PET acquisitions. Three experimental 
setups were obtained by varying the activity concentration ra-
tios (CR: 10:1, 5:1 and 2:1) between sphere inserts (10, 13, 17, 
22, 28 and 37mm diameter) and the phantom background 
(5 kBq/mL). A standard 90s acquisition (no post-filtering, FOV: 
70cm, cubic pixel size: 4×4×4mm3) was reconstructed varying 
the number of iterations (ITn) between 1 and 10 (15 subsets) to 
test signal recovery in spheres according to size. Fixing ITn=3, 
list-mode acquisitions were reconstructed with 10, 30, 60, 90, 
180 and 300s time per bed position (Tbp) to mimic different ac-
quisition statistics. Background activity cross-calibration with 
the local activimeter and background coefficient of variation 
(COV) were assessed. A COV ≤15% was assumed acceptable 
for image noise. Recovery coefficients (RCmax and RCmean), 
hot constant (QH) in spheres and cold constant (QC) for the lung 
insert (cylinder of 5cm diameter and 16cm long, density: 0.3g/
cm3) were assessed according to NEMA/IEC NU2 standards. 
The Rose criterion was used to determine lesion detectability 
(CNR>3). Results: The background cross-calibration was always 
within 5%. Fixing a local standard Tbp=90s, the signal recovery in 
spheres assessed by RCmean and QH converged for ITn≥3 irre-
spective of the sphere size, a COV≤15% was obtained as ITn≤6. 
With ITn=3 a COV≤15% was obtained for Tbp≥60s for all tested 
phantom reconstructions. Lesion detectability was obtained for 
all sphere except for the 10 and 13mm for CR=2:1. Signal recov-
ery in the lung insert was always ≥80%. RCmean and RCmax do 
not varied significantly with Tbp except for RCmax, which tend 
to increase for Tbp≤30s due to an important image noise level. 
RC values were well above the present EANM/EARL recommen-
dation for multicentre studies. Conclusion: We presented a 
phantom-based optimization for the oncologic 18F-FDG PET/CT 
protocol in a recently installed SiPM PET/CT device. Correct de-
vice cross calibration was observed. Signal recovery in spheres 
converged for ITn=3. With ITn=3, acceptable image noise was 
obtained for Tbp≥60s. Lesion detectability according to sphere 
size was always obtained except for the 10 and 13mm spheres 
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in the most challenging realisation CR=2:1. Valuable informa-
tion was obtained to ensure the use of an optimized clinical 
protocol design.

EP-1022
Prognostic Value Of Metabolic Parameters On Baseline 18F 
FDG PET/CT In Small Cell Lung Cancer
M. Araz1, C. Soydal1, E. Ozkan1, E. Sen2, D. Nak1, O. N. Kucuk1, 
M. K. Kir1; 1Ankara University Medical Faculty Nuclear Medicine 
Deparment, Ankara, TURKEY, 2Ankara University Medical Faculty 
Thoracic Diseases Deparment, Ankara, TURKEY.

Purpose: Maximum standardized uptake value (SUVmax) is 
the primary quantitave parameter given in 18F-FDG PET/CT re-
ports. Calculations derived from three dimensional metabolic 
volumetric images have been proposed to be more successful 
than SUVmax alone in prognostification with a lower interob-
server variability in many cancers. We aimed to determine the 
prognostic value of metabolic parameters on baseline 18F-FDG 
PET/CT in small cell lung cancer (SCLC) patients. Subjects and 
Methods: In the study, 38 consecutive SCLC patients who 
were referred to 18F-FDG PET/CT for staging between October 
2006-January 2011 were included. Metabolic tumor volume 
(MTV), SUVmax, SUVmean, SUVmean, SUVpeak and total lesion 
glycolysis (TLG) were calculated. Overall survival (OS) was cal-
culated from the date of the initial PET/CT to death from any 
cause. Survival tables were obtained and Kaplan Meier curves 
were recunstructed. Mantel- Cox regression analysis was per-
formed in order to invesitgate if any of these parameters have 
an effect on survival Results: A total of 38 (34M, 4F, age:65.76 
±8.18) patients were enrolled. Mean MTV, SUVmax, SUVmean, 
SUVpeak and TLG values were calculated as 273.38cm3, 14.67g/
dL, 6.41g/dL,10.97g/dL and 4234.20 respectively. Median fol-
low-up was761.23±873.21 days. Since basal 18F-FDG PET/CT 
scans, all patients were lost in the follow up except for two pa-
tients. MTV was a significant prognostic factor in SCLC patients. 
Estimated mean survival times were 261.0±45.6 (95%CI:171.6-
350.3) days in patients with MTV value above the calculated me-
dian 174, and 577.0±124.0 (95%CI 333.7-820.2) days in patients 
with MTV<174. The difference was statistically significant with a 
p=0.009. Conclusion: Baseline whole body MTV reflecting total 
tumor load is a prognostic index in SCLC. SUV may be insuffi-
cient to predict prognosis.

EP-1023
Comparison of conventional and Si-photomultiplier-based 
PET systems for image quality and diagnostic performance
J. Oddstig, S. Leide Svegborn, H. Almquist, U. Bitzén, S. Garpered, 
F. Hedeer, C. Hindorf, J. Jögi, L. Jönsson, D. Minarik, R. Petersson, 
A. Welinder, P. Wollmer, E. Trägårdh; Lund University and Skåne 
University Hospital, Malmö and Lund, SWEDEN.

Background: A new generation of positron emission tomog-
raphy with computed tomography (PET-CT) was recently intro-
duced using silicon (Si) photomultiplier (PM)-based technolo-
gy. Our aim was to compare the image quality and diagnostic 
performance of a SiPM-based PET-CT (Discovery MI; GE Health-

care, Milwaukee, WI, USA) with a time-of-flight PET-CT scanner 
with a conventional PM detector (Gemini TF; Philips Healthcare, 
Cleveland, OH, USA), including reconstruction algorithms per 
vendor´s recommendations. Methods: Imaging of the National 
Electrical Manufacturers Association IEC body phantom and 16 
patients was carried out using 1.5 min/bed for the SiPM PET-CT 
and 2 min/bed for the conventional PM PET-CT. Images were 
analysed for recovery coefficients for the phantom, signal-to-
noise ratio in the liver, standardized uptake values (SUV) in le-
sions, number of lesions and metabolic TNM classifications in 
patients. Results: In phantom, the correct (>90%) activity level 
was measured for spheres ≥7 mm for Discovery MI, whereas the 
Gemini TF reached a correct measured activity level for the 37-
mm sphere. In patient studies, metabolic TNM classification was 
worse using images obtained from the Discovery MI compared 
those obtained from the Gemini TF in 4 of 15 patients. A trend 
toward more malignant, inflammatory and unclear lesions was 
found using images acquired with the Discovery MI compared 
with the Gemini TF, but this was not statistically significant. Le-
sion-to-blood-pool SUV ratios were significantly higher in im-
ages from the Discovery MI compared with the Gemini TF for 
lesions smaller than 1 cm (p < 0.001), but this was not the case 
for larger lesions (p = 0.053). The signal-to-noise ratio in the liver 
was similar between platforms (p = 0.52). Also, shorter acquisi-
tion times were possible using the Discovery MI, with preserved 
signal-to-noise ratio in the liver. Conclusions: Image quality 
was better with SiPM-based PET compared to conventional PM-
based PET. Although no gold standard was available, the results 
indicate that the new SiPM-based PET-CT generation will pro-
vide potentially better diagnostic performance.

EP-1024
Quantitative evaluation of the Mediso high resolution 
PET/CT system LFER150 using non-human primate brain 
imaging
R. Arakawa1, M. Tóth1, Z. Sarnyai1, K. Nagy2, G. Rosenqvist1, G. 
Nemeth2, C. Halldin1, A. Varrone1; 1Karolinska Institutet and 
Stockholm County Council, Stockholm, SWEDEN, 2Mediso Medical 
Imaging Systems, Budapest, HUNGARY.

Purpose/Introduction: The Mediso LFER150 is currently the 
only commercially available high resolution PET/CT system 
mainly dedicated for non-human primate (NHP) imaging. The 
gantry bore diameter of the system is 26 cm. The transaxial and 
axial fields of view are 15 cm and 20 cm respectively. Resolution at 
the center of field of view is 1 mm in images reconstructed with 
full detector modeling. These characteristic make the LFER150 
particularly suitable for use in the brain or whole body imaging 
of NHPs. The main objective of this study was to compare the 
LFER imaging capabilities with that of the current gold standard 
system for high-resolution PET, the Siemens HRRT system, us-
ing optimized reconstruction parameters with the improved 
CT-based three component (air, tissue, bone) attenuation cor-
rection. Subjects & Methods: Two cynomolgus monkeys were 
used for this study. Each NHP underwent four PET measure-
ments with [11C]raclopride and [18F]FE-PE2I using the LFER and 
the HRRT. The NHPs were anesthetized intravenously using ket-
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amine/xylazine combination. Data acquired with the LFER150 
were reconstructed using the latest Tera-Tomo 3D algorithm (10 
iterations, 9 subsets), with high regularization, median and spike 
filter turned on and with detector modeling corrections and 
three component material map (air, tissue, bone) attenuation 
correction. Data acquired with the HRRT were reconstructed us-
ing the 3D-OSEM algorithm (10 iterations, 16 subsets) with PSF 
correction applied. Binding potential (BPND) was calculated us-
ing the simplified reference tissue model with the cerebellum as 
reference region. D2/D3 receptor availability with [11C]raclopride 
was estimated in the caudate and putamen, whereas dopamine 
transporter availability with [18F]FE-PE2I was estimated in the 
caudate, putamen and substantia nigra. Results: The average 
BPND for [11C]raclopride estimated from data obtained with the 
LFER150 and the HRRT were respectively 4.9 and 4.6 in the cau-
date and 5.7 and 4.3 in the putamen. The corresponding BPND 
values for [18F]FE-PE2I obtained with the LFER150 and the HRRT 
were respectively 7.3 and 5.4 in the caudate, 7.2 and 5.6 in the 
putamen and 1.4 and 1.3 in the substantia nigra. Discussion/
Conclusion: The BPND values obtained with the LFER150 were 
similar or slightly higher than those obtained with the HRRT. The 
present results indicate that the quantitative performance of 
the LFER150 for imaging the dopaminergic system in the brain 
of NHPs is comparable to the HRRT. This study suggests that the 
LFER150 is a suitable PET/CT system for high resolution imaging 
of the brain in NHPs.

EP-1025
Assessing the effect of CT Metal Artefact Reduction on PET 
quantification for lesions near a metal implant
S. Michopoulou1, L. Tossici-Bolt1, M. Richards2, M. J. Guy1; 
1University Hospital Southampton NHS Foundation Trust, 
Southampton, UNITED KINGDOM, 2Southampton PET-CT Centre, 
Alliance Medical LTD, Southampton, UNITED KINGDOM.

Background: CT artefacts produced by metal implants ad-
versely affect the attenuation correction of PET images. A 
variety of Metal Artefact Reduction (MAR) techniques have 
become available for routine clinical use. The MAR software 
provided with the GE Discovery PET/CT systems is licensed for 
CT artefact reduction but has not been validated for PET at-
tenuation correction. Aim: To evaluate the effect of CT Metal 
Artefact Reduction (MAR) on PET attenuation correction and 
SUV quantification near a metal implant. Methods: A phantom 
with uniform background of 18F and a 25.4mm sphere filled at 
a 4:1 activity ratio was used to assess the effect of MAR on PET 
quantification. The phantom was imaged with and without a 
hip prosthesis (femoral stem and acetabular cup) placed 4 cm 
away from the surface of the sphere on a GE Discovery MI (DR) 
scanner. Images were reconstructed using CT attenuation cor-
rection maps produced with and without MAR. Additionally, 
FDG PET/CT scans from 6 patients with metal hip prosthesis 
were retrospectively reconstructed using MAR attenuation cor-
rection and reviewed side by side with the PET without MAR. 
Results: In the phantom reconstruction without MAR, the CT 
artefacts from the metal prosthesis resulted in overestimation 
of PET background activity inside the acetabular cup (SUVmean 

increase of 47%) and underestimation in areas with low inten-
sity streak artefacts (SUVmean decrease of 18%) when compared 
to the scan without metal prosthesis. The SUVmean of the sphere 
did not demonstrate a measurable difference in the presence 
of the implant. When MAR was applied, the attenuation arte-
fact on PET images reduced in intensity and extent but was 
still visible. Quantitatively, the PET background SUVmean inside 
the acetabular cup was overestimated by 20%, while in areas 
of residual streak artefacts the SUVmean was underestimated 
by 12%. Visual analysis of patient data also indicated that MAR 
reduces the extent of PET attenuation artefacts and improves 
visualisation near the implant, though no additional lesions 
were identified for this small cohort. Conclusion: The phantom 
study highlighted that use of MAR for PET attenuation correc-
tion reconstruction improves quantification of background ar-
eas in the vicinity of metal implants. Reduction of artefacts was 
also observed in the small dataset of patient scans reviewed, 
however MAR did not affect the number of lesions detected. 
Further research with a larger cohort of patients and a variety 
of metal implants is required to fully assess the clinical value of 
using MAR in PET attenuation correction.

EP-1026
Evaluation the Impact of Target-to-Background Ratio 
on Detectability Performance for Low-Dose 90Y PET/CT 
Imaging- A Phantom Study
M. Khazaee Moghadam1, P. Geramifar2, M. Soufi1, A. Kamali-Asl3, 
M. Vafamanesh1; 1Payam PET Scan Center, Karaj, IRAN, ISLAMIC 
REPUBLIC OF, 2Research Center for Nuclear Medicine, Shariati 
Hospital, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 3Radiation Medicine Engineering Dept., 
Shahid Beheshti University, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Purpose: The aim of this study was to investigate the impact 
of target-to-background ratio (TBR) on lesion detectability per-
formance and quantitative accuracy using PET/CT imaging of 
low-dose 90Y for the purpose of dosimetry. Methods: In this 
study a Jaszczak phantom containing five hot syringes (inter-
nal diameters 30.5, 22, 17.5, 13.65, and 9.15mm), was imaged via 
a Siemens Biograph 6 True Point PET/CT scanner. To apply four 
target-to-background ratios (TBR1, 10:1; TBR2, 20:1; TBR3, 40:1; 
and TBR4, 80:1), the syringes were filled with various uniform 
concentrations of 90Y (activity concentration range, 2.07 MBq/
mL to 14.03 MBq/mL). The phantom was imaged for 45 minutes 
and the raw data were reconstructed for 128 various parame-
ters/algorithms. For the optimized reconstruction parameters, 
the quantitative accuracy and detectability performance were 
evaluated using contrast-to-noise-ratio (CNR) and recovery-co-
efficient (RC), taking partial volume effects (PVEs) into account. 
Results: In this study the optimized reconstruction parameters 
regarding higher detectability and quantification performance 
are identified [1]. Thus, the higher TBR led to higher detectability 
performance, regardless of the lesion size and activity concen-
tration. For TBR3 and TBR4, all the syringes were detectable us-
ing the optimized reconstruction parameters. Syringes with di-
ameter greater than 13.65 mm were detectable for all the TBRs. 
The recovered activities were underestimated generally with 
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the highest underestimation for TBR1 decreasing to the lowest 
for TBR4. For TBR3 and TBR4 the amount of underestimation is 
less than 15%. The amount of underestimation for lesions with 
diameters greater than 17.5 mm and 13.65 mm were limited to 
−15% for TBR1 and TBR2 respectively. Conclusions: For depict-
ing the distribution of 90Y, PET/CT imaging even with a low TBR 
is feasible above a given threshold for the lesion size and activity 
concentration. PET/CT imaging of lower TBRs could be fruitful 
by increasing the scan duration or activity concentrations using 
the optimized reconstruction parameters. [1]. M. Khazaee, A. Ka-
mali-Asl, P.Geramifar, A. Rahmim, “Low-dose 90Y PET/CT imag-
ing optimized for lesion detectability and quantitative accuracy: 
a phantom study to assess the feasibility of pretherapy imaging 
to plan the therapeutic dose”, Nucl Med Commun, vol 38(11), 
pp. 985-997, Nov 2017

EP-1027
Influence of BMI on image quality and acquisition protocol 
for digital PET/CT
E. Quak, P. Zimmerman, C. Lasnon, R. Ciappuccini, S. Bardet, 
F. Savigny, G. Foucras, I. Licaj, C. Jaudet; CLCC Baclesse, Caen, 
FRANCE.

Introduction: To determine whether a body mass index (BMI) 
adapted acquisition protocol is needed for the Vereos digital 
PET/CT system to obtain a constant image quality. Subjects & 
Methods: Sixty six patients with a BMI varying from 18 to 30 
kg/m2 were selected from routine clinical PET program on the 
digital Philips Vereos PET/CT with TOF+PSF reconstruction. Two 
protocols were studied: (1) injected activity 2.5 MBq/kg and ac-
quisition time 150 sec/bed position (bp), (2) injected activity 3 
MBq/kg and 120 sec/bp. BMI was studied as a continuous vari-
able and further categorized as: BMI [18, 22[ (a), [22, 26[ (b), and 
[26, 30[ (c) kg/m2. VOIs were drawn in healthy tissue: lung pa-
renchyma and liver. The SUVmean and standard deviation were 
measured and the coefficient of variation (COV=SD/mean) cal-
culated. Median [min-max] values of the COV were computed. 
The difference of COV between the 3 BMI groups in lung and 
liver were studied with the bilateral and non-parametric Krus-
kal-Wallis test. Results: Graphically, no correlation was found 
between the COV and the continuous BMI values for the differ-
ent VOIs and protocols. For protocol 1, the median lung COVs 
for the different groups were (a): 23.3 [21.2-37.8], (b): 24.4 [21.8-
33.7] and (c): 24.6 [21.5-37.2] and the median liver COVs were 
(a): 11.8 [10.3-13.9], (b): 13.3[12.0-15.4] and (c): 13.2[12.0-16.1]. 
For protocol 2 the median lung COVs for the different groups 
were (a): 25.9 [16.4-42.6], (b): 26.36 [23.1-31.5] and (c): 27.2 [20.8-
31.5] and the median liver COVs were (a): 13.0 [10.3-15.4], (b): 
13.1 [10.8-14.6] and (c): 14.3 [10.4-16.1]. For the lung COVs, no 
significant between group differences were found: protocol (1) 
χ2=1.5 with p=0.47 and protocol (2) χ2=0.25 with p=0.88. For 
the liver COVs, we found a significant difference for protocol 
(1) χ2=9.47 with p=0.008 but not for protocol (2) χ2=2.81 with 
p=0.24. Importance of the statistical significance of liver COV for 
protocol (1) seems minor, as the median difference of 1.4 was 
close to standard deviation values of 1.5. Conclusion: A weight 
adjusted acquisition protocol for the Vereos digital PET/CT sys-

tem was not necessary, as the image derived quality parameter 
COV were similar among BMIs categories. 

EP-1028
Normalization of Digital Photon Counting PET/CT via 
EARL-Compliant Reconstruction: An Intra-Individual 
Comparison Study
K. Binzel1, A. Adelaja1, J. Zhang1, C. Wright1, P. Maniawski2, M. 
V. Knopp1; 1The Ohio State University Wexner Medical Center, 
Columbus, OH, UNITED STATES OF AMERICA, 2Philips Healthcare, 
Cleveland, OH, UNITED STATES OF AMERICA.

Aim: Next-generation digital photon counting PET/CT systems 
have improved system sensitivity and time of flight timing res-
olution which enable precise, high definition imaging. In order 
to fit harmonization protocols such as EARL, a secondary re-
construction approach must be employed. We analyzed and 
validated a vendor suggested EARL-compliant reconstruction 
protocol using clinically acquired data sets, via intra-individual 
comparison with images from a conventional imaging system. 
Materials and Methods: 40 patients underwent PET/CT im-
aging on a conventional system (Philips Gemini TF 64, cPET) 
approximately 75 minutes post-injection of 480 MBq 18F-FDG. 
Either 55 or 90 minutes post-injection, a second acquisition 
was performed on a pre-commercial release digital photon 
counting PET/CT system (Philips Vereos, DPC dPET). Listmode 
data were reconstructed with default settings: cPET - 4mm iso-
metric voxel, 3 iterations, 33 subsets; DPC dPET - 2mm isomet-
ric voxel, 3 iterations, 11 subsets, point spread function correc-
tion and a 4.1 mm Gaussian filter applied. DPC dPET data were 
also reconstructed with an EARL-compliant protocol - 4mm 
isometric voxel, 3 iterations 13 subsets, 5mm Gaussian filter 
which was previously validated via phantom data. Regions of 
interest (ROIs) were placed over target lesions and in a variety 
of background tissues for quantitative comparison. Results: 
The average SUVmax of target lesions for the default DPC dPET 
reconstructions was 9.7. The cPET average SUVmax was only 6.5, 
as anticipated due to partial volume effects in smaller lesions. 
The EARL dPET reconstruction results were comparable to 
cPET with an average SUVmax of 6.6. The decrease was due to 
an increase in partial volume effects introduced by the use of 
a smaller reconstruction matrix in addition to the smoothing 
of the Gaussian filter alone. In background tissues, the SUVmean 
varied by less than 5% among all reconstruction settings. Con-
clusion: Application of an EARL-compliant reconstruction pro-
tocol results in quantitative values which match conventional 
EARL PET/CT values. In this intra-individual comparison study 
we validated and presented the ability of DPC HD dPET data to 
conform to ongoing normalization efforts as well as to provide 
quantitative results in line with what conventional imaging 
would have produced.

EP-1029
The Related Factors with Brown Fat Activation in 18F-FDG 
PET/CT
C. Soydal1, M. Araz1, B. Gulpinar2, P. Akkus1, E. Ozkan1, M. Sahin3; 
1Ankara University Medical Faculty Department of Nuclear 
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Medicine, Ankara, TURKEY, 2Ankara University Medical Faculty 
Department of Radiology, Ankara, TURKEY, 3Ankara University 
Medical Faculty Department of Endocrinology and Metabolic 
Disease, Ankara, TURKEY.

Aim: The aim of this study to explore the factors can be associ-
ated with brown fat uptake in 18F-FDG PET/CT imaging.Mate-
rial and Methods: In this retrospective analysis, 18F-FDG PET/
CT reports of patients who underwent whole body PET/CT be-
tween the dates of Jan 2014 and Feb 2018 was searched from 
database. Brown fat uptake was reported in totally 121 patients. 
Forty patients were excluded from analysis because their blood 
test results or PET/CT images were not available. Finally, PET/CT 
images of eighty-one patients (mean age: 34.8 ±15.9, 57F; 24M) 
were reevaluated and standardized uptake value (SUV), meta-
bolic tumor volume (MTV) and total lesion glycolysis (TLG) for 
brown fat tissue were calculated. Additionally hepatosteatosis 
index and abdominal fat tissue thickness were calculated from 
CT images. Also patients were divided into four groups accord-
ing serum TSH levels (<0.46, 0.46-2.31, 2.31-4.00 and >4.00 mI-
U/L). Relationship between these parameters with age, gender, 
body mass index (BMI), mean outdoor temperature, levels of se-
rum glucose, thyrotropin stimulating hormone(TSH), bilirubin, 
total cholesterol (T-chol), low-density lipoprotein (LDL) and tri-
glyceride (TG) was analyzed. Results: Median (min-max) values 
for BMI, outdoor temperature, blood glucose, T-chol, LDL, TG, 
TSH levels were calculated as 22.3 kg/m2 (14.3-33.6), 2°C (-10-
24), 87 mg/dL (69-145), 175.5 mg/dL (118-331), 101.5 mg/dL (56-
244), 104.5 mg/dL (32-598), 2.1 mIU/L (0.06-100). Based on thy-
roid hormone status 70 (86%), 9 (11%) and 2 (3%) patients were 
euthyroid, hypothyroid and hyperthyroid. According to TSH 
levels 4 (5%), 39 (48%), 25 (31%) and 13 (16%) patients were in 
groups <0.46, 0.46-2.31, 2.31-4.00 and >4.00 mIU/L, respectively. 
Median (min-max) values for SUV, MTV, TLG and abdominal fat 
tissue thickness were found as 7.0 (2.0-37.0), 23.2 (2.0-116) and 
106488 (10-1710022), 15 mm (3-46), respectively. Hepatosteato-
sis index was 0-5%, 6-30% and >30% in 57 (70%), 21 (26%) and 
3 (4%) patients, respectively. In the multivariant analysis, only 
significant relationship was between low BMI (p=0.026), young 
age (p=0.046) and SUV. Thyroid hormone status and TSH levels 
was not related with metabolic brown fat parameters. However 
TSH levels and hepatoteatosis index (p=0.027) and abdominal 
fat tissue thickness (p=0.001) were significantly related. Conclu-
sion: Patients with low BMI and young age seem to have higher 
metabolic brown fat activity.Although it is associated with high-
er hepatosteatosis index and abdominal fat tissue thickness,TSH 
level was not directly related with metabolic activity of brown 
fat tissue.

EP-1030
Evaluation the Effect of AFOV on the Sensitivity of the 
SIEMENS Biograph Vision First Digital PET System: a Monte 
Carlo Study
P. Ghahramani1,2, K. Ayyoubi2; 1Sharif University of 
technology,Tehran,Iran, Tehran, IRAN, ISLAMIC REPUBLIC OF, 
2MATLAB Group Companies, SIEMENS Healthineers Advanced 
Partner, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim: In this study, the impact of AFOV on the sensitivity of SIE-
MENS Biograph Vision digital PET-CT system using Monte Carlo 
method is quantitatively examined based on NEMA NU 2-2012 
standards. Materials and Methods: Biograph vision is the first 
SIEMENS digital PET-CT. This system consists of 60,800 LSO de-
tection elements with dimensions of 3.2×3.2×20 mm. These 
elements are arranged in a 5×5 array in a crystal block with di-
mensions of 16×16 mm coupled to a 4×4 array of SiPMs with 
dimensions of 16×16 mm. 8 crystal blocks in a 2×4 array form 
a sub-module and by putting 8 sub-modules in a linear array, 
a module is constructed. By repeating 38 modules in a cylindri-
cal arrangement, the system gantry is made. The Axial Field Of 
View (AFOV) is 263 mm, consisting of 8 sub-modules with lin-
ear layout and 80 detector element rings. In this study, we have 
reduced the AFOV to 230 and 200 mm by eliminating 1 and 2 
sub-modules (70 and 60 detector element rings) and its impact 
on the sensitivity of the system is quantitatively investigated. Re-
ducing the AFOV, reduces the system’s final cost without affect-
ing the spatial resolution. The NEMA NU 2-2012 standards were 
used for evaluating sensitivity. The system was well defined in 
the GATE Monte Carlo code in details. Results: The sensitivity 
of the system with 260 mm AFOV (80 detector rings) calculated 
14.9 cps/kBq, which shows a 2.5% error compared to the report-
ed 15.3 cps/kBq for the system. By removing a sub-module, the 
sensitivity of the system with 230 mm AFOV is calculated 11.7 
cps/kBq and effective sensitivity is almost 67.5 cps/kBq. By elim-
inating 2 sub-modules and reducing the AFOV to 200 mm, the 
sensitivity of the system is 8.5 cps/kBq. Conclusion: Since the 
main cost of the PET system is its detector part, it can be said 
that by removing a sub-module from 8 sub-modules (reducing 
the number of detection element rings from 80 ring to 70 rings) 
and reducing the AFOV, will decrease approximately 12.5% of 
the cost of manufacturing the system, while without affecting 
the spatial resolution, the system’s sensitivity is still good and 
the effective sensitivity of the system remains the highest effec-
tive sensitivity of any TOF PET systems. By removing 2 sub-mod-
ules the cost of building system is reduced by approximately 
25% while the sensitivity of the system is still higher than the 
previous generation of PET systems.

EP-1031
Enhancing tracer research and development: Removing 
the single fluid bus constraint with point to point routing 
on ISAR
C. Frank1, G. Winter1, F. Rensei2, V. Samper1, P. Bartenstein3, S. 
Lindner4, C. Rensch1; 1GE Global Research, Garching, GERMANY, 
2GE Healthcare, Uppsala, SWEDEN, 3Dept. of Nuclear Medicine, 
University Hospital Munich LMU, Munich, GERMANY, 43Dept. 
of Nuclear Medicine, University Hospital Munich LMU, Munich, 
GERMANY.

Objective: Tracer development and the implementation on 
a synthesis module is a complex and time-intensive task. Fur-
thermore, synthesis routines must be adapted to the synthesis 
platform in use. Commonly utilized single fluid bus architec-
tures put multiple constraints on synthesis planning & execu-
tion. This work shows the advantages of custom-tailored fluid 
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paths leveraging up to 70 individually addressable valves on a 
chip-based consumable. Methods: The ISAR synthesis platform 
replaces traditional stopcock valve manifolds with a fluidic chip 
that integrates all fluid paths (tubing) and valves into one con-
sumable. These fluid paths can be custom tailored to the appli-
cation and utilize up to 70 membrane valves in total, without a 
dependency between channel routing and valve position. The 
basic radiochemistry techniques (e.g. azeotropic drying, hydro-
lysis) are developed by adapting the GE FASTlab [18F]FDG citrate 
process without compromising the synthesis route. In a second 
step [68Ga]PSMA-11 is developed on ISAR. The chip is designed 
for a dual run scenario with individual uncontaminated reaction 
structures for two runs, using only a single set of fluid containers. 
Based on the same principle, a 9-run scenario is applied for [13N]
NH3 with a single production line for each run. Results: [18F]FDG 
synthesis resulted in a yield of 65% n.d.c. in less than 25 min at 
47% less precursor consumption. This was achieved in 6 months 
development time and successfully scaled from 200 MBq to 170 
GBq input activity. Based on the experience with [18F]FDG, [68Ga]
PSMA-11 was synthesized on ISAR and transferred towards a 
dual run within a few weeks resulting in 44% n.d.c. yield in less 
than 11.5 min synthesis time at 50% reduced peptide consump-
tion. Multi-run synthesis of [13N]NH3 resulted in an average yield 
of 96% d.c. for all 9 runs on a single chip without opening the 
hot cell and was accomplished within 2 weeks. Conclusion: By 
replacing traditional stopcock valve manifolds and tubing by a 
chip-based consumable, fast implementation times for radio-
tracer synthesis can be achieved, without major changes in the 
original process. Despite ISAR novelties in technical design & 
operation, it was demonstrated that synthesis outcomes can be 
improved while associated production processes can be accel-
erated. In addition, the elimination of the single fluid bus con-
straint enables quick process scalability to multi-run processing. 
Acknowledgments: The authors gratefully acknowledge the fi-
nancial support from the German Federal Ministry of Education 
and Research (BMBF).

EP-1032
Detection of epileptogenic focus with two new methods 
of processing of SPECT and PET cerebral images: PET-
ANALYSIS and PISCOM
N. Sánchez Izquierdo, A. Perissinotti, A. Niñerola-Baizán, M. 
Mayoral, M. Carreño, F. Lomeña, X. Setoain; Hospital Clínic 
Barcelona, Barcelona, SPAIN.

Aim: Functional neuroimaging studies such as PET with 
18F-FDG and perfusion SPECT provide valuable information for 
the pre-surgical localization of the epileptogenic focus (EF). In-
terictal FDG-PET shows the hypometabolism of dysfunctional 
brain areas related to the EF. PET-Analysis is a SPM-independent 
application that performs a parametric analysis of each FDG-PET 
voxel with a base of normal studies. This software in validation 
phase provides a more easy and intuitive graphical user inter-
face for physicians not used to programming language that 
allows to detect hypometabolic zones of difficult visual iden-
tification. Furthermore, subtraction between ictal and interictal 
SPECT corregistered with MRI (SISCOM) can improve the sensi-

tivity and specificity of presurgical identification of EF, with high-
er rates of favorable postoperative results. We hypothesized that 
a reprocessed interictal FDG-PET to assimilate the features of the 
SPECT could be used as a valid baseline study for the ictal SPECT 
subtraction within the SISCOM procedure (PISCOM) for the pre-
surgical EF localization. We are presenting a retrospective anal-
ysis of a case with two nuclear imaging processing methods: 
PET-Analysis and PSICOM. Materials, Methods & Results: An 
18-year-old male patient has been suffering of epileptic seizures 
characterized by paresthesias and involuntary movements in 
the left extremities during 4 years. The seizures lasted a few sec-
onds with a frequency of 2-3 times/24h. Treatment with multi-
ple antiepileptic drugs has failed. The following diagnostic tests 
were performed: Critical and intercritical video-EEG: generalized 
non-localizing irregularities of non-specific nature. MRI: Right 
posterior insular cortex dysplasia. SISCOM: Focal uptake increase 
in left fronto-parietal cingulate. FDG-PET: Normal distribution of 
FDG. Multidisciplinary epilepsy committee considered the right 
insular dysplasia as the possible cause of seizures, thus posteri-
or right insular resection was performed. Anatomopathological 
result showed a grade I ganglioglioma and thepatient has been 
showing a favourable outcome (Engel class I) for 5 years. The 
recent retrospective analysis of this case with two new methods 
of image processing showed: PET-Analysis: Right posterior in-
sular hypometabolism. PISCOM: Increased focal uptake in right 
posterior insular cortex. Conclusions: PET-Analysis and PISCOM, 
successfully located the EF (concordant with the MRI), when the 
other of the nuclear medicine studies didn’t achieve satisfactory 
results. Although further research studies are needed to define 
the possible role of these new techniques, PET-Analysis and PIS-
COM are two new nuclear imaging processing methods that 
could increase the diagnostic performance of nuclear medicine 
tests for the detection of EF.

EP-1033
Imaging and reconstruction Parameters using PET/CT 
for post therapeutic Imaging after Y90 SIRT - a feasibility 
study
G. Schweighofer Zwink, L. Hehenwarter, L. Rettenbacher, J. 
Holzmannhofer, G. Rendl, C. Pirich; Paracelsus Medical University 
Salzburg, Salzburg, AUSTRIA.

Aim: Post-therapeutic imaging after SIRT is obligatory to scan 
for proper distribution of Y-90-spheres as well as to rule out 
any extrahepatic accumulation. Quantification of activity dis-
tribution is needed to perform post-therapeutic dosimetry and 
can be achieved by PET/CT imaging instead of Bremsstrah-
lungs-SPECT. The aim of this study is to analyze reconstruction 
parameters in Y90-PET/CT after SIRT to evaluate the feasibility of 
an institutional standard for post-therapeutic imaging in a pa-
tient setting instead of a phantom study as already published. 
Material and Methods: A patient underwent both Bremsstrah-
lungs-SPECT/CT and Y90-PET/CT (Siemens Biograph mCT, time-
of-flight, point-spread-function, 20 minutes list-mode per bed 
position) after SIRT. The PET images were reconstructed for the 
following parameters: acquisition time (5-20min), Gaussian filter 
with FWHM setting (8-12mm), matrix size (128x128, 256x256, 
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512x512) and number of iterations (1-5) with 21 subsets each. 
SUVmax, SUVmin, SUVmean and standard deviation (SD) were 
analyzed using 3 VOIs (homogenous lesion in liver segment I, 
inhomogenous partially necrotic lesion in segment VIII and 
non-tumorous parenchyma segment VIII). Additionally, the dif-
ferently reconstructed images were assessed visually and com-
pared to SPECT/CT images considering their diagnostic value. 
Results: A reduction of acquisition time from 20 to 10 minutes 
did not impact SUVs markedly, whereas a further reduction 
to 5 minutes led to a significant decline in SUVmean, SUVmax 
and SUVmin. (SUVmean values homogenous lesion: 14.58, 
22.02, 23.83 and 24.29 at 5, 10, 15 and 20 minutes respective-
ly, SUVmean inhomogenous lesion: 20.01, 22.98, 24.03, 25.26; 
SUVmean healthy liver tissue: 2.90, 4.69, 4.43 and 4.98). There 
was a slight increase of SUVmean values using 2 iterations com-
pared to only 1 in tumor lesions (23.09 to 23.83, 23.71 to 24.08), 
whereas SUVmean in healthy liver decreased from 5.35 to 4.43 
(2 iterations). SUVmax, SUVmin and SD differed between a ma-
trix size of 128 compared to 256 whereas there was no change 
compared to 512. Setting the Gaussian’s filter FWHM from 8 to 
12 mm decreased SUVmax and SD, while SUV min increased. 
Conclusion: PET/CT seems to excel Bremsstrahlungs-SPECT/
CT. Considering visual image analysis as well as SUV mean, max, 
mean and SD a reduction of acquisition time per bed position 
to 15 minutes is feasible using TOF-PET and PSF combined with 
reconstruction using a 256x256 matrix, 2 iterations with 21 sub-
sets and a Gaussian-filter set to 10.0 mm FWHM. Validation is 
needed in the setting of a clinical study.

EP-1034
The Additional Value of FDG PET/CT in Oncology Patients 
Compared With Contrast-enhanced CT
G. Mateva, M. Garcheva-Tsacheva; Acibadem City Clinic Cancer 
Center, Sofia, BULGARIA.

Introduction: FDG PET/CT has become an essential clinical tool 
for follow up of oncology patients thanks to its high sensitivity 
and specificity for detection of malignant lesions and the whole 
body scanning mode. Aim: To determine whether and in which 
conditions FDG PET/CT demonstrates additional findings after 
contrast CT examination. Material and Methods: We reviewed 
the examinations of 30 patients that came in our clinic between 
November 2017 and April 2018. All of them had been evalu-
ated with contrast CT and were reexamined in 2 months with 
FDG PET/CT in order to obtain better confidence about the the 
presence or lack of dissemination of the primary tumor. Five had 
ovarian cancer, 4 had non-small cell lung carcinoma (NSCLC) ,2 
had renal cell carcinoma, 5 had breast carcinoma, 7 had malig-
nant melanoma, 3 had carcinoma of the uterine cervix and 4 - 
colorectal carcinoma. The examinations were performed on GE 
Discovery IQ, according to a standard protocol after i.v. injection 
of 2.5 MBq /kg FDG. The exclusion criteria were: blood glucose 
level > 8mmol/l and short intervals after operation, radiother-
apy or chemotherapy. Results: Tree additional lytic bone le-
sions were found, 2 myocardial metastases and 1 non-enlarged 
adrenal involvement were proved (in NSLC, breast and kidney 
carcinoma). The elevated tumor marker in ovarian carcinoma in 

patients with negative CT findings were related to peritoneal 
lesions (n= 3) and to normal size involved lymph nodes (n=2). 
Multiple subcutaneous and muscular lesions were additionally 
proved in melanoma patients. In the follow-up of 2 NSCLC pa-
tients 1 non-expected synchronous carcinoma of the colon was 
proved. In addition to the standard ordered subset expectation 
maximization (OSEM) we also used Q.Clear, which is a bayesian 
penalized likelihood reconstruction algorithm that may increase 
the visibility of lesions, improving signal to noise and signal to 
background ratios. Conclusion: In many cases FDG PET/CT may 
add information about the dissemination of variety of tumors, 
regarding soft tissue or bone lesions as well as detection of sec-
ond primary. Often it may change the management and the 
prognosis of the patient.

EP-1035
Dual-Time 68Ga-RM2 Imaging for Staging Patients with 
Newly Diagnosed Intermediate or High Risk Prostate 
Cancer Using PMT and SiPM-Based Detectors PET/CT
L. Baratto, H. Duan, N. Hatami, T. Yohannan, C. Mari, G. Davidzon, 
A. Iagaru; Stanford University School of Medicine, STANFORD, CA, 
UNITED STATES OF AMERICA.

Purpose: 68Ga-RM2 is a synthetic bombesin receptor antagonist 
that targets gastrin-releasing peptide receptors (GRPr). GRPr are 
highly overexpressed in several human tumors, including pros-
tate cancer (PCa). In this study we aim to compare the diagnos-
tic performance of a new PET/CT scanner (Discovery Molecular 
Insights - DMI) using silicon photomultipliers (SiPM) detectors 
vs standard LYSO detectors PET/CT (Discovery 690 - D690) in pa-
tients with newly diagnosed intermediate- or high-risk prostate 
cancer patients, following a single injection of radiopharmaceu-
tical. Methods: Ten patients were prospectively recruited to un-
dergo imaging on the D690 and DMI scanners, in randomized 
order. Images from the DMI PET/CT were reconstructed using 
ToF and a Bayesian penalized likelihood algorithm (Q.Clear) 
whereas images from the D690 PET/CT were reconstructed 
using time-of-flight (ToF) and an ordered subset expectation 
maximization (OSEM) protocol. Two experienced nuclear medi-
cine physicians reviewed both scans for each patient in random 
order, recorded the number and location of each lesion, and 
acquired standardized uptake value (SUV) measurements. Re-
sults: Three patients underwent imaging on the D690 PET/CT 
first followed by the DMI scanner, and seven underwent scan-
ning in the reverse order following i.v. administration of 4.1 ± 
1 mCi (range: 3.4 - 6.7). The delay between scans was 32 ± 9.3 
minutes (range: 23 - 49). The average PSA was 9.8 ng/mL. 68Ga 
RM2 PET detected the prostate cancer in all patients. The mean 
lesion SUVmax measurements were higher on DMI than D690 
regardless of the timely order of the scan (6.6 vs. 6.4 for D690 
used first and 9.7 vs. 8.5 for DMI used first). Conclusions: These 
preliminary results suggest that 68Ga RM2 PET can accurately de-
tect intermediate- or high-risk prostate cancer. In addition, the 
SiPM-based DMI PET/CT system offers better performance and 
superior detector technology and image quality compared to 
conventional LYSO-based D690 PET/CT. These results need to 
be confirmed in larger studies.
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EP-1036
Evaluation of PET and MR compatibility of dedicated 
radiotherapy positioning devices
A. Zorz1, M. Giannelli2, A. Scaggion1, P. Turco3, A. Capotosto3, M. 
Rossato1, P. Zucchetta3, F. Bui3, M. Paiusco1; 1Veneto Institute of 
Oncology IOV – IRCCS, Padua, ITALY, 2Pisa University Hospital, Pisa, 
ITALY, 3University-Hospital of Padua, Padua, ITALY.

Introduction: The aim of this study was to evaluate the compati-
bility of dedicated positioning devices developed for PET/MR im-
aging integration into radiotherapy planning. Subjects & Meth-
ods: The X-Tend Flat Table Top and specifically radiofrequency 
coil holders designed for radiotherapy use were tested on an 
integrated Biograph mMR PET/MR scanner (Siemens Healthcare). 
The attenuation of the glass fiber plate and radiofrequency coil 
holder, as well as related quantification effect on PET signal, were 
evaluated by the use of a 68-Ge sealed cylindrical phantom. CT 
scan of the equipment was also performed to calculate the trans-
mission factor at 511 KeV. Magnetic field homogeneity was as-
sessed by means of a field sequence with 0.1 ppm/line. MR image 
quality (in terms of artifacts, geometrical distortion, image uni-
formity and signal-to-noise ratio (SNR)) was compared between 
the radiotherapy and diagnostic setup (i.e. with and without the 
radiotherapy positioning devices). Coil holders were tested for 
the “head&neck” and “body” configurations. A spherical NiSO4 
doped water phantom (diameter 17 cm) and a LiterMarcol-Oil 
phantom (diameter 24 cm) were employed for “head&neck” and 
“body” acquisitions, respectively. All the image quality indices 
were evaluated and estimated for clinical T2-weighted and diffu-
sion-weighted (DW) sequences. SNR was estimated through the 
multiple acquisitions (i.e. 30) method. Results: The radiotherapy 
table photon attenuation was estimated to be around 90% by 
PET scan, in agreement with CT result. The dedicated radiothera-
py positioning devices did not affect appreciably magnetic field 
homogeneity, and did not yield evident artifacts or geometrical 
distortion both in T2-weighted and DW images. When radiothera-
py devices were used, image uniformity had a reduction of about 
10% for “head&neck” configuration, while it was unchanged for 
“body” configuration. For “head&neck” and “body” scans, radio-
therapy configuration, as compared to diagnostic set-up, showed 
a relevant SNR reduction for T2-weighted (> 35%) and DW (> 40%) 
imaging. Conclusion: Based on our preliminary results, the ded-
icated radiotherapy positioning devices seem to be PET and MR 
compatible. However, further investigation is needed to assess 
the actual effect of radiotherapy table attenuation on PET con-
trast of lesions. Also, the SNR reduction effect in MR clinical imag-
es are under evaluation by means of volunteer scans.

EP-1037
Back to 511 keV Attenuation Correction - A Head Coil 
Systdem with Orbiting Transmission Source for PET/MRI 
Validated in a Porcine Study

A. Renner1, E. Laistler1, I. Rausch1, M. Figl1, T. Beyer1, W. Birkfellner1, 
T. Jochimsen2, O. Sabri2, B. Sattler2; 1Medical University of Vienna, 
Vienna, AUSTRIA, 2University Hospital Leipzig, Leipzig, GERMANY.

Purpose: Without photonic transmission sources in PET/MRI, 
methods for attenuation correction (AC) rely on segmentation of 
MR images or other specialised MR-sequences and atlases to de-
rive a µ-map of the tissue. Most methods neglect attenuation of 
bone to a significant extent, which leads to a bias in quantification 
of tracer uptake in PET. We have developed a head coil with an in-
tegrated transmission source system for PET/MRI to enable direct 
measurement of attenuation using 511 keV photons. Materials 
and Methods: Our head coil system is based on a setup called 
the “liquid drive” presented by Jones et al. It consists of both a 
hydraulic part for driving a point source on a helical path around 
a head-and-neck MR receiver coil. Both parts are fully integrat-
ed within one device. Using sinogram windowing, emission and 
transmission data of an acquisition can be separated. This allows 
for post-injection measurements and reduces scatter in the trans-
mission channel. To obtain the µ-map the logarithm of the ratio 
of a blank and a transmission sinogram is calculated and recon-
structed using an OSEM algorithm. The performance of the trans-
mission source system is evaluated using the µ-map of four differ-
ent AC methods for comparison. Following successful phantom 
measurements, a piglet with a weight of 15 kg was injected with 
53 MBq of [18F]-labelled Sodium Fluoride ([18F]-NaF). The µ-map 
obtained with our head coil system on a Siemens Biograph mMR 
is compared with the standard MR based µ-map obtained with a 
Dixon sequence as well as an UTE sequence. Additionally, a CT us-
ing a Siemens Biograph 16 and a 511 keV transmission scan using 
a Siemens ECAT EXACT HR+ as the ground truth were acquired 
for comparison. The CT is converted to a µ-map using Carney’s 
bilinear scaling. The median difference is given in absolute units 
of the linear attenuation coefficient (LAC) for three ROIs (whole 
head, pharynx and mandible) in the µ-map. Results: For all ROIs, 
the LAC values acquired with our head coil system differed the 
least compared to the data acquired on the ECAT (0.002cm-1, 
0.006cm-1, 0.006cm-1). The biggest difference for the whole head 
was found in comparison with the CT (0.013cm-1); for the pharynx 
and the mandible in comparison with the UTE MR-AC sequence 
(-0.055cm-1, 0.015cm-1). Conclusion: We successfully demonstrat-
ed the feasibility of post-injection simultaneous to emission 511 
keV transmission scans in PET/MRI. The results are in very good 
agreement with the gold standard method.

EP-1038
Comparison of Two Methods of Respiratory Motion 
Management for Peri-Diaphragmatic Lesion Assessment in 
PET/MRI
B. Emsen1, M. Vermersch1, D. Didierlaurent2, A. Monnet2, J. Chalaye1, 
L. Baranes1, H. Schmidt3, N. Latouche1, T. Pillon1, J. Deux1, A. 
Luciani1, E. Itti1; 1SyMPTOm PET/MRI platform, Henri Mondor 
Hospital, Creteil, FRANCE, 2Siemens Healthineers, Saint-Denis, 
FRANCE, 3Siemens Healthineers, Erlangen, GERMANY.

Purpose: To evaluate two methods of respiratory motion man-
agement in PET/MRI by comparison with the ungated PET 
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reconstruction within the same patient. Methods: Between 
January and March 2018, 40 patients were referred for whole-
body PET/MRI staging of peri-diaphragmatic tumours (18F-FDG 
in 36 and 18F-DOPA in 4 patients). All underwent a dedicated 
free-breathing gated acquisition of the upper abdomen using 
both an abdominal cushion and a self-navigation signal from 
a radial VIBE sequence to record the respiratory motion, on a 
Biograph mMR (Siemens, Erlangen, Germany). PET images were 
reconstructed ungated as well as using two methods of motion 
management. The first one (HD-Chest®, method A) collects the 
counts within a breathing amplitude from abdominal cushion 
which has the least motion (end-exhalation phase). The second 
(BodyCOMPASS®, method B) divides the respiratory cycle in 5 
bins according to the self-gating signal and, using the entire PET 
record, applies deformation fields derived from the radial VIBE 
on the different bins to elastically match the end-exhalation bin. 
Influence of the two methods on tumour SUVmax, barycentre 
of the metabolic tumour volume and the kidneys (41% SUVmax 
isocontour), and normal liver heterogeneity index in a spherical 
VOI (SUVmax/SUVmean), was assessed. Results: SUVmax of the 
52 peri-diaphragmatic tumours was slightly higher with meth-
od A than with method B, 6.78±4.22 vs. 6.51±4.67, respectively 
(P=0.04), while they did not differ significantly from ungated MR 
attenuation-corrected (MRAC) values (6.56±4.38). A significant 
difference in the barycentre Z-coordinate (cranial-caudal direc-
tion) was also found between the two methods compared with 
non-attenuation-corrected (NAC) tumour metabolic volume, 
NAC-A distance 0.20±0.40cm vs. NAC-B distance 0.36±0.44cm, 
P<0.0001. Slightly higher distances were found when consider-
ing the kidney displacements (n=80), 0.29±0.33 vs. 0.55±0.41, 
respectively (P<0.0001). Finally, normal liver uptake was more 
heterogeneous using method A vs. method B, with heteroge-
neity indexes of 1.37±0.01 vs. 1.35±0.02, respectively (P=0.02). 
Conclusion: Method A leads to slight overestimation of SUVmax 
and more heterogeneous uptake than method B, due to lower 
count statistics. Motion compensation significantly corrects the 
Z-position of tumours, allowing an improved matching of PET 
with MRI in simultaneous free-breathing PET/MRI acquisitions.

EP-1039
ADC-corrected SUV derived from voxel-based SUV-ADC 
scatter plots for the evaluation of soft-tissue tumor 
malignancy and treatment response in FDG-PET/MR 
hybrid imaging: Preliminary results
D. Shinyama1,2, Y. Watanabe2, S. Hong1,2, K. Ishimatsu3, K. 
Sagiyama3, H. Honda3; 1Philips Japan, Ltd., Tokyo, JAPAN, 
2Department of Molecular Imaging and Diagnosis, Graduate 
School of Medical Sciences, Kyushu University, Fukuoka, JAPAN, 
3Department of Clinical Radiology, Graduate School of Medical 
Sciences, Kyushu University, Fukuoka, JAPAN.

Objective: Incorporation of apparent diffusion coefficient 
(ADC) into SUV of FDG might overcome the limitation of a single 
voxel measurement by using maximum standardized uptake 
value (SUVmax). In this study, a new parameter, “cellular SUV” 
(cSUV) was developed using ADC-corrected-SUV. The purpose 
of the present study was to investigate the feasibility of cSUV 

in the evaluation of malignancy grade and treatment effect of 
soft-tissue tumors. Materials and Methods: The consecutive 
126 patients with tumor of soft tissue and bone were included 
in this study, and examined with FDG-PET/MR hybrid imaging. 
Diffusion-weighted-MR and 18FDG-PET images were simul-
taneously acquired along with 3D-T2-weighted images. ADC 
and SUV of the tumor were extracted on a voxel-by-voxel ba-
sis, and semilog-scatterplot of SUV/ADC vs.ADC was generated 
for each tumor. cSUV was assigned as a value on the regression 
line where ADC was 0.5×10-6mm2/sec. Cluster analysis using 
k-means clustering algorithm was also applied with cSUV-mea-
surement when a tumor consists of multiple components such 
as liposarcoma and tumors with large necrotic portions. The 
cSUV was compared with SUVmax to assess diagnostic perfor-
mance for differentiating high-grade tumor and determining 
tumor response to the treatment. The statistical analysis was 
also performed with receiver operating characteristic (ROC) 
analysis for differentiating malignant from intermediate/be-
nign group. A subanalysis of 13 patients who underwent che-
motherapy (n=11) and heavy-particle radiotherapy(n=2) was 
performed with the % change of SUVmax and c-SUV between 
pre- and post-treatment. Results: Malignancy grades of the 126 
tumors were histologically classified into high-grade sarcomas 
(n=79), intermediate-grade (n=12) and benign tumor (n=35). 
cSUV showed higher value than SUVmax in the range of SU-
Vmax greater than 8, while cSUV was found nearly equivalent 
to SUVmax in the range of SUVmax less than 8. The mean and 
standard error of cSUV and SUVmax were 9.5±0.94 and 6.6±0.5 
for high-grade, 5.0±1.6 and 4.4±1.2 for intermediate,4.0±0.64 
and 3.1±0.3 for benign group. In differentiating high from low/
intermediate grade tumors, the area under curve for cSUV (0.77) 
was equivalent to SUVmax (0.78). Tumor response according to 
PERCIST was classified into partial response (n=5), stable dis-
ease (n=7) and progressive disease (n=1). % change of cSUV 
demonstrated decrease of more than 30% in 2 patients with 
stable disease and no interval change in 2 with partial response, 
which agreed well with the findings of % total lesion glycolysis. 
Conclusion: cSUV could be a promising imaging biomarker for 
the assessment of malignancy grade and monitoring treatment 
response.

EP-1040
PET/CT-MR guided radiation therapy workflow
D. Gensanne, P. Gouel, P. Decazes, A. Edet-Sanson, F. Douvrin, F. 
Callonnec, A. Benyoucef, B. Dubray, I. Gardin, P. Véra; Centre Henri 
Becquerel, Rouen, FRANCE.

Introduction: In radiotherapy, an emerging procedure is the 
combination of multimodal imaging, PET/CT and MRI, to con-
tour target volumes and organs at risk. In practice, PET/CT and 
MRI are rigidly registered to the planning CT of radiotherapy 
to perform the volume delineation. Acquiring images using 
the same patient position is necessary to get acceptable con-
tours definition. However, better precision could be obtained 
by performing PET/CT and MRI examinations successively by 
keeping patient in the same position. Materials used to his aim 
and preliminary results are presented. Methods: PET/CT were 



S727 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

performed on a Discovery 710 (GE®) and MRI on an Optima 
MR450w (GE®). Both imagers were equipped with lasers and 
rigid flat panels. Zephyr XL (Diacor®), which is a mobile table on 
air cushion system, was used to transfer immobilized patients 
from one modality to the other. PET/CT and MRI were registered 
to the planning CT of radiotherapy by using « Integrated Regis-
tration » software of the AW Server 3.2 (GE®). Rigid registration 
matrix of PET/CT and MRI were then used to calculate the pitch 
and roll values. These values obtained for immobilized patients 
moved with this mobile table were compared to those obtained 
by repositioning patients for each modality with lasers only. Re-
sults: Six patients were acquired by using the mobile table and 
10 without. For PET/CT and MRI the pitch and roll median val-
ues by using Zephyr XL (Diacor®) were 0.06° ± 0.33 and 0.11° 
± 0.45, respectively. By repositioning the patients, these values 
were 0.34° ± 1.75 and -0.23° ± 1, respectively. Conclusion: In 
multimodal imaging combining PET/CT and MRI to guide radio-
therapy, these preliminary results suggest that a mobile table 
on air cushion system, Zephyr XL (Diacor®), could reduce posi-
tion uncertainties during the rigid registration process with the 
planning CT of radiotherapy. If confirmed, it could improve the 
PET/CT-MR guided radiation therapy workflow by increasing the 
accuracy of the delineation.

EP-1041
Insert mouse PET, for high-field MR, based on one single 
monolithic scintillator
G. Cañizares1, S. Berr2, A. Gonzalez-Montoro1, S. Majewski2, J. M. 
Benlloch1, A. J. González1; 1Instituto Instrumentation Molecular 
Imaging, Valencia, SPAIN, 2University of Virginia, Charlottesville, VA, 
UNITED STATES OF AMERICA.

Introduction: Most commercially available PET are based on 
pixelated technology. As an alternative, monolithic scintillators 
have been employed and photon absorption location is cal-
culated with high precision from the shape of the scintillation 
light distribution. 3D absorption localization for both pixelated 
and continuous crystals is inaccurate at the edges because the 
light pattern is truncated, leading to a degradation of the spa-
tial resolution. Spatial resolution will improve if the edges of the 
scintillator are removed. Using a single crystal scintillator tube 
would effectively remove all edges. Methods: We acquired a 
coincidence data set using standard continuous scintillators 
and compared the resolution in the reconstructed image with 
that obtained using the same data but omitting coincidences 
with one or both photons near a crystal edge. Images were re-
constructed using LORs that included the entire crystals and 
with LORs involving only the inner 60% of each crystal, simulat-
ing the proposed continuous-tube detector behavior. The data 
set was acquired using a mini Derenzo (0.75 mm) imaged with a 
prototype Bruker small animal PET insert. The insert is currently 
installed at University of Leuven. Results: We have reconstruct-
ed the data using MLEM algorithm with 35 iterations, voxel and 
virtual pixel sizes of 0.25 mm and 1.5 mm, respectively. This 
scanner employs continuous crystals (10 mm thickness), which 
are suitable to simulate an ideal detector without edge effects. 
Projections through the hot rods were obtained and fitted with 

Gaussians. The fitted Gaussian width (which is proportional to 
FWHM) is 1.45 mm on average for the Original data set and 1.19 
mm for the Filtered data set. This represents a roughly 23% in-
crease in resolution. The measured spatial resolution for the Al-
bira Si insert is 0.75 mm. Based on these results, the resolution 
of the proposed system is estimated to be 0.6 mm. Conclusion: 
A PET scanner built around an ‘edgeless’ scintillator tube de-
sign is expected to have a spatial resolution of 0.6 mm, which 
approaches the spatial resolution limits of PET. We will show a 
design based on a single tube with an inner circular face and 
10 facetted outer faces. Simulations and reconstruction data is 
currently undergoing.

EP-1042
Tumour-benign classification of PET-MRI radiomic 
features in prostate cancer patients with machine learning 
approaches
L. Papp, M. Grahovac, C. P. Spielvogel, R. Agha, D. Mohamad, M. 
Hamboeck, L. Kenner, T. Beyer, M. Hacker, M. Hartenbach; Medical 
University of Vienna, Vienna, AUSTRIA.

Introduction: Prostate cancer is the most common type of 
cancer in men representing a wide range of pathologies from 
benign alterations to aggressive tumor patterns. Our goal was to 
establish a tumour-benign predictive model built on large-scale 
analysis of radiomic PET/MRI, PSA as well as patient demograph-
ics features with supervised Machine-Learning (ML) approaches. 
Materials and Methods: Hounded and twenty-two prostate 
cases were collected having a dual-tracer multi-parametric PET/
MRI including 18F-FMC, 18F-FMC+68Ga-PSMAHBED-CC (dual-tracer) 
PET, furthermore, T2, ADC, iAUC, KEP, Ktrans and Ve MRI imag-
es. In addition, each case had the respective PSA blood values 
and histopathological analysis which served as ground truth for 
the predictive analytics. Semi-automated delineation of lgPIN, 
hgPIN, BPH, Prostatitis, and Gleason regions in PET/MRI imag-
es was performed in the Hybrid 3D software (Hermes Nuclear 
Diagnostics, Stockholm, Sweden). Tumour-to-background ratio 
(TBR) of PET region voxel values were calculated (background: 
gluteal muscle). Overall 589 in vivo features including gener-
al, histogram, shape, gray-level co-occurrence matrix (GLCM), 
gray-level zone size matrix (GLZSM), neighborhood gray-tone 
difference matrix (NGTDM) and fusion features were extract-
ed in addition to patient age and the PSA values per lesion. 
Establishment of the tumour-benign predictive model was 
performed by applying automated feature selection and fea-
ture weight estimation via machine learning (ML) approach-
es [1]. Predictive performance was estimated by Monte Carlo 
cross-validation. Results: The cross-validation revealed 83% 
sensitivity, 80% specificity, 81% accuracy, 87% positive-predic-
tive value and 74% negative-predictive value of the machine 
learning established tumour-benign predictive model. Overall 
20 features were selected by ML as predictive including GLCM 
features from VE, ADC, KEP, iAUC, Fusion features from the com-
bination of PSMA+FMC, FMC+Ktrans, PSMA+VE, FMC+ADC and 
NGTDM features from iAUC, PSMA, ADC, KEP. Neither T2 MRI, 
nor PSA or patient features were selected by ML as relevant for 
tumour-benign classification. Conclusions: Differentiation of 
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tumour and benign lesions in multi-parametric PET/MRI based 
on radiomics in vivo features is feasible with a high accuracy. 
References: 1: Papp L, et al. Glioma survival prediction with the 
combined analysis of in vivo 11C-MET-PET, ex vivo and patient 
features by supervised machine learning. J Nucl Med. November 
2017:jnumed.117.202267.
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EP-1043
The Added Benefit of Hybrid SPECT/CT in Bone 
Scintigraphy in Breast Cancer
M. Somai, I. Meddeb, K. Limam, I. Yeddes, A. Mhiri; Institut Salah 
Azaiez, Tunis, TUNISIA.

Introduction: In breast cancer, bone is the first site of metasta-
sis. Bone scintigraphy is frequently used for detecting malignant 
bone involvement. However, in planar mode, the lack of spec-
ificity of bone scintigraphy can cause false positives and false 
negatives. The aim of our work was to show the added benefit 
of SPECT/CT over planar bone scintigraphy in diagnosing malig-
nant bone involvement in patients followed for breast cancer. 
Subjects & Methods: It was a descriptive and retrospective 
study of 97 patients being followed for breast cancer. These 
patients with equivocal bone metastatic status on planar scin-
tigraphy underwent a SPECT-CT of a selected volume. Clinical/
imaging follow-up and/or histopathology were taken as the 
reference standard. Results: The analysis of the whole body pla-
nar scintigraphy revealed 164 equivocal foci of fixation. These 
foci sat preferentially on the axial skeleton, more precisely in the 
spine (52.4% of foci) and the chest (15.8%). The most frequent 
spinal involvement was in the dorsal spine.The indeterminate 
foci explored by SPECT/CT were classified into metastatic in 29% 
of the cases, benign in 54%. The other 17% of the foci remained 
equivocal. The seat of the lesions was rectified in 10 cases. The 
SPECT/CT also allowed visualizing 14 new lesions not seen on 
the planar bone scintigraphy.After SPECT/CT we were able to 
classify 75.2% of the patients and 24 patients remained with in-
determinate status. SPECT/CT was used to classify two patients 
from metastatic to non-metastatic. The final diagnosis retained 
by the clinician was concordant with results of SPECT / CT in all 
positive cases. Conclusion: The SPECT/CT allowed an improve-
ment in the sensitivity and specificity of the bone scintigraphy, 
by removing the indeterminacy on equivocal lesions seen on 
planar bone scintigraphy, by specifying the localization and the 
exact extent of the lesions and by bringing out new lesions not 
seen on planar bone scintigraphy, so it could have a significant 
improvement of patient’s management.

EP-1044
Quantitative 4D-MSPECT Stress Radionuclide Myocardial 
Perfusion Imaging Predicts Significant Coronary Artery 
Stenosis

T. Taerakul, A. Boonyaleepan, T. Narawong, A. Mingmongkolchai, 
S. Sisai, P. Runpo; Rajavithi hospital, Bangkok, THAILAND.

Background: Stress radionuclide myocardial perfusion imaging 
is one of the initial evaluation methods of coronary artery dis-
ease. Nuclear medicine physicians usually use qualitative analy-
sis method to interpret result. However, quantitative analysis has 
better reproducibility of measurements and equal diagnostic 
accuracy of visual observers. In this study, we used quantitative 
method of 4D-MSPECT software to evaluate ability to predict 
coronary artery stenosis. Methods: 122 patients who suspect-
ed coronary artery disease were done myocardial perfusion 
scan and followed by cardiac catheterization. Perfusion severity 
scores of 3 coronary arteries and left ventricular ejection fraction 
(LVEF) values from 4D-MPECT software were analyzed with to 
predict significant coronary artery stenosis and factor associa-
tion. Results: Higher perfusion severity score of 3 coronary ar-
teries had more significant coronary artery stenosis. Significant 
coronary artery stenosis had higher mean difference of severi-
ty scores of myocardial perfusion, wall motion, wall thickening 
and LVEF than controls in all 3 coronary arteries (p value <0.05) 
except in wall motion severity score of left circumflex artery (p 
value = 0.479). Conclusion: Severity scores of stress radionu-
clide myocardial perfusion imaging and LVEF from 4D-MSPECT 
software can predict significant coronary artery stenosis of all 
3 main coronary arteries and higher perfusion severity score 
had higher change for significant coronary artery stenosis. Key-
words: coronary artery disease, radionuclide myocardial perfu-
sion imaging

EP-1045
Image contrast of 177Lu-filled spheres as measured with a 
GE Discovery 670 CZT SPECT/CT system
M. Sandstrom1, A. Sundin1, M. Lubberink1, M. Ljungberg2; 1Uppsala 
University, Nuclear medicine & PET, SWEDEN, 2Lund University, 
Department of Medical Radiation Physics, SWEDEN.

Aims: Fractionated therapy with 177Lu-Octreotate is an effective 
treatment option for patients with generalized neuroendocrine 
tumors. The most frequently applied therapy protocol with 
177Lu-octreotate is based to providing patients of four treatment 
cycles of 7.4 GBq. However, an increased number centers also 
administer an individualized amount of activity, based on e.g. 
absorbed dose calculations. These absorbed dose calculations 
rely on quantitative images obtained with a scintillation cam-
era. The aim of this study was therefore to evaluate a potential 
improved quantitative imaging capabilities 177Lu when using 
the new GE Discovery 670 CZT SPECT system with solid-state 
detectors. We compare the results from this SPECT system to 
results obtained on a standard GE Discovery 670 PRO SPECT sys-
tem equipped with NaI(Tl) crystal. Materials and methods: We 
used a phantom, originally designed for image quality controls 
of PET systems (NEMA NU 2-2001). Six spheres were filled with 
a concentration of 8:1 relative to the background activity. Ac-
quisition was performed over 120 projection views around 360° 
using a 128x128 matrix and 30 sec per frame. For the CZT sys-
tem, we have a custom-made medium energy collimator and 
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for the 670 PRO system, a standard MEGP collimator was used. 
The energy window settings were 208 keV ± 6 % and 208 keV ± 
10 % for the CZT and the PRO, respectively. A low-dose CT was 
acquired for attenuation correction. Images were reconstruct-
ed using OS-EM (8 subsets and 4 iterations). No scatter correc-
tion or resolution recovery was performed since the aim was to 
study the difference in system performance. We evaluated the 
differences between the systems in terms of percentage image 
contrast of the spheres relative to the background. Results: The 
percent contrasts for the smallest to the largest sphere were for 
the PRO system 10, 14, 21, 33, 40 and 51 % while for the CZT sys-
tem they were 10, 12, 35, 53, 60 and 63 %. These results indicate 
that that, because of the superior spatial- and energy-resolution 
for the CZT system, the image contrast is improved and because 
of this potentially make the 177Lu images more accurate and 
quantitative. Conclusions: Quantitative imaging with a GE Dis-
covery 670 CZT system on 177Lu provides a better image contrast 
as compared to using a GE Discovery 670 PRO system.

EP-1046
Calibration of a SPECT/CT System for 99mTc Activity 
Quantification
O. Ferrando1, A. Chimenz1, F. Foppiano1, A. Ciarmiello2; 1Medical 
Physics Department - St Andrea Hospital - ASL5 Spezzino, La 
Spezia, ITALY, 2Nuclear Medicine Department - St Andrea Hospital - 
ASL5 Spezzino, La Spezia, ITALY.

Aim: To verify a methodology for quantitative SPECT calibration 
and to evaluate the activity quantification performance of our 
SPECT/CT scanner (SYMBIA T2 - SIEMENS). Materials and Meth-
ods: Quantitative SPECT/CT studies can be performed using the 
methodology proposed by Zeintl et al [1]. The instrumentation 
consists of an uniform cylindrical phantom (5680 mL) and an 
IEC NEMA torso-phantom containing hot sphere inserts with 
volumes in the range (0.5 - 25) mL. 99mTc was used to prepare 
the radioactive solutions. Different sphere-to-background ra-
tio (RSB) were used (61:1, 44:1, 33:1, 10:1). Images were recon-
structed using the proprietary OSEM 3D algorithm (FLASH 3D, 
Siemens Healthcare), CT-based attenuation correction, energy 
window-based scatter correction. The phantom results were ex-
tended to 99mTc-MAA patient acquisitions for activity quantifi-
cation in liver lesions. Results: A calibration factor of 17190 cps/
mCi was obtained for 99mTc. Recovery coefficients vary from 90% 
(for volumes ≥ 25 mL) to 20% (for volumes up to 0.5 mL). Hot 
sphere contrast and activity quantification improve with high-
er updates (iteration number and subsets) while the sphere to 
background ratio and the background variability increase. For 
128 updates (16 iterations/8subsets) and no post-smoothing fil-
tering the activity recovery for a volume ≥ 25 mL is about 90% 
with a background variability >10%. A balance between activity 
recovery and background variability (<10%) is obtained with 8 
iterations, 8subset and no filtering. Applying the phantom re-
sults to 8 MAA-99mTc patient acquisitions, activity accumulat-
ed in liver lesions can be determined with an accuracy ≤10% 
. Conclusion: With the proposed methodology spect activity 
quantification can be reached with an accuracy ≤10% for 99mTc 
acquisitions. In the future the method will be tested also with 

other isotopes used in the clinical practice. It can be particularly 
useful in those SPECT systems where quantification methods 
are not yet commercially available. References: [1] J. Zeintl et 
all. “Quantitative accuracy of clinical 99mTc SPECT/CT using or-
dered-subset expectation maximization with 3-dimensional 
resolution recovery, attenuation, and scatter correction,” Journal 
of Nuclear Medicine, vol. 51, no. 6, pp. 921-928, 2010

EP-1047
Utility Of 123I-MIBG Standardized Uptake Value In Patients 
With Refractory Pheochromocytoma And Paraganglioma
H. Wakabayashi, T. Konishi, H. Yoneyama, A. Inaki, D. Kayano, T. 
Hiromasa, H. Mori, T. Yamase, S. Watanabe, N. Akatani, S. Kinuya; 
Kanazawa University Hospital, Kanazawa, JAPAN.

Introduction: Single photon emission tomography (SPECT) 
with metaiodobenzylguanidine (MIBG) is an important diag-
nostic tool in refractory pheochromocytoma and paragangli-
oma. Tumor-to-background ratio (TBR), which has a limitation 
affected by the setting of background, has been used to assess 
disease activity because of a difficulty of SPECT quantification. 
Recent quantification technique of SPECT/CT would bring ad-
vantages in image interpretation. The aim of this study is to as-
sess the relation of 123I-MIBG maximum standardized uptake val-
ue (SUVmax) to the TBR and urine catecholamines in patients with 
refractory pheochromocytoma and paraganglioma. Methods: 
This study included 13 patients with malignant pheochromo-
cytoma and paraganglioma who underwent 131I-MIBG therapy. 
In total, 26 123I-MIBG SPECT/CT scans were acquired before and 
after the therapy. The observed lesions in whole-body images 
were analyzed and the maximum number of lesions per scan 
was 10. 123I-MIBG SUVmax was calculated semi-automatically by 
Q.Metrix package (GE Healthcare). The TBR was manually calcu-
lated as following formula and averaged in serial 3 slices: (Max 
count in the lesion - max count of background) / max count 
of background. Background was set in contralateral area. When 
a background region of interest could not be set in the area, 
it was set in a thigh. Urine catecholamine was collected to ex-
amine disease activity. The TBR and urine catecholamines were 
compared with 123I-MIBG SUVmax by linear regression analysis. A 
P value less than 0.05 was considered as statistically significant. 
Results: All patient had MIBG-avid lesions on 123I-MIBG SPECT/
CT. A good relation between 123I-MIBG SUVmax and TBR were 
observed (r2=0.72, y=0.80x). Additionally, 123I-MIBG SUVmax was 
significantly correlated with urine catecholamine hormones: 
dopamine, r2=0.17, vanillylmandelic acid, r2=0.28, homovanillic 
acid, r2=0.17, and normetanephrine, r2=0.30, respectively. Con-
clusions: The 123I-MIBG SUVmax demonstrated similar trends with 
the TBR and reflected urine catecholamines. The semi-automat-
ic quantification method of SPECT/CT would be important tool 
to evaluate disease activity.

EP-1048
A Crosstalk Compensation for Simultaneous 99mTc/123I/111In 
Triple-isotope SPECT Imaging by Filtering Technique and 
Artificial Neural Network
K. Chuang1, M. Yang1, C. Chiang1, H. Lin2; 1National Tsing-Hua 
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University, Hsin-Chu, TAIWAN, 2Medical Physics Research Center, 
Institute for Radiological Research, Chang Gung University/Chang 
Gung Memorial Hospital, Linkou, Taoyuan, TAIWAN.

Aim: To reduce scan time and avoid mis-registration artifact, 
triple isotope simultaneous acquisition (TISA) of SPECT can be 
used to visualize three radiotracer distributions at the same time. 
However, TISA is troubled by the crosstalk when the photopeaks 
are close, e.g. 99mTc (140 keV) and 123I (159 keV) or 123I (159 keV) 
and 111In (171 keV). Artificial neural network (ANN) is mostly em-
ployed to tackle the crosstalk. Conventional ANN techniques 
require more than 20 energy windows which are not support-
ed by current SPECT. In this study, we incorporated ANN with 
attenuation information by applying a filter on the collimator 
using only six energy windows to togle the crosstalk. Prelimi-
nary study shows this technique is feasible for clinical applica-
tions. Materials and methods: A metal filter placed over the 
collimator can be used to attenuate photons of different energy 
by various degrees. Based on the attenuation difference of the 
gamma from each isotope, we successfully decontaminated the 
crosstalk in dual isotopes simultaneous acquisition (DISA) using 
only 4 energy windows in the past. In this study, we extend the 
filtering technique to TISA. ANN consisted of three layers: input 
(12 nodes), hidden (12 nodes), and output (3 nodes) was con-
structed. Photon counts in the six energy windows ([90 105], 
[105 120], [120 130], [130 150], [150 166], and [225 265] keV) 
from scans with and w/o filter are fed into ANN. The outputs 
are the projection data of the three isotopes with crosstalk and 
scatter corrected. A GATE Monte Carlo code is used for the TISA 
SPECT simulation. Results: A gold filter with 0.1 mm thickness 
is attached to one of the collimator of a dual-heads E.CAM (Sie-
mens, German) for the TISA simulation study. Preliminary results 
show that the crosstalk is successfully resolved by the proposed 
method. The results show that quantitative recovery from mixed 
99mTc, 123I, and 111In sources is comparable to that from matched 
single-isotope sources. Conclusion: In this study, a TISA SPECT 
technique to tackle the crosstalk using a filter is proposed. Pro-
jection data with and without filter are inputted to an ANN to 
separate the energy spectrum of the three isotopes. Due to 
the extra information provided by the filtering, only 6 energy 
windows are needed. This method is simple to perform and yet 
generates promising results.

EP-1049
Sentinel Lymph Node Fingerprinting
U. Nahum1, C. Seppi1, P. A. von Niederhäusern1, S. Pezold1, S. K. 
Haerle2, P. C. Cattin1; 1University of Basel, Allschwill, SWITZERLAND, 
2Head and Neck Surgical Oncology Hirslanden Clinic St. Anna., 
Lucerne/Luzern, SWITZERLAND.

When locating Sentinel Lymph Nodes (SLN), surgeons use the 
state-of-the-art imaging devices, such as a 1-dimensional gam-
ma probe or less widely spread a 2-dimensional gamma camera. 
These devices project the 3D subspace onto a 1D respectively 
2D space, hence loosing accuracy and the depth of the SLN 
which is very critical, especially in the head and neck area with 
many critical structures in close vicinity. Recent methods which 

use a multi-pinhole collimator and a single gamma detector im-
age try to gain a depth estimation of the SLN. The low intensi-
ty of the sources together with the computational cost of the 
optimization process make the reconstructionin real-time very 
challenging. In this paper, we use the optimal design approach 
to improve the classical pinhole design, resulting in a non-sym-
metric distribution of the pinholes on the collimator. This new 
design shows a great improvement of the accuracy when recon-
structing the position and depth of the radioactive tracer. Then, 
we formulate our Sentinel Lymph Node Fingerprinting (SLNF) 
algorithm, inspired by MR-fingerprinting, for fast and accurate 
reconstruction of the tracer distribution in 3D space. As a further 
advantage, the method requires no pre-processing, i.e. filtering 
of the detector image and is very stable in its performance even 
for low exposure times. In our ex-vivo experiments, we success-
fully located multiple Technetium 99m (Tc-99m) sources with an 
exposure time of only one second and a very low relative L²-error. 
These promising results under short exposure time are very en-
couraging for the biopsy for SLN. They can give the surgeon an 
accurate 3D position estimation of the sentinel lymph node and 
hence, can potentially reduce the trauma for the patient.

EP-1050
Manual fusion as an alternative for nuclear medicine 
departments with dedicated equipments: how to improve 
the sensitivity, specificity and accuracy of the diagnostic 
test in the detection of axial skeletal injuries. Our 
experience
M. Agolti, L. Solari, C. Aruga, M. Rettore; Centro de Medicina 
Nuclear - Clinica Modelo, Parana - Entre Rios, ARGENTINA.

Purpose: to compare the sensitivity and specificity in SPECT 
of bone and in the manual fusion of SPECT-CT in axial lesions. 
We believe that this could be a good alternative for places with 
dedicated SPECT, to increase sensitivity and specificity. Deter-
mine the accuracy of the different diagnostic tests compared 
to the likelihood ratios. Subjects and Methods: Oncology pa-
tients with CT; performed at our institution the same day we did 
SPECT, with hypermetabolic lesions, between 2016 and 2018, 
75 injuries in total. We use Horos Software for the fusion of the 
images of the modalities, the studies were valued by the nuclear 
physicians. Planar images, SEPECT, CT and SPECT-CT were eval-
uated. Results: For the calculation of Sensitivity (S) and Specific-
ity (E) Fisher’s Exact Test (p.- 5%) was used and SPECT-CT Fusion 
was considered as Standard Gold. The diagnostic accuracy of 
the different tests used was measured through the likelihoods 
ratio (LR +, LR-). For the statistical analysis, the SPSS software and 
the Diagnostic Test Calcultator were used respectively. The first 
findings of four groups of comparative diagnostic tests were: for 
planar scintigraphy, 29 positive lesions (S = 65.90%, E = 61.29%). 
In SPECT, 30 positive lesions were recorded (S = 68.20%, E = 
77.41%). For CT we found 34 positive lesions (S = 77.27%, E = 
93.54%). As a second finding, the diagnostic accuracy was statis-
tically significant in SPECT (p = 0.0001) and CT (p = 0.0001) than 
in planar scintigraphy (p = 0.0333). As a third finding the values 
of likelihood ratios: Planar scintigraphy (LR + = 1.50 and LR- = 
0.50), in SPECT (LR + = 3.0 and LR- = 0.41), in CT (LR + = 12 and 
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LR- = 0.24) in Fusion SPECT-CT (LR + = 99999 and LR- = 0.00). 
Conclusion: The added value of the fusion in the final diagno-
sis, which is the clinical utility over the initial diagnosis in planar 
scintigraphy, was 36.00%. The impact of positive LR values great-
er than 10 and negative LR less than 0.1 in the fusion manual 
SPECT-CT indicates that it is highly relevant, together with the p 
= 0.0001 value, which determines with high certainty a change 
in clinical behavior and the taking of subsequent exams. We can 
say that it is a method available to increase the sensitivity and 
specificity in the accuracy of the etiological diagnosis, for those 
centers that do not have hybrid equipment.
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EP-1051
Impact of tumour morphology on routine clinical 
dosimetry calculations in molecular radiotherapy
A. M. Denis-Bacelar1, A. J. Fenwick1,2, K. M. Ferreira1, A. P. 
Robinson1,3,4, J. L. Wevrett1,5; 1National Physical Laboratory, 
Teddington, UNITED KINGDOM, 2University of Cardiff, Cardiff, 
UNITED KINGDOM, 3University of Manchester, Manchester, UNITED 
KINGDOM, 4The Christie NHS Foundation Trust, Manchester, 
UNITED KINGDOM, 5Royal Surrey County Hospital, Guildford, 
UNITED KINGDOM.

Aim: Molecular radiotherapy delivers radiation to malignant cells 
whilst minimising the damage to healthy tissue via the interac-
tion of radiopharmaceuticals with molecular sites and receptors. 
Accurate tumour dosimetry following molecular radiotherapy is 
essential to enable the investigation of absorbed dose-response 
correlations and treatment optimisation. This is often performed 
using so-called S-values calculated under the assumption of a 
unit density spherical representations of a tumour with uniform 
uptake. The aim of this study was to quantify the effect tumour 
shape on absorbed dose estimates. Materials and Methods: The 
general purpose EGSnrc/EGS++ Monte Carlo (MC) code [1] was 
used to generate the S-values needed to perform tumour dosim-
etry for a range of radionuclides: 32P, 89Sr, 90Y, 131I, 153Sm, 166Ho, 177Lu, 
186Re and 188Re. The decay data from the RADTABS/MIRD software 
was used [2]. Sphere S-values commonly used for tumour dosim-
etry calculations were calculated for volumes raging between 
0.01 and 6000 ml. To study the impact of tumour shape on the 
self-irradiation absorbed dose S-values, a set of constant volume 
cylinders was used: 1, 5, 10, 20, 50 and 100 ml with radii ranging 
between 0.3 and 5 cm. Cylinder S-values were calculated and com-
pared to the sphere values. Results: A dependency between the 
cylinders’ surface are to volume ratio and the S-values was found 
for cylinders of the same volume. For a given volume, the cylinder 
S-value peaked at the smallest surface area and the differences 
between cylinder and sphere S-values increased as the surface 
area diverged from the smallest value. The smallest and largest 
differences were observed for low and high energy radionuclides, 

respectively. As an example, for a 10 ml tumour, the differences 
ranged between 0.03% and 4.1% for 177Lu, and between 1.9% and 
36% for 90Y, corresponding to cylinder radii of 1.25 and 3.5 cm. The 
differences between cylinder and sphere S-values decreased for 
larger tumour volumes. Conclusion: Sphere S-values routinely 
used in clinical dosimetry can significantly overestimate the ab-
sorbed dose delivered to tumours in patients undergoing molec-
ular radiotherapy, in particular for high energy radionuclides such 
as 90Y. For a given tumour volume, the error introduced in the 
tumour absorbed dose increased with the surface area. Further 
tumour shapes and a correction method will be investigated. [1] 
Kawrakow I et al. EGSnrc C++ class library Report PIRS-898 (2017). 
[2] Eckerman KF, Endo A. MIRD: radionuclide data and decay 
schemes. (2007).

EP-1052
An individual approach to Molecular radiotherapy 
dosimetry using 3D printed phantoms
B. Pietras1, D. Cullen1, E. Price1, S. Pells1, N. Calvert2, D. Hamilton2, 
E. Page2, J. Tipping2, A. Robinson3; 1The University of Manchester, 
Manchester, UNITED KINGDOM, 2The Christie NHS Foundation 
Trust, Manchester, UNITED KINGDOM, 3National Physical 
Laboratory, Teddington, UNITED KINGDOM.

Bringing Molecular radiotherapy dosimetry up to the standard 
set by European Directive 2013/59/Euratom [1] requires con-
sideration of a range of factors. Notable of these is the wide 
variation in anatomy from patient to patient, particularly when 
organ deformation by bulky disease is considered. These geo-
metrical effects coupled with varying biokinetics, mean that 
the dose received from standard administered activity may vary 
by up to an order of magnitude [2]. An accurate determina-
tion of both self- and cross-dose from the MRT therapy may be 
achieved using Monte Carlo methods, enabling dosimetry on 
a voxel-by-voxel basis. Validation of these simulations may be 
achieved via imaging millimeter accurate 3D printed organ sets, 
derived from CT scans of real patient geometries, with patient 
representative doses. Accuracy of dose calculation using two 
SPECT cameras and dosimetry software packages may also be 
assessed. A series of patient organ phantoms has been manu-
factured and SPECT scans performed using both 99mTc and the 
β emitting 177Lu; emerging clinically for PRRT. The ultimate aim 
is the creation of a database of patient specific S-factors, which 
give a measure of the dose per unit activity for defined regions 
of source and target. This would enable dose to be determined 
on an individual patient basis, improving with the granularity of 
the database. [1] European Society of Radiology (ESR, D Akata, 
E.J. Adam, J Damilakis, H Ducou lePointe, R Loose, C Owens, G 
Frija, F Kainberger, Laura Oleaga, M Prokop, EliseoVano, Ahmed 
Meghzifene, Graciano Paulo, David Koff, W Stiller, and D Shep-
pard.Summary of the european directive 2013/59/euratom: es-
sentials for health professionalsin radiology. 6:411-417, 08 2015.
[2] L. Bodei, M. Cremonesi, C. Grana, P. Rocca, M. Bartolomei, M. 
Chinol, andG. Paganelli. Receptor radionuclide therapy with 
90Y-[DOTA]0-Tyr3-octreotide (90Y-DOTATOC) in neuroendo-
crine tumours. European Journal of Nuclear Medicine andMo-
lecular Imaging, 45(8):1366-72, July 2004.
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EP-1053
3D verification of radiation therapy plans with the 
cylindrical dosimeter as a prototype of the body form
E. Sukhikh1, L. Sukhikh2, M. Anikin3, A. Naymushin2, S. Evgeniia4,3, 
A. Vertinsky5; 1Tomsk Regional Oncology Center, Tomsk, RUSSIAN 
FEDERATION, National Research Tomsk Polytechnic University, 
Tomsk, RUSSIAN FEDERATION, Tomsk, RUSSIAN FEDERATION, 
2National Research Tomsk Polytechnic University, Tomsk, RUSSIAN 
FEDERATION, Tomsk, RUSSIAN FEDERATION, 3National Research 
Tomsk Polytechnic University, Tomsk, RUSSIAN FEDERATION, 
4Tomsk Regional Oncology Center, Tomsk, RUSSIAN FEDERATION, 
5Tomsk Regional Oncology Center, Tomsk, RUSSIAN FEDERATION, 
Tomsk, RUSSIAN FEDERATION.

Introduction: According to the AAPM TG-119 protocol, the 
criterion for passing the radiation therapy plan is gamma index 
γ(3%, 3 mm) ≥ 95%. It was shown in [1] that the use of γ(3%, 3 
mm) ≥ 95% criterium for several IMRTs and VMAT plans gives 
large systematic errors in the dose value comparing with γ(2%, 
2 mm) ≥ 95%. The AAPM TG-119 protocol [2] was changed by 
a new protocol AAPM TG-244 [3] for the commissioning of the 
treatment planning systems for IMRT and VMAT and QA proce-
dures. VMAT plans also need volume dosimetric verification. The 
purpose of this work was to verify the Monaco plans for VMAT 
irradiation using a set of equipment of the dosimetric phantom 
ArcCHECK together with the SNC Patient and 3DVH programs 
at the Elekta Synergy accelerator according to AAPM TG-244, 
and to estimate the differences between the 2D and 3D esti-
mates. Material and Methods: For the analysis, four radiother-
apy VMAT plans for different localizations and fractional regimes 
were taken: head-neck (70 Gy/27 fraction), prostate (35Gy/5frac-
tion), brain (60Gy/30fraction) and liver (30Gy/2 fraction). All 
plans were created using planning system Monaco v.5.10.02. 
Dose delivery was carried out using Elekta Synergy linac. VMAT 
plan verification was done using cylindrical phantom ArcCHECK 
(Sun Nuclear) together with the SNC Patient and 3DVH software 
package. Results: A technical malfunction of the accelerator 
diaphragm was detected with the help of the criterion γ(2% L, 
2 mm, TH = 5%) using an example of a few irradiation plans, 
which could not be detected at milder values of the gamma 
index γ(3% L, 3 mm, TH = 5%). Thus, the use of more stringent 
gamma-index criteria γ (2% L, 2 mm,) allows evaluation of dis-
tribution and find out the nature of the systematic errors that 
can be missed by using “soft” criteria or 2D-verification of plans. 
Conclusion: The use of 3D dosimetric evaluation with the help 
of the 3DVH program allows to proceed to more complex anal-
ysis of the results of verification of treatment plans. In this case, 
the value of the gamma index is only the first step to analyze the 
data obtained. The 3DVH software allows you to obtain a dose 
distribution in each voxel and patient contours, which makes it 
possible to analyze the DVHs. In this case, the conclusions on 
treatment plan passage should be based on the measured dose 
distribution for the target and the organs at risk.

EP-1054
Image-based internal dosimetry of Ac-225 labeled NOTA-
trastuzumab in mice

W. Kim, K. Kim, J. Kang, H. Sheen, Y. Lee, K. Lee, I. Lim, S. Lim, S. Woo; 
Korea Institute of Radiological and Medical Sciences, Seoul, KOREA, 
REPUBLIC OF.

Objectives: Targeted alpha therapy (TAT) offers to inhibit or 
kill the selected metastasis cancer cell. Actinium-225 (Ac-225) 
which is emitted alpha is a candidate of the radioisotope for 
cancer treatment of TAT. The aim of this study was to evaluate 
internal dosimetry of 225Ac-NOTA-trastuzumab using 64Cu-NO-
TA-trastuzumab mice PET/CT image. Methods: 64Cu-NO-
TA-trastuzumab was injected into a mouse 7.4 MBq intrave-
nously. The injected mouse was scanned in the dedicated small 
animal PET/CT scanner (Inveon, Siemens Healthcare, Malvern, 
PA). After 64Cu-NOTA-trastuzumab was administrated, the data 
were acquired at 6 time points after 64Cu-NOTA-trastuzumab 
administration (1, 2, 6, 24, 48, and 70 h). Residence times were 
computed via time activity curves of the acquired PET time 
series data. The heart, kidney, liver, spleen and stomach were 
segmented in CT images for their absorbed fractions of total 
absorption. In order to calculate S-value Ac-225 absorbed dose 
was simulated by Geant 4 Monte Carlo simulations. The organ 
absorbed dose for Ac-225 labeled NOTA-trastuzumab was ap-
proximated by extrapolating 64Cu-NOTA-trastuzumab data. The 
relative biological efficacy (RBE) of the alpha particles emitted 
from Ac-225, was estimated to be 5 (RBE = 5). The absorbed 
dose in all decay steps (221Fr, 217At, 213Bi, 213Po, 209Tl and 209Pb) was 
summed up after applying weighting factors in the two possi-
ble pathways of the Ac-225 decay chain, 2% for 209Tl and 98% 
for 213Po. Results: Ac-225 self irradiation S-value in heart, kidney, 
liver, spleen, and stomach were 0.05, 0.02, 0.03, 0.20, 0.26 Gy-g/
MBq-hr, respectively. Residence times of the heart, kidney, liver, 
spleen, and stomach were 3.33, 3.68, 2.66, 2.19 and 1.31 MBq-
hr/MBq, respectively. The estimated 64Cu-NOTA-trastuzuamb 
absorbed dose in heart, kidney, liver, spleen, and stomach were 
0.35, 0.25, 0.06, 0.53, and 0.09 mSv/MBq, respectively. The esti-
mated 225Ac-NOTA-trastuzumab absorbed doses in heart, kid-
ney, liver, spleen, and stomach were 0.17, 0.04, 0.09, 0.26 and 
0.57 SvRBE5/MBq, respectively. Conclusions: In this study, the 
Ac-225 labeled NOTA-trastuzumab dosimetry was performed 
image-based Monte Carlo simulation with Ac-225 decay chain. 
As the result shows that stomach and spleen was the higher 
absorbed dose than heart, kidney, liver. This result of study may 
help to determine appropriate dose for treatment of HER2-pos-
itive cancer cell in clinical area.
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EP-1055
177Lu-DOTATATE Retention and Radiation Protection 
Precautions for Patients Undergoing Inpatient and 
Outpatient Peptide Receptor Radionuclide Therapy of 
Neuroendocrine Tumours
D. L. Levart, E. Kalogianni, B. Corcoran, N. Mulholland, G. Vivian; 
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King’s College Hospital NHS Foundation Trust, London, UNITED 
KINGDOM.

Purpose: To determine appropriate radiation protection pre-
cautions to be followed by patients undergoing peptide recep-
tor radionuclide therapy in order to restrict the dose received 
by the patient’s family members to less than 5 mSv in 5 years, 
and to measure the percentage retained activity at discharge 
for inpatient and outpatient therapies. Methods: The percent-
age activity retention at the time of discharge was measured 
using retrospective data from 32 inpatient 177Lu-DOTATATE 
(Mallinckrodt Radiopharmacy Services) administrations. Planar 
whole-body scans were performed at 4 time points post-ad-
ministration and the geometric mean of the total counts was 
plotted against time. A least squares regression analysis method 
was used to derive the activity retention curves. It was assumed 
that dose rate measurements taken directly post-administration 
follow the same decay curve, and the cumulative dose received 
through contact with the patient was calculated by combining 
this with published social contact times. Precaution durations 
for inpatient and outpatient therapies were defined using an 
iterative process, calculating the number of whole days after 
leaving hospital on which contact should be limited so that the 
relevant dose constraint was not exceeded. The activity reten-
tion at discharge for 20 outpatient and 24 inpatient therapies 
with Lutathera® (Advanced Accelerator Applications) was also 
determined for comparison. Results: For inpatients receiving 
177Lu-DOTATATE from Mallinckrodt a mean of 32.9 % of the ad-
ministered activity was retained at 18.1 hours after initial imag-
ing. For Lutathera® patients mean retentions of 24.4 % at 18.2 
hours and 37.3 % at 5.2 hours were measured for inpatients and 
outpatients respectively. Immediately after 177Lu-DOTATATE ad-
ministration the mean dose rate was measured to be 397 μSv/h 
at 0.1 m and 20 μSv/h at 1.0 m from the lateral mid-abdomen. 
Outpatients should restrict day contact and sleep separately 
from their partner for 15 days. Contact with children should be 
restricted for 15 days, 12 days and 9 days for children below 2 
years of age, 2-5 years and 5-11 years respectively. One addition-
al day should be added to these restriction periods for patients 
treated following an outpatient protocol (except children aged 
5-11 years whose restriction period remains at 9 days). Conclu-
sion: Contact restrictions are necessary to limit the radiation 
dose to members of patients’ households. Applying these pre-
cautions restricts the dose received by family members to less 
than that required under UK legislation and demonstrates that 
177Lu-DOTATATE can be administered safely using both inpatient 
and outpatient therapy protocols.

EP-1056
Eye lens dose in Positron Emission Tomography staff
J. M. Marti-Climent1, V. Morán1, M. L. Mota2, E. Prieto1, M. 
Ginjaume2; 1Clinica Universidad de Navarra, Pamplona, SPAIN, 
2Universitat Politècnica de Catalunya, Barcelona, SPAIN.

The 2013/59/EURATOM Directive states, following ICRP recom-
mendations, a new eye lens dose limit for occupational expo-
sure equal to 20 mSv/year, averaged over a period of 5 years, 

with no year exceeding 50 mSv, instead of the current limit of 
150 mSv/year. Objective: To investigate the eye lens dose re-
ceived by staff working in a PET facility, in order to determine 
whether eye lens dose monitoring or/and additional radiation 
safety measures are required. Methods: Eye lens dose exposure 
was measured for 1-week workload from 5 laboratory techni-
cians and 4 nurses, obtaining a total of 10 and 6 measurements 
respectively. Technicians were involved in PET radiopharmaceu-
tical (RF) synthesis, RF quality assurance, and syringe prepara-
tion. Nurses were taking part in RF administration, patient man-
agement, and PET/CT acquisition. The personnel were provided 
with 2 thermoluminescent dosemeters (TLDs): one calibrated 
in terms of Hp(3) located near to the middle position between 
the eyes, and a whole-body dosemeter calibrated in terms of 
Hp(10) and Hp (0.07) positioned on the thorax. A variety of RF 
were synthetized in the laboratory, and very few were obtained 
from other centers. The RF was automatically transferred from 
the synthesis-cell to the dispensing-cell, where the syringe 
was automatically (FDG) or manually (other RF) loaded. When 
the syringe wasis extracted manually from the hot cell, it was 
placed in a 2.5 cm lead jug and moved to the lock-type-transfer. 
The nurse got the syringe and introduced it into a 5 cm lead 
protector. Then it was moved into an individual administration 
room and the RF was administered to the patient. Results: 
About 55 syringes/week were prepared and administered. The 
maximum technician eye lens dose measured was 25 μSv, and 6 
measurements were below the detection limit of 15 μSv. Nurses 
eye lens dose ranged between 45 and 70 μSv, and their mean 
Hp(3)/Hp(10) was 0.56±0.09 (mean±s.d.) and lower than 0.70. 
The estimated annual eye lens dose for technicians was below 
1.2 mSv considering 48 working weeks/year, while for nurses 
the estimated annual dose ranged between 2.4 and 5.6 mSv, 
considering the measurements normalized to the number of 
administered RF and a work load of 1000 administrations/year/
nurse. Conclusions: This study shows that, with the radiation 
safety procedures implemented in a busy PET facility, the new 
dose limit for the eye lens is unlikely to be surpassed by the PET 
laboratory technicians, and by the nurses attending the patient 
and acquiring the PET/CT.

EP-1057
Measurement of cumulative radiation exposure to 
children and adolescents in contact with outpatients 
treated with low dose radioactive iodine (I-131)
K. Salman1, S. Yassin1, T. Munshi1, M. Al-Malky2, S. Zatari1, S. Al-
Morsy1, D. Abdel-Moety1, M. Al-Ezzi1, A. Bakhsh1, A. Fouda1; 1King 
Abdulla Medical City (KAMC), Makka, SAUDI ARABIA, 2Ministry of 
health, Riyadh, SAUDI ARABIA.

Introduction: Patients treated with radioactive iodine (131I) 
therapy represent radiation hazards to the public, medical staff, 
family members, caregivers and to the environment. Children 
and adolescents sharing the same home with outpatients treat-
ed with 131I in the post therapy period require special concern 
as they represent a more vulnerable group to radiation effects. 
Purpose: Measurement of cumulative radiation exposure (CRE) 
to children and adolescents household contacts of outpatients 
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treated with low dose 131I. Other aim is to look for patients or 
contacts demographic and educational factors that can sig-
nificantly affect radiation exposure to this vulnerable group of 
contacts. Subjects and Methods: Radiation safety instructions 
(RSI), especially those related to children and young adults, were 
properly explained by radiation safety officer (RSO) to 39 pa-
tients prior to outpatient therapy with 131I doses ranging from 
370-1110 MBq. Patients were accompanied by 63 family mem-
bers in these educational sessions about RSI, out of them 13 
were adolescents aged from 14-18 years and 17 were mothers 
of 23 household contacts less than 12 years of age. The whole 
number of children and adolescents sharing home with the pa-
tient in the post therapy period was 99 family members aged 18 
years or younger, including 49 contacts less than 12 years. Re-
sults: CRE figures to children and adolescents ranged from 0.079 
to 0.934 mSv, with a mean , median and seventy fifth percentile 
figures of 0.284±0.168 mSv, 0.215 mSv and 0.333 mSv respec-
tively. Children and adolescents had 100% compliance to radia-
tion exposure constraint of 1mSv with all CRE below this figure 
and 75% of them had CRE below 35% of this constraint. Out of 
all studied demographic and educational factors, the only factor 
that had statistically significant correlation with CRE was attend-
ing the RSI education sessions with significantly lower mean 
CRE figure of 0.184±0.54 to adolescents and children of mothers 
who attended the RSI education sessions versus 0.298±185 to 
those who did not attend those sessions with significant p value 
of 0.038. Conclusion: Outpatient low dose 131I therapy, ranging 
from 370-1110 MBq , is a safe therapeutic modality for children 
and adolescents contacts sharing the same home with patients 
in the post therapy period with 100% compliance to radiation 
exposure constraint of 1 mSv, with an advice for all adolescents 
and mothers of children contacts to attend the direct RSI educa-
tion session from qualified professionals, as it is the single factor 
associated with significantly lower CRE figures.

EP-1058
An User-Friendly Approach to the Evaluation of Skin and 
Eye Lens Doses to the Operators in Nuclear Medicine 
through Dedicated Monte Carlo Simulations in GAMOS
E. Amato1, L. Auditore1, A. Italiano2, A. Campennì1, S. Baldari1; 
1University of Messina, Messina, ITALY, 2INFN, Catania, ITALY.

Introduction: The manipulation of relevant activities of radio-
nuclides during preparation and administration of radiophar-
maceuticals in nuclear medicine procedures can expose opera-
tors to high levels of doses to the extremities, skin, eye lens and 
to the whole body. Of these, the superficial doses to the skin 
and eye lens are crucially dependent on the actual irradiation 
geometry, especially in presence of beta emitters. Methods: A 
dedicated Monte Carlo simulation in GAMOS (GEANT4-based 
Architecture for Medicine-Oriented Simulations) was set up in 
order to reproduce 13N, 18F, 44Sc, 52Mn, 64Cu, 90Y, 131I, 153Sm, 177Lu 
and 188Re nuclides in water solutions enclosed either in glass vi-
als or in plastic syringes, of different sizes and filling volumes. 
Dose equivalents to the skin of the extremities and to the eye 
lens were estimated at different distances. A comparison was 
made with the results from the VARSKIN analytical code, assum-

ing the standard geometric lay-out of a volume source available 
in the code. Results: Dose equivalents, to the skin and eye lens, 
are reported for all the considered configurations, highlighting 
the importance of adopting a realistic geometrical configura-
tion. Concerning skin doses, the comparison between VARSKIN 
results evaluated below the source bottom and the maximum 
exposition on the lateral surface at the source middle plane, 
evaluated by Monte Carlo simulations, reveals a qualitative 
agreement for a limited number of configurations only, since 
the different geometries affect the dose deposited in the scor-
ing volumes. A further source of disagreement is related to the 
deterministic approach in which electron energy deposition 
is treated in VARSKIN and its influence in proximity of electron 
maximum range, and to the absence of bremsstrahlung emis-
sion. Conclusions: since GAMOS allows to set up a Monte Car-
lo simulation without need to modify directly the GEANT4 C++ 
code, case-specific realistic geometries defined for any nuclide 
of medical interest and results can be obtained in very reason-
able computation times.

EP-1059
Evaluation of individualized dosage planning when 
performing Cadmium-Zinc-Telluride SPECT camera gated 
tomographic radionuclide angiography
C. Huang, A. Ismail, B. Kristensen, B. Zerahn; Department of Clinical 
Physiology and Nuclear Medicine, Herlev Hospital, Copenhagen, 
DENMARK.

Aim: We have established an algorithm allowing individual-
ized dosage planning (IDP) for 99mTc-labeled human serum 
albumin (HSA) when performing CZT SPECT camera gated to-
mographic radionuclide angiography. Our aim is to assess the 
ability to achieve a specific target count rate and to evaluate the 
feasibility of IDP. Method: Individualized tracer dosage in MBq 
with a specific target count rate (STCR) of 2.7 kcps was calculat-
ed prior to each examination based on age (A), gender (G (male 
= 1, female = 0)), weight (W) and height (H) of each patient us-
ing the following algorithm: 550 - (EXP(1.8+ G*0.06 - A*0.0021 
+ W2*0.00005 - W*0.028 + H*0.0087)-STCR)/0.00756. The algo-
rithm was derived from and based on a multivariable linear re-
gression analysis of registered count rates and patient data from 
1065 acquisitions using a standard dose of 550 MBq HSA. A total 
of 222 eligible patients referred for routine assessment of left 
ventricular ejection fraction (LVEF) were registered from March 
1st to April 16th 2018. Data were recorded on administered tracer 
dose, age, gender, height, weight, and count rate. All radionu-
clide angiographies were performed on a dedicated cardiac CZT 
SPECT camera, GE Discovery 530c. When no patient data were 
available the patient received a standard dose of 550MBq HSA. 
Results: A total of 222 acquisitions were performed of which 3 
were excluded from the analysis because of partially paravenous 
administration of HSA. In 29 cases (13%) there were not enough 
sufficient data for IDP. For the remaining 190 patients (65 men) 
the IDP was achieved, and in which the mean count rate ± 1 SD 
was 2.61 ± 0.76 kcps (range 0.99 to 6.08). Count rate was higher 
but varied less for men (2.83 ± 0.72 kcps, range 1.36 to 4.68) than 
women (2.50 ± 0.76 kcps, range 0.99 to 6.08). The current STCR 
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mean dose was 369 ± 145 MBq, (range 147 to 722) in contrast to 
the group who received standard dose of mean 534 ± 20 MBq 
(range 498 to 572). Conclusion: It is possible to reach a target 
count rate with individualized planning of tracer dosage using 
an algorithm including data on height, weight, gender and age 
for CZT SPECT camera gated tomographic radionuclide angi-
ography. An overall reduction in dose was also obtained. Target 
count rate varies more for women, probably because of larger 
variations in chest circumference.

EP-1060
Size specific dose estimate (SSDE) for estimating patient 
dose from CT in myocardial perfusion SPECT/CT
V. Rajaraman, M. Ponnusamy, D. Halanaik, N. Pandit; Jawaharlal 
institute of postgraduate medical education and research, 
Puducherry, INDIA.

Purpose: Volumetric CT dose index (CTDIvol) is used for es-
timating patient dose from CT and does not take patient size 
into consideration. Size specific dose estimate (SSDE) is a new 
parameter that includes patient size factor in its calculation. Re-
cent studies have produced mixed results on the utility of SSDE, 
especially when automatic exposure control (AEC) was used. 
The objective of the study was to find out if there is a relation-
ship between patient size and each of the parameters, SSDE and 
CTDIvol, when AEC is used. Materials and Methods: CT data 
of consecutively selected 111 patients who had undergone 
myocardial perfusion imaging (MPI) SPECT/CT in department of 
Nuclear medicine, JIPMER were included for analysis. The scans 
were performed on Siemens Symbia T6 system with 6 slice CT 
scanner. AEC was used during acquisition (CARE 4D). The select-
ed values for kVp, slice thickness and pitch were 130, 5 mm and 
0.4 respectively. CTDIvol values of the CT scans were extracted 
for each patient. Effective diameter of each patient was calculat-
ed as geometric mean of anteroposterior and lateral diameters 
measured on axial CT images. Corresponding conversion factors 
for effective diameters were obtained from American Associa-
tion of Physicists in Medicine (AAPM) report 204. SSDE was ob-
tained as the product of CTDIvol and conversion factor values. 
Linear regression model was used to evaluate the relationship 
between patient size and the parameters SSDE and CTDIvol. Re-
sults: There were 79 males and 32 females. Their mean weight 
was 62 (11.5) and range was 34 - 103 kg. Median CTDIvol (mGy) 
on AEC mode was 7.27(IQ range 7.27, 7.65) and mean effective 
diameter was 26.2 cm (2.4). Mean SSDE (mGy) was 10.6 (0.84). 
Good positive correlation was obtained between CTDIvol and 
effective diameter (r=0.536; p <0.0005). Strong inverse correla-
tion was noted between SSDE and effective diameter (r= -0.777; 
p <0.0005). Linear regression model for establishing relation-
ship between CTDIvol and effective diameter showed slope of 
0.314mGy/cm (R=0.561; R2=0.314; P<0.0005) whereas between 
effective diameter and SSDE slope was -0.23mGy/cm (R=0.676; 
R2=0.457; P < 0.0005). Conclusion: The study shows that CT-
DIvol and SSDE vary but divergently, with patient size. SSDE is a 
better estimate of patient radiation dose from CT of MPI SPECT/
CT than CTDIvol in systems that use automated exposure con-
trol.

EP-1061
A Generic Calculator for Patient Restriction Calculations
W. Thomson, G. James, J. Courtney, J. Burmiston, J. O’Brien; City 
Hospital, Birmingham, UNITED KINGDOM.

Introduction: Patient restrictions after receiving radionuclide 
therapy can be difficult to assess. Since it can involve patients 
taking time off work, possibly losing income, it is important that 
restriction periods take account of a patient’s circumstances. A 
program has been developed which allows radiation doses to 
others to be estimated for any radionuclide situation and re-
striction periods calculated. Method: The program is written in 
Excel (Visual Basic). The program flows through separate work-
sheets, helping guide the user. The radiopharmaceutical model 
is chosen from a drop-down list. Users can also enter their own 
radiopharmaceutical model, with up to three exponential com-
ponents. Dose rates at 5 distances can be entered (0.1m, 0.3m, 
0.5m, 1m and 2m). This combined radiopharmaceutical and 
dose rate model can be stored for future use. Various pre-set 
models are available for I131 thyrotoxicosis, I131 ablation, and 
Lu177. However any radionuclide model or circumstance is easy 
to enter and can be stored if needed. The contact model is then 
entered e,g, for the patient’s workplace. Various pre-set exam-
ples given (for contact with children at home, some examples 
of work etc). The user can also create contact models which can 
be stored. The calendar days that the model applies are then se-
lected (up to 7 weeks) normally with pre-selected buttons (e.g. 
for Monday - Friday only). Results: Once the model is selected 
or set up, the program calculates the restrictions (days) for dose 
constraints of 0.3mSv, 1mSv, 3mSv and 5mSv. Daily dose figures 
can be also viewed if required. A feature is that once a contact 
model is entered the program immediately displays the relative 
contribution of dose at each distance. E.g. for I131 and a pos-
sible work -based contact model of 0.3hr@0.3m , 0.5hr at 1m , 
4.5hr at 1m and 2hr@2m. The calculator immediately displays 
that the dose contribution is split as 41% for 0.3m, 22% for for 
0.5m, 33% for 1m and 4% for 2m. This illustrates that even short 
contact times at short distances can contribute significant dose. 
The patient can be shown that by restricting close contact times 
then doses are lower and restriction times are reduced. Con-
clusion: A flexible calculator is available which can be used in 
a wide range of circumstances to calculate patient restrictions. 
Radiopharmaceutical models and contacts can be entered ei-
ther for a one-off calculation or can be stored for future use. The 
calculator is freely available from the author.

EP-1062
Evidence-based safety management for short-lived alpha 
emitters by grant of Nuclear Regulatory Agency of Japan
M. Hosono1, N. Oriuchi2, N. Ukon2, K. Nagatsu3, T. Ito4, H. 
Yamanishi4, T. Matsuda4, T. Yamada4, A. Hachisuka5, Y. Nakamura6; 
1Kindai University Faculty of Medicine, Osaka-Sayama, JAPAN, 
2Fukushima Medical University, Fukushima, JAPAN, 3National 
Institute of Radiological Sciences, Chiba, JAPAN, 4Kindai University 
Atomic Energy Research Institute, HIgashi-Osaka, JAPAN, 5National 
Institute of Health Sciences, Tokyo, JAPAN, 6Japan Radioisotope 
Association, Tokyo, JAPAN.
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Purpose: Diagnosis and treatment using radiopharmaceuti-
cals currently continue to develop in nuclear medicine across 
the globe, and it is expected that alpha emitters will enhance 
substantially the efficacy of radionuclide therapy over the next 
decades as we have seen emerging application of radium-223 
dichloride to castration-resistant prostate cancer with bone 
metastases. In this context, the Nuclear Regulatory Agency of 
Japan organized and supported projects for application of al-
pha emitters in radionuclide therapy since 2017. The purpose of 
this study, granted by the Agency, was to propose novel princi-
ples of radiation safety in laws and guidelines so that research 
and development of radionuclide therapy technologies using 
nuclides including short-lived alpha emitters are carried out 
under rational safety control based on scientifically accumulat-
ed data. Methods: We examined major issues on optimization 
of protection from the viewpoint of the personnel engaged in 
production and use of radiopharmaceuticals and from that of 
the general public in consideration of novel application of ther-
apeutic radiopharmaceuticals by conducting surveys at facilities 
in Japan and overseas. Results: We surveyed circumstances on 
safety control of alpha emitters at facilities including National 
Institute of Radiological Sciences (Chiba, Japan) and Fukushima 
Medical University (Fukushima, Japan) which own accelerators 
for producing alpha emitters in Japan. We also visited Univer-
sity of Göteburg (Göteburg, Sweden), ARRONAX (Nantes-Saint 
Herblain, France), and IRSN (Institut de Radioprotecion et Sûreté 
Nucléaire, Saclay, France), and investigated use, disposal, tech-
nical standards, GMP production, and regulations regarding of 
short-lived alpha emitters including astatine-211 and actini-
um-225. We summarized the results Discussion and Conclu-
sion: We figured out the present and future needs of research 
and development for alpha radiopharmaceuticals in relation to 
clinical demands, safety management, and regulatory issues. 
As a result, we recognized that scientific evidence should be 
accumulated in order to establish safety management in facil-
ities and to revise current regulations in accordance with the 
international basic safety standards for conventional and novel 
radiopharmaceuticals.

EP-1063
DoseDose estimation in caregivers of patients receiving 
high dose radioiodine therapy.
N. Shankar, S. Kheruka, D. Datta, N. Kumar, M. Dixit, S. Gambhir; 
Sanjay Gandhi Post Graduate Institute of Medical Sciences 
Lucknow India, Lucknow, INDIA.

Introduction: The aim of this study was to determine safety of 
the caregivers of patients of differentiated thyroid cancer who 
receive high-dose radioactive iodine (I-131) treatment Meth-
ods: The administered activity ranged from 50 mCi to 200 mCi. 
One or two designated caregivers received specific radiation 
safety training prior to treatment. One caregiver was allowed to 
stay adjacent to the room of patient to provide general patient 
support. Following the discharge as per International Atomic 
Energy Agency (IAEA) limit (5mR/hr), the caregivers were provid-
ed with a Thermo Luminescence Dosimeter (TLD) crystal in the 
form of a locket to be worn in the neck. The common activities 

done by the care-givers in the first week after discharge includ-
ed travelling together in a common vehicle, eating, sleeping in 
the next room or providing food and medications. Cumulative 
radiation dose to the care givers over a period of seven days 
post administration of I-131 was measured. The TLD crystal was 
analyzed in TLD reader. Result: Twenty two patients (8 male and 
14 female) of differentiated thyroid carcinoma treated with high 
dose radioiodine I-131 were enrolled in this study. None of the 
patients had karnofsky performance score < 60.The radiation 
doses to caregivers of hospitalized patients treated with I-131 
for thyroid cancer increased with increasing administered dose 
to the patient. The median dose received by the caregivers was 
14.2mSv [9.73-24.2 mSv]. This was well above the constraints of 
the annual dose-limit to the general public as per the Interna-
tional Commission on Radiological Protection (ICRP) guidelines 
of 1mSv/yr Conclusions: Our study shows that caregivers of pa-
tients being treated by high-dose I-131 therapy end up receiv-
ing doses of radiation much higher than the recommendations. 
Measures should be introduced to strictly monitor radiation ex-
posure of caregivers and educate them on radiation protection, 
both during and after I-131 therapy.

EP-1064
The effect of reduced administered activity and effective 
dose in younger patients underwent 18F-FDG PET/CT 
examinations
R. Stoico, D. Luca, M. Katrin, M. Lorenzo; ASST Ovest Milanese, 
Legnano, ITALY.

The aim of the present study was to evaluate the effect of the 
reduction in administered activity and the total effective dose 
in younger patients underwent 18F-FDG PET/CT examinations. 
A sample of 185 younger patients (pts) (AGE<30aa) was col-
lected from PACS in a 2010-2018 period. The patients were di-
vided in two groups: group A (AGE≤18aa) 13 pts (16±2) ; group 
B (18aa<AGE<30aa) 172 pts (24±4). The groups were divided 
in two subgroups (group C 2010-2014; group D 2015-2018). 
Philips Gemini TOF PET/CT 16 slices system was used. Low-
dose CT acquisitions were performed with 120 kV, 100mA, 
z-axis mA modulation, 5 mm slice thickness, 0.5 sec rotation. 
The 18F-FDG PET effective dose (EPET) was calculated according 
ICRP 106 publication. The CT effective dose (ECT) was evaluat-
ed by the use of CT-Expo software. Median and 25° and 75° 
percentile of the distributions were calculated. Mann-Whitney 
independent sample test was performed to evaluate the sig-
nificant statistically differences between groups C and D for 
EPET, ECT and total Effective dose (Etot) respectively for group A 
and B. 35 pts underwent repeated 18F-FDG PET/CT examina-
tions. Group A: EPET was 4.3 mSv (range 3.5-5.4) for group C and 
2.8 mSv (range 2.7-3.4) for group D; ECT was 6.0 mSv (range 5.8-
10.1) for group C and 7.7 mSv (range 7.0-9.2). No statistically 
significant differences were found for PET (p=0.0321) and CT 
(p=0.721) for group A. Group B: EPET was 4.4 mSv (range 4.1-
5.0) for group C and 3.8 mSv (range 3.4-4.3) for group D; ECT 
was 5.9 mSv (range 5.7-6.6) for group C and 6.1 mSv (range 5.9-
6.4). Statistically significant difference (p<0.0001) was found for 
PET and no statistically significant difference (p=0.0534) for CT. 
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Group A: Etot was 11.4 mSv (range 7.7-16.0) and 10.4 mSv (range 
9.4-14.0); group B: Etot was 10.6 mSv (range 6.3-27.8) and 10.1 
mSv (range 5.3-15.3) for group C and D respectively. No Statisti-
cally significant differences were found for group A (p=0.0212) 
and B (p=0.39). A minimum of two times/year repeated ex-
aminations was found. The analysis showed an effect of the 
administered activity reduction on PET effective dose in 18-30 
years old patients. The sample of 18 years old patients was sta-
tistically reduced to appreciate the effect. The total effective 
dose was strongly influenced by CT effective dose. This result 
could be caused by the use of CT z-axis mA modulation. Dose 
optimization in repeated examinations is essential for younger 
patients performing follow-up.

EP-1065
18F-PSMA vs. 68Ga-PSMA11; S-value Estimation in XCAT 
BMIs Using GATE Monte Carlo Code
M. Fallahpoor1, N. Vahidfar2, G. Divband3, F. Kalantari4, M. Ay1; 
1Research Center for Molecular and Cellular Imaging (RCMCI), 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 2Department of Nuclear 
Medicine, Vali-Asr Hospital, Tehran University of Medical 
Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 3Nuclear Medicine 
Research Center, Mashhad University of Medical Sciences, Qaem 
Educational, Research and Treatment Center, Mashhad, IRAN, 
ISLAMIC REPUBLIC OF, 4Department of Radiation Oncology, UT 
Southwestern Medical Center, Dallas, TX, UNITED STATES OF 
AMERICA.

Purpose: recently introduced radiopharmaceutical 18F-PSMA 
has attracted growing interests for prostate cancer imaging 
compared to other PSMA-targeted tracers such as 68Ga-PS-
MA-11. The reason may be due to its longer half-life which 
makes it suitable for delayed phase imaging as well as lower 
irradiation from the patient to the other people after injection. 
Different aspects of 18F-PSMA for prostate imaging have been 
the subject of much research. Pre-estimation of absorbed dose 
in critical target organs can be performed by atlas-based sim-
ulations thanks to advanced anthropomorphic phantoms and 
Monte Carlo codes. In this study we aim to calculate S-values 
of 18F-PSMA and 68Ga-PSMA-11 in different BMIs of XCAT male 
phantoms for pre-estimation of absorbed dose in critical target 
organs using Monte Carlo simulation. Subjects & Methods: 
Five BMIs of XCAT male phantoms were generated. The matrix 
size of each phantom was 128128300 and the dimension was 
3.125 m3 to cover the desired region of the body. We chose 
spine, prostate, kidney, and salivary gland as the source organs 
and we calculated the S-value (mGy/MBq.s) in kidney, spleen, 
liver, salivary, prostate, spine, small intestine, and lung as the tar-
get organs. We employed GATE Monte Carlo code (version 7.2) 
to perform dosimetry calculations for 20 MBq activity of 18F-PS-
MA and 68Ga-PSMA-11. Results: The S-values of both in self-ab-
sorption and target organs were significantly lower for 18F-PSMA 
compared to 68Ga-PSMA-11. The highest difference between 
the absorption in kidneys, as one the most critical targets, is 
for BMI of 28.3. The highest S-value in prostate from prostate 
is 0.0175 mGy/MBq.s in BMI of 24.9 for 68Ga-PSMA-11, whereas 
it is 0.0047 mGy/MBq.s in BMIs of 28.3 and 24.9 for 18F-PSMA. 

Moreover, when spine is considered as the source organ, the 
absorption in kidneys and prostate is approximately 100 times 
lower in 18F-PSMA. Conclusion: We employed different XCAT 
BMIs to more specifically investigate the difference between 
the S-values of organs from the 18F-PSMA and 68Ga-PSMA-11 ra-
diopharmaceuticals. Our results show that the absorbed dose 
falls down dramatically when 18F-PSMA is employed instead of 
68Ga-PSMA-11. Despite to the fact that 18F-PSMA production is 
more difficult than 68Ga-PSMA-11, the lower absorbed dose in 
patient body may be another reason to put 18F-PSMA in superi-
ority for prostate cancer imaging.

EP-1066
Dosimetric measurements of the personnel working at a 
children’s nuclear medicine unit
D. Verganelakis1, T. Makri2, V. Lyra2, I. Sevaslidou2, D. Gkiokas3, 
S. Kallivokas3, E. Konstantarogianni2, V. Sirgiamiotis3, A. Telonis3, 
E. Papavlassopoulou2, I. Nikas3, M. Gavra3, C. Hatziyiorgi3, A. 
Stipsanelli2; 1Children’s Hospital “Agia Sophia”, Goydi, Athens, 
GREECE, 2Children’s Hospital “Agia Sophia”, Nuclear Medicine 
Department, Goydi, Athens, GREECE, 3Children’s Hospital ‘’Agia 
Sophia’’, CT & MRI Department, Goydi, Athens, GREECE.

Purpose: Our study involves the dosimetric measurements of 
the personnel working at Children’s hospital nuclear medicine 
unit. Lack of previous data regarding dosimetric measurements 
of the personnel involved exclusively in pediatric examinations 
illustrated the necessity for such data. Subjects - Methods: The 
daily work of the unit involves SPECT/CT as well as PET/CT ex-
aminations. The personnel of the unit consist of three medical 
doctors, six technologists, one nurse and two medical physicists. 
All staff was carrying chest as well as finger’s (TLD) dosimeters 
during daily practices. Dosimeters’ reading were analyzed by the 
National Committee of Atomic Energy and the values of per-
sonal depth dose equivalent Hp(10) for chest dosimeters and 
Hp(0.07) for finger dosimeters were reported in a monthly basis. 
The handling of children during the injection of the dose and 
the imaging process can be long time processes that can affect 
the involved personnel regarding dosimetry levels. Results - 
Discussion: In SPECT/CT examinations the administrated doses 
range between 0.1 - 20 mCi and in PET/CT 0.9-12 mCi. The expo-
sure of personnel to radiation is increased due to the handling 
of examined children during: the administration of the dose, 
where children proved to be ‘difficult’ to handle patients and 
during the actual imaging process, where children react due 
to claustrophobia, pain, clinical condition, psychological status, 
etc. risking to jeopardize imaging data. During the procedure, 
each staff member is involved in different - specific stages: phys-
icists and some technologists measuring and preparing doses, 
medical doctors as well as nurse to locate vein and administer 
the prescribed dose and finally, technologists, nurse and medi-
cal doctors handling children during the imaging stage. There-
fore, personal depth dose equivalent Hp was varied. Although, all 
measured annual doses are well within national limits, recorded 
relatively high doses of personnel involved in a specific step of 
the chain procedure would flag the need for consideration of 
further radioprotection measures. Conclusions: Nuclear med-
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icine examinations in children population require longer expo-
sure time periods to radiation either during the dose injection 
or during the imaging process. Relatively high doses that corre-
spond to specific procedures indicate that further radioprotec-
tion measures need to be considered and applied.

EP-1067
Compartmental models for biokinetics and dosimetry of 
68Ga-labelled somatostatin derivatives
A. Kamp, A. Giussani; BfS - Federal Office for Radiation Protection, 
Oberschleißheim, GERMANY.

Aim: The aim of this study was to develop compartmental bio-
kinetic models for 68Ga-DOTATOC and 68Ga-DOTANOC - two 
68Ga-labelled somatostatin derivatives used for cancer imaging 
of tumors showing overexpression of somatostatin receptors. 
Materials and Methods: Compartmental biokinetic models 
were established based on the data reported by Hartmann et al. 
[1] and Pettinato et al. [2] for 68Ga-DOTATOC and 68Ga-DOTANOC, 
respectively. Since both agents were administered via an intra-
venous bolus injection, we included blood as a central compart-
ment in both models. Notable uptake of 68Ga-DOTATOC was also 
observed in adrenals, kidneys, liver, red marrow, spleen, thyroid 
and urinary bladder contents. All these regions were included in 
the biokinetic model for 68Ga-DOTATOC. The set of body organs 
and tissues considered in the biokinetic model for 68Ga-DOTA-
NOC comprised blood, lungs, kidneys, liver, pituitary gland, 
spleen, heart contents and urinary bladder contents. In both 
models, liver was represented by two sub-compartments defin-
ing a short- and a long-term retention of the considered agents. 
Two compartments were also used for kidneys, analogously to 
the commonly used representation of urinary tract in biokinetic 
models summarized by ICRP [3]. To account for activity accumu-
lated in body tissues that were not explicitly modelled, rest-of-
body compartment exchanging with blood was added to both 
models. Reference value of the total blood volume was assumed 
(5300 ml for adult male). First-order kinetics was considered. The 
parameters of the biokinetic models were estimated using the 
commercial software package SAAM II® (The Epsilon Group, ver-
sion 2.3.1.1). Results: Compartmental model parameters were 
estimated from the experimental data with SAAM II software 
package. Based on the developed biokinetic models, time-in-
tegrated activity coefficients were computed. The latter showed 
an acceptable agreement with the corresponding values re-
ported by Hartmann et al. [1] (2-18%) and Pettinato et al. [2] (3-
33%) with the maximum difference for heart content in case of 
68Ga-DOTANOC. The predictions of the developed models will 
be further compared to the available published data. Conclu-
sion: Compartmental models for biokinetics and dosimetry of 
two agents - 68Ga-DOTATOC and 68Ga-DOTANOC - were estab-
lished. Both models satisfactorily describe the biodistribution of 
68Ga-DOTATOC and 68Ga-DOTANOC in human body. 1. H. Hart-
mann et al., Radiation exposure of patients during 68Ga-DOTA-
TOC PET/CT examinations. Nuklearmedizin,2009.48(5):p.201-7. 
2.C. Pettinato et al., 68Ga-DOTANOC: biodistribution and dosim-
etry in patients affected by neuroendocrine tumors. Eur J Nucl 
Med Mol Imaging,2008.35(1):p.72-9. 3. ICRP, 2015. Occupational 

intakes of radionuclides: part 1. ICRP Publication 130. Ann. ICRP 
44(2).

EP-1068
Optimization of CT protocols for thyroid and parathyroid 
SPECT/CT imaging
S. Shalamanov, S. Avramova-Cholakova, I. Dyakov; University 
Hospital Acibadem City Clinic, Sofia, BULGARIA.

Introduction: A national survey of patient exposures from hy-
brid imaging in Nuclear Medicine, performed in Bulgaria in 2014, 
revealed that single photon emission computed tomography/
computed tomography (SPECT/CT) imaging of either thyroid or 
parathyroid glands was performed by applying a CT scan of the 
whole anatomical region, neck and chest, subject to SPECT. In 
most cases it was not necessary to perform a CT scan match-
ing the whole SPECT region. The aim of this study is to propose 
an optimized CT protocol for patients sent for thyroid or para-
thyroid examinations by reducing the CT scan length. Mate-
rials and Methods: The standard CT protocols for both types 
of examinations on a GE Discovery NM/CT 670 Pro SPECT/CT 
system included neck and chest scan with the same exposure 
data, applying tube current modulation. After the optimization 
the CT scan was restricted to the region of radiopharmaceutical 
uptake. Comparison of scan length, dose-length product (DLP) 
and effective dose from the old and the new protocols was per-
formed for patients with weights in the range 50-90 kg. Soft-
ware was used to estimate effective dose from the CT scan sep-
arately for males and females. For that purpose, model of the CT 
scanner, exposure data, mean scan length and mean values of 
volume Computed Tomography Dose Index (CTDIvol) and DLP of 
the patient’s cohorts were introduced in the software. Results: 
A total of 17 patients (12 females and 5 males) undergoing ei-
ther thyroid or parathyroid examination received CT of the neck 
and chest before the optimization. After the introduction of the 
optimized protocol, data were collected for a total of 70 patients 
(57 females and 13 males). After the optimization, the mean 
scan length for males was reduced from 39 to 22 cm (42 % re-
duction) and for females the reduction was from 44 to 22 cm (50 
%). The mean DLP was decreased by about 34 % (from 138 to 91 
mGy.cm mean value) for males and 48 % (from 147 to 77 mGy.
cm mean value) for females respectively. The effective dose was 
reduced by 67 % (from 1.8 to 0.6 mSv) for males and 79 % (from 
2.8 to 0.6 mSv) for females. Conclusions: A simple method for 
optimization of the CT part of hybrid SPECT/CT imaging of the 
thyroid or parathyroid glands was introduced. It led to signifi-
cant decrease of the CT contribution to the total effective dose 
from the examinations.

EP-1069
Estimation of hand exposure due to potential 
radiopharmaceutical contamination
M. Fulop1, J. Hudzietzova2, J. Sabol3, P. Ragan1, A. Vondrak4, 
P. Povinec5, O. Kraft6, L. Foltínová7; 1Slovak Medical University, 
Bratislava, SLOVAKIA, 2CTU in Prague, Prague, CZECH REPUBLIC, 
3Faculty of Safety Management of PACR, Prague, CZECH REPUBLIC, 
4IZOTOPCENTRUM, s.r.o, Nitra, SLOVAKIA, 5Nuclear Medicine Clinic, 
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BIONT, Bratislava, SLOVAKIA, 6Department of Nuclear Medicine, 
University Hospital Ostrava, Ostrava, CZECH REPUBLIC, 7University 
of Economics in Bratislava, Faculty of Business Management, 
Bratislava, SLOVAKIA.

When handling radiopharmaceuticals, there are cases of in-
creased skin exposure of the hands among workers engaged in 
similar operations and procedures. An important goal of radia-
tion protection is the introduction of reliable provisions aimed 
at ensuring adequate protection of workers against harmful 
effects of ionizing radiation. The proposed approach consist in 
identifying the requirements for radiation protection based on 
the evaluation of the distribution of the skin exposure in terms 
of HP(0.07) on hands during the preparation or administration 
of radiopharmaceuticals to patients. The currently introduced 
assessment of the dose distribution relies on the comparison 
of results obtained from the monitoring of several workers 
engaged in similar operations, multiple measurements of a 
selected worker or using the Monte Carlo method simulating 
individual operations which are considered important with re-
spect to exposure of the worker. This method of assessing var-
ious techniques of handling radiopharmaceuticals permit not 
only to detect potential contamination but also to determine 
the exposure of the skin at locations where dose mapping 
has not been performed. The proposed method of assessing 
the manipulation with radiopharmaceuticals taking into ac-
count objectives of radiation protection has been examined 
for three workers who have shown a significant change in the 
dose distribution on hands comparing with the remaining two 
measurement cycles. The first worker prepared and adminis-
tered 131I-labeled radiopharmaceuticals, the other prepared 
18F-FDG while the third one injected the 18F-FDG to the pa-
tient. These workers were not aware of the causes of excessive 
exposure and therefore a computer simulation of the exposure 
was performed using the Monte Carlo method modeling basic 
operations of individual manipulations with the sources and 
specifying the location of the maximum local skin exposure 
on the hands and additionally also is able to determine the 
overall exposure of the hands as an entire organ. Using this 
method, it has been found that the first worker was probably 
contaminated, the second worker has possibly received ex-
cessive exposure to the part of his finger through the gap in 
the shield, and the third person during the administration of 
radiopharmaceuticals carried out several non-standard proce-
dures caused by the patient’s health conditions. The proposed 
method of assessment of radiation exposure is advantageous 
in specifying requirements for improving the quality of radia-
tion protection of individual workers as well as entire working 
teams. Acknowledgment: The study has been supported by 
the project SGS18/100/OHK4/1T/17.

EP-1070
The Comparison of the External Dose Measurement of 
Children and Adolescent Patients With Adult Patients 
Treated with Radioiodine Therapy 
N. Edis, M. O. Tamam; University of Health Science, Okmeydani 
Training and Research Hospital, Istanbul, TURKEY.

Objectives: For the adult patients, the rules that should be 
followed at home after the patient is discharged from the hos-
pital are explained briefly in guidelines. However, it is difficult 
to apply these rules in case the patient is a child or adolescent. 
Childhood and adolescent patients have different characteris-
tics compared to adults at diagnosis and during the treatment. 
Thus, radioactive iodine excretion is affected. In addition, since 
childhood and adolescent is a period that requires more atten-
tion and care, it requires different approaches after discharge. 
Parents or caregivers may have higher doses due to longer pe-
riods of time and longer periods of time with children. The aim 
of this study is to evaluate the radiation safety of children and 
adolescents patients with thyroid cancer who received radio-
active iodine-131(RIT) treatment by comparison with external 
dose measurements of adult patients according to their treat-
ment doses and days of hospitalization, during discharge from 
the hospital. Material and Methods: In our clinic, we retrospec-
tively evaluated external measurement doses of 158 children 
and adolescent patients and 158 adult patients who underwent 
RIT for well-differentiated thyroid cancer between 1984 and 
2018. The maximum age limit for adolescent patients was ac-
cepted as 21, and patients above the age 21 is the adult patient 
group. During the RIT, the hospitalization time were grouped 
as 2, 3 and 4 days, and the radioactive iodine treatment doses 
as <3700 MBq, 3700 MBq and>3700 MBq. The external mea-
surements were taken from the abdominal level at 1 m. Geiger 
Mueller Hand Monitor: NEB-211, Turkey) was used for external 
measurement. IBM SPSS Statistics 22 program was used for sta-
tistical analysis. Results: In<3700MBq, 3700MBq treatment dos-
es; The values of external dose measurements of children and 
adolescents were statistically significantly higher than the adult 
group(p<0.05). Similarly, when the hospitalization time was 4 
days; the values of external dose measurements of children and 
adolescents were statistically significantly higher than the adult 
group(p <0.05). Conclusion: Indicating the need for special pre-
cautions for children and adolescents, due to the facts that the 
disease is metastatic in children, need for repetitive treatment 
doses due to higher recurrence rate than adults, and inability to 
apply the radiation protection rules as strict as adults, different 
approaches in radiation safety rules are required for children and 
adolescents.In terms of radiation safety in childhood and ado-
lescence, we suggest that more specific regulations for family 
members and caregivers should be established and informed.

EP-1071
Comparison of External Radiation Dose Rates Measured 
from 177Lu-Octreatate/Octreotide, 177Lu-PSMA and 131I 
Treated Patients
I. Rantala, J. Hyypiä, T. Paasonen, K. Mälkönen, M. Eskola, M. 
Ladev, J. Mälkönen, T. Kähkönen, H. Mäenpää, V. Reijonen; Helsinki 
University Hospital, Comprehensive Cancer Center, Helsinki, 
FINLAND.

Aim: New radionuclide treatments are developed and used to 
treat different cancers. The patients emit radiation for some time 
after the treatment, and the dose rate depends on the radio-
pharmaceutical that is used, patient’s metabolism and tumor 
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burden. Considering radiation exposure to the medical staff, pa-
tient’s family members and public, it is necessary to investigate 
external radiation dose rates from the patients treated with ra-
dionuclide therapy. We measured and compared external radia-
tion dose rates measured from 177Lu-octreotate, 177Lu-octreotide, 
177Lu-PSMA, and 131I treated patients after their treatment at the 
time of imaging. Materials and Methods: We performed dose 
rate measurements using RDS-31 Multi-purpose Survey Meter 
(Mirion) at one meter (1 m) distance from 10 177Lu-octreotate 
or 177Lu-octreotide (mean administered activity A=6.9±0.3 GBq, 
range 6.5-7.5 GBq), and 10 177Lu-PSMA treated patients (mean 
A=6.4±0.2 GBq, range 5.9-6.6 GBq) at approximately 24 hours 
and one week after treatment. We also measured the dose rate 
from 12 131I treated patients (mean A=3.8±0.1 GBq, range 3.7-
4.0 GBq) at one week after treatment. Each time, background 
reading was measured and subtracted. All the patients had 
their first cycle of treatment. Results: The mean dose rate at 1 
m for 177Lu-octreotate/octreotide treated patients was 4.2 ±1.4 
µSv/h (range 2.0-7.0 µSv/h) and 0.6 ±0.6 µSv/h (range 0.14-1.6 
µSv/h) at 24 h and one week after treatment, respectively. The 
mean effective half-life estimated by monoexponential fitting 
was 50.2±21.0 h (range 28.1-77.0 h). For 177Lu-PSMA treated pa-
tients, the mean dose rate was 10.8 ±3.7 µSv/h (range 6.8-15.8 
µSv/h) and 2.0±1.8 µSv/h (range 0.2-5.5 µSv/h) at 24 h and one 
week after treatment, respectively. The mean effective half-life 
was 55.0±26.5 h (range 24.5-97.6 h). For 131I treated patients 
the mean dose rate at 1 m one week after the treatment was 
0.4±0.5 µSv/h (range 0.1-1.6 µSv/h). Conclusion: The dose rate 
measured at 1 m from the patient was significantly higher for 
177Lu-PSMA treated patients compared to 177Lu-octreotate/oct-
reotide treated patients at 24 hours (p=0.0002) and one week 
(p=0.03). On the other hand, the effective half-life was only 
slightly higher in 177Lu-PSMA treated patients than in 177Lu-oct-
reotate/octreotide treated patients. At one week after treatment 
the dose rate from 131I treated patients was lower compared to 
177Lu-PSMA and 177Lu-octreotate/octreotide treated patients.

EP-1072
Estimate of possible radioactive contamination of workers’ 
hands at nuclear medicine departments
J. Hudzietzova1, M. Fulop2, J. Sabol3, J. Doležal4, J. Kubinyi5, O. 
Kraft6, P. Povinec7, A. Vondrák5, J. Lepej8,9, I. Marin8, A. Raganova10; 
1Czech Technical University in Prague, Kladno, CZECH REPUBLIC, 
2Slovak Medial University, Bratislava, SLOVAKIA, 3Faculty of Security 
Management PACR, Prague, CZECH REPUBLIC, 4Department of 
Nuclear Medicine, University Hospital Hradec Králové, Hradec 
králové, CZECH REPUBLIC, 5IZOTOPCENTRUM, s.r.o, Nitra, SLOVAKIA, 
6Department of Nuclear Medicine, University Hospital Ostrava, 
Ostrava, CZECH REPUBLIC, 7PET centre BIONT, a.s., Bratislava, 
SLOVAKIA, 8Institute of Nuclear and Molecular Medicine, Košice, 
SLOVAKIA, 9University P.J.Safarik, School of Medicine, Košice, 
SLOVAKIA, 10Institute of Pharmacology and Clinical Pharmacology 
of Faculty of Medicine of the Comenius University in Bratislava, 
Bratislava, SLOVAKIA.

Aim: The preparation and application of radiopharmaceuticals 
are procedures during which the worker may be exposed to ion-

izing radiation and at the same time such operations could also 
result in radioactive contamination of his gloves or his hands. The 
aim of the paper is to find out the likely contamination of hands 
during the mapping of dose distribution on hands. This addi-
tional assumed contamination of the gloves will be assessed in 
relation to the frequency and the extent of radiation exposure. 
Material and Methods: In this study, the workers from PET de-
partments using radiopharmaceuticals labeled with 18F, 11C and 
68Ga and department engaged in the 131I therapy in Czech Re-
public and Slovakia have participated. During the measurement 
the workers wore gloves with TLDs in 12 positions (in the case 
of the 131I an additional TLD was fixed in the centre of the palm). 
In total, 126 measurements were accomplished. The possible 
contamination was estimated based on the TLD readings in 12 
positions of each hand. The unexpected increase (more than 5 
times) in the exposure detected by a TLD in a specific location 
was most probably due to the possible contamination. Results: 
Based on the results obtained up to now, the suspected possi-
ble contamination was most frequently observed on the right 
hand. The preliminary results suggest that in about 5 % of cases 
the suspected possible contamination may come from positron 
radiopharmaceuticals while in around 10 % cases possible con-
tamination may result from handling with 131I solution. In some 
cases, the contamination was estimated at several locations of 
one hand, or even on both hands. The subsequently observed 
contamination may account for a significant portion of the an-
nual limit when considering the incidence of such cases and 
the number of patients (or activity handling). In one case, the 
possible local contamination was estimated to reach up to 200 
mSv/GBq, which may pose a risk of exceeding the relevant an-
nual does limit. Conclusion: The preliminary results have shown 
that there may exist situations of possible contamination, which 
the workers are probably not aware of. From the measurements 
completed so far, where the possible contamination has been 
additionally estimated, it is possible to outline the importance 
of regular examinations aimed not as to the potential contami-
nation of the gloves but also in any suspected situations which 
may lead to the contamination. Acknowledgment: This study 
has been supported under the project SGS18/100/OHK4/1T/17.

EP-1073
Eye lens doses of staff members in two Finnish nuclear 
medicine units
O. Sipilä1, C. Lindholm2, A. Manninen3, M. Lehtinen2, T. Siiskonen2; 
1HUS Medical Imaging Center, Helsinki University Hospital, Helsinki, 
FINLAND, 2Radiation and Nuclear Safety Authority (STUK), Helsinki, 
FINLAND, 3Department of Nuclear Medicine and Radiology, Oulu 
University Hospital, Oulu, FINLAND.

Purpose: The aim was to study the level of the eye lens doses of 
technicians in nuclear medicine units of busy university hospi-
tals, as the new radiation safety legislation reduced the eye lens 
annual dose limit to 20 mSv averaged over 5 years. Subjects 
and Methods: The measurements of eye lens dose equivalent 
(Hp(3)) were performed at nuclear medicine units of Helsinki and 
Oulu University Hospitals, where altogether 21 and 8 measure-
ment periods were conducted based on the participation of 7 
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and 8 technicians, respectively. The length of one measurement 
period varied between 8 to 20 days, and was always synchro-
nized with the periods of the official staff dosimeters for measur-
ing the whole body dose (Hp(10)). Hp(3) values were measured 
using EYE-D dosemeters with inserted thermoluminescence 
detectors (MCP-N) attached to technicians’ glasses or to a head 
band. The detectors were calibrated and read in the Radiation 
Metrology Laboratory at STUK for gamma radiation, as it had 
the major impact on Hp(3) with the radionuclides used. Time 
spent in different work tasks were monitored by specific forms 
filled in daily by each technician. The work tasks included PET-
CT, gamma camera / SPECT-CT and radiopharmacy related tasks 
including patient preparation and care. For F-18-FDG studies, 
the radiotracer was provided by a commercial company and an 
automatic injector was utilized in both nuclear medicine units. 
After background correction, the collected Hp(3) data were cor-
related to the Hp(10) data. Also, the maximum and mean annu-
al eye lens doses were estimated from the measurement data 
assuming similar working conditions and tasks for the techni-
cians during the whole year. Results: A correlation was found 
between the measured Hp(3) and Hp(10) values (Pearson’s co-
efficient r= 0,90). The mean (min-max) values of Hp(3) and the 
corresponding values of Hp(10) measured per period were 77 
(0-250) µSv and 108 (0-300) µSv, respectively, including all tech-
nicians and measuring periods. The maximum estimated annual 
dose to the lens of the eye was below 4 mSv and the mean 1,2 
mSv. The highest doses were obtained by technicians working 
with PET-CT related tasks. Conclusion: In this study, the eye lens 
doses correlated with the whole body doses. Also, the estimat-
ed annual eye lens doses for nuclear medicine technicians in 
these study settings seemed to stay well below the new eye 
lens dose limit.

EP-1074
Significant reduction of radiation dose with minimizing 
disruption of image quality in F-18 FDG PET/CT
S. Kim, K. Kim; Chungnam National University Hospital, Daejeon, 
KOREA, REPUBLIC OF.

Aim: The aim of this prospective study was to optimize FDG PET/
CT protocol to reduce radiation dose to patient as low as pos-
sible while minimizing image quality. Materials and Methods: 
All data was acquired from Discovery 690 PET/CT (LYSO crystal, 
64-sliced CT, GE Healthcare). Torso PET/CT was performed with 
2 minutes per bed and time-of-flight acquisition with other ad-
vanced techniques following F-18 FDG (3.7 MBq/kg) administra-
tion. After 5-time modification to decrease radiation dose pro-
gressively and to minimize disruption of image quality, standard 
CT protocol (standard protocol; 120 kVp, 80~200 mA, noise index 
23, pitch 0.984 : 1, rotation time 0.5 sec, thickness 3.75 mm) was 
amended to modified low-dose CT protocol (modified protocol; 
Smart mA with 30~160/180 mA and modifying noise index by 
BMI, advanced reconstruction algorithm and arm-raising posi-
tion). The total effective dose received by each patient was taken 
as the sum of the PET and CT components of the study. Effective 
dose of CT was estimated using dose-length product values from 
reports generated by the scanner and anatomy-specific conver-

sion factors. Effective dose of PET was calculated the whole body 
effective dose based on ICRP recommendations. Effective dose 
from modified protocol (n=160, 4th modification) was compared 
to standard protocol (n=132). Results: Compared to standard 
protocol, the total effective dose received by patient in modified 
protocol was 7.3±1.6 vs. 12.1±2.4 mSv, 6.5±1.5 vs. 11.5±2.3 mSv 
and 6.8±1.7 vs. 11.5±2.5 mSv in men, women and all patients 
consecutively (all p<0.001). Modified protocol resulted in 63% 
reduction of CT effective dose and 41% reduction of the total 
effective dose of PET/CT. Effective dose from CT was 39±4% in 
PET/CT and only 7 (4.5%) patients who had extremely high body 
weight and BMI exceeded 10 mSv using modified protocol. There 
was no significant difference in male (47% vs. 41%), age (61±13 
vs. 62±15), body weight (59±11, 35~95 vs. 59±11, 37~103 kg), 
height (1.59±0.08 vs. 1.59±0.08 m) and BMI (23.2±3.6, 15.4~35.8 
vs. 23.4±3.6, 15.8~37.9) between two groups (all p>0.05). Con-
clusion: Modified protocol showed markedly decreased the 
total effective dose received by patient from PET/CT study and 
resulted in an effective dose of less than 10 mSv with minimizing 
disruption of image quality in most patients.

EP-1075
Neural networks prediction of ambient dose equivalent 
rate in low-dose I-131 outpatient treatments
D. Sánchez-Artuñedo, M. Hermida-López, M. Beltran-Vilagrasa; 
Hospital Universitari Vall d’Hebron, Barcelona, SPAIN.

Introduction: The treatment for low-risk well-differentiated thy-
roid cancer consists in the administration of an activity of 1.1 
GBq of I-131 after surgery. Such a low administered activity al-
lows outpatient treatments in a Nuclear Medicine department 
without shielded rooms, provided that the radiation protection 
requirements are met. In our institution, one of these require-
ments is that, at the moment of discharge, the rate of ambient 
dose equivalent (H*(10)) at 1 m must be below 40 µSv/h. Based 
in our experience, this value is reached on average six hours af-
ter intake. The aim of this work is to study if neural networks 
can be useful to predict if the H*(10) rate at 1 m will be below 
40 µSv/h six hours after intake. Material and Methods: We de-
signed a 2-layer feed-forward neural network model with one 
hidden layer of sigmoid neurons, followed by an output layer of 
linear neurons. The training algorithm was Bayesian regulariza-
tion backpropagation. We used measurements of H*(10) rate at 
1 m and at 10 cm taken approximately every 30 minutes after 
intake, over 172 patients treated between 2013 and 2017. For 
each patient, the first seven measurements (approximately until 
4 h after intake) of H*(10) rate at 1 m, H*(10) rate at 10 cm, and 
time after intake, were used as input data for the neural net-
works. The measured H*(10) rate at 1 m (6 h after intake) was 
the target data. Patients were randomly divided into three dis-
joint sets: training (70%), validation (15%), and evaluation (15%). 
This procedure was carried out over 1000 networks, to obtain an 
uncertainty estimate of the predictions. Once trained, the net-
works were fed with the evaluation set, and the mean predicted 
values of H*(10) rate at 1 m (6 h after intake) was compared with 
the experimental values. Results: The mean difference over the 
1000 neural networks between predicted and experimental val-
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ues of H*(10) rates at 1 m (6 h after intake) was (0.5 ± 3.2) % (k=2). 
The mean correlation coefficient was r2=0.84±0.13. Conclusion: 
The values of H*(10) rate at 1 m (six h after intake) predicted by 
a neural network model are correlated with measured ones. This 
result allows to predict with two hours of anticipation if patient 
could be discharged, thus improving patient management.

EP-1076
Increase of the staff hand radiation exposure due to a new 
regulation of the radiation protection published by the 
State Office for Nuclear Safety
I. Kunikova, A. Zidkova, O. Lang; Charles Univ Prague, 3rd School of 
Medicine, Dept Nucl Med, Prague 10, CZECH REPUBLIC.

Introduction: Radiation exposure of the population is increas-
ing with participation of the medical irradiation. The state au-
thorities´ effort is to change this undesirable trend. Radioactivity 
of the radiopharmaceutical in the syringe must be measured 
before injecting it to the patient according to a new state reg-
ulation. National radiological standard (NRS) permits injection 
of radioactivity within the range of 25 % of the prescribed one. 
The goal of our study was to assess the difference between the 
calculated and the measured radioactivity and the difference 
of irradiation of the hands of the staff. Methods: All measure-
ments were done with 99mTc HDP. We drew a volume calculated 
according to a specific radioactivity in the vial into the syringe 
(calculated activity) and we subsequently measured this syringe 
in a dose calibrator (measured activity). We used another finger 
dosimeter during this measurement. We calculated correlation 
coefficient (r) and compared measured and calculated activities 
using a paired t-test (level of significance 5 %), the dosimeter 
was evaluated separately as usual. We evaluated 169 syring-
es from 22 kits (specific activity 841.50-1195.57 MBq/ml), pre-
scribed activity was 500-1000 MBq. Results: Values of measured 
and calculated activities correlated well (r=0.981, p < 0.001) but 
differed significantly (t = - 6.623, p < 0.001). Median of the differ-
ences between the measured and the calculated activities was 
16.44 MBq (- 95.70 to 74.54 MBq), i.e. 2.01 % (- 9.97 to 12.22 %). 
Radiation exposure to the hands of the staff increased during 
measurement from 1.92 mSv to 2.52 mSv (31.25 %). Conclu-
sion: The tolerance of the injected radioactivity is abundantly 
met if the dose in the syringe is only calculated according to 
the specific radioactivity in the vial without measurement of the 
every single syringe. On the other hand, this measurement in-
creases significantly radiation exposure of the staff hand (>30%).

EP-1077
Occupational exposure for eye, thyroid and gonads to 
medical workers operating in a PET/CT facility
K. Dalianis1, G. Kollias2, F. Vlachou1, T. Pipikos1, M. Vogiatzis1, V. 
Prassopoulos1; 1Nuclear Medicine & PET/CT Department, Hygeia 
SA, Marousi, GREECE, 2Medical Physics Department, Hygeia SA, 
Marousi, GREECE.

Purpose: Personnel monitoring results provide information on 
routine radiation exposure, assist in work planning and allow 
control of the workplace. The aim of this study was to mea-

sure the gamma dose received by dedicated medical work-
ers operating in our PET/CT department to eye, thyroid and 
gonads. PET/CT studies are restricted to the use of F-18 FDG, 
FLT and FCH are used in our center. Method: To estimate the 
effective dose from external exposure, all 6 members of the 
staff (2 nurses, 2 medical physicists, 2 technologists) had TLD 
badges worn at plastic glasses, on the region of gonads and 
in front of the thyroid area. High sensitivity thermolumiscent 
dosimeters were used. The measurements that were made 
at all stages of the PET/CT procedure: dose segmentation, in-
jection of the radiopharmaceutical, handling the patient and 
positioning the patient. Results: Results show that the mean 
daily effective dose (μSv±SD) received by each member of the 
staff for eye were: Nurse1 13.4±5,2, Nurse2 12.19±3,2, technol-
ogist1 11.52±4, technologist2 12.10±2,3, Medical Physicist1 
9,95±2,1, Medical Physicist2 8,72±3,2. The mean daily effec-
tive dose (μSv±SD) received by each member of the staff for 
thyroid were: Nurse1 12.46±4,4, Nurse2 12.32±3,7, technolo-
gist1 11.63±2,5, technologist2 12.44±2,4, Medical Physicist1 
8,98±3,91, Medical Physicist2 8,23±2,85. Finally the mean daily 
effective dose (μSv±SD) received by each member of the staff 
for gonads were: Nurse1 11.98±3,9, Nurse2 10.26±2,3, tech-
nologist1 8.26±1,6, technologist2 11.49±3, Medical Physicist1 
7,65±3,6, Medical Physicist2 7,12±2,92 Conclusions: From our 
results we can observe that the numbers are significantly lower 
than the recommended annual dose limit Cumulative dose to 
staff members. 

EP-81  e-Poster Area

Bone & Joint: Dual-Energy X-Ray Absorptiometry

EP-0084
The utilization of proper knee position improves the 
precision of spinal DXA examination
C. Sioka, A. Papadopoulos, G. Zafeiri, M. Tsironi, O. Papanikolaou, 
A. Papanikolaou, A. Fotopoulos, J. Kalef Ezra; University Hospital of 
Ioannina, Ioannina, GREECE.

Introduction: Dual-energy X-ray absorptiometry (DXA) is the 
reference methodology for the diagnosis of osteoporosis and 
the assessment of the fracture risk. However, there are some 
groups of patients that cannot be positioned correctly, due 
to several medical conditions. In this study, we evaluated and 
compared the precision and the accuracy of the spinal bone 
mineral density (BMD) measurements obtained using two 
geometrical configurations of the patient’s body relative to the 
scanning bed. Subjects and Methods: A Hologic Discovery-W 
fan beam bone densitometer has been utilized in 52 randomly 
chosen women (average age: 53.4 years, [32-65]). The influence 
of their positioning on the scanning bed was evaluated by four 
sequential lumbar spine scans with repositioning between 
them, i.e., all women were scanned twice using the standard 
lumbar spine scanning protocol (~90o trunk to hip and ~90o 
hip to tibia angles for spine flattening and reduction of the 
spine to bed distance) and twice with no bending (i.e. the 
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entire leg laying on the upper surface of the scanning bed). 
Results: The short term in vivo measurement precision in the 
standard configuration, 1.11%, was superior to that with the 
modified one, 1.55%. Paired t-test revealed a statistically signifi-
cant difference in the BMD values obtained using the two con-
figurations, i.e. (0.921+0.0144) g/cm2 in the standard one and 
(0.941+0.0148) g/cm2 in the modified one. The corresponding 
difference, 0.020 g/cm2 on the average, was not found to be 
dependent on the BMD value (p=0.3). Conclusion: In some 
patients, e.g. some trauma patients, it is hard to carry out spinal 
measurements using the recommended body posture. Scan-
ning in the modified one introduces a bias and deteriorates 
the measurement precision. In such cases, femoral hip rather 
than spinal measurement could be carried for the initial eval-
uation. However in case that a spinal measurement has to be 
carried out, such in case of an on-going follow-up study, the 
BMD values obtained in the non-standard configuration have 
to be corrected due to 0.020 g/cm2 bias, before reaching a 
medical decision.

EP-0085
The Relationship Between Serum Vitamin D Levels and 
Bone Mineral Density in Geriatric Patients
A. Cengiz; Adnan Menderes University, Faculty of Medicine, 
Department of Nuclear Medicine, Aydın, TURKEY.

Purpose: The aim of this study is to evaluate the relationship 
between serum vitamin D levels and bone mineral density 
(BMD) in geriatric patients. Subjects and Methods: Older than 
65 years patients who were refered for BMD measurement 
evaluated retrospectively. Totally 103 patients (74 Female, 29 
Male), (65-90 years old (mean: 71.2±5.4) included the study. Pa-
tients who treated with drugs affecting bone metabolism and 
a history of metabolic bone disease except osteoporosis were 
excluded. Serum 25(OH)D3, parathyroid hormone (PTH), calci-
um (Ca) levels and BMD measurement were recorded. 25(OH)
D3 levels <15 ng/ml was accepted as vitamin D insufficiency. 
Results: The prevalence of vitamin D insufficiency was found 
34% in all patients. The prevalence of vitamin D insufficiency 
in women (52%) was significantly higher compared to men 
(27%) (p=0.032). The prevalence of osteoporosis was found in 
54% of all patients. The prevalence of osteoporosis was found 
significantly higher in women (62%) compared to men (35%) 
(p=0.021). There was no statistically significant difference be-
tween patients with normal vitamin D levels and patients with 
low vitamin D levels for both hip and vertebral BMD. There was 
no statistically significant correlation between BMD and vitamin 
D, PTH, Ca levels. Conclusion: In this study, there was no rela-
tionship between BMD and vitamin D levels in geriatric patients. 
There is need further studies with larger patient population in 
which repeated measures of vitamin D levels and many other 
factors affecting bone density are also evaluated.

EP-0086
Dual-Energy X-Ray Absorptiometry in the Evaluation of 1 
Year Cross-Sex Hormonal Treatment
A. Niccoli Asabella, V. Lavelli, F. Duni, A. Ungaro, S. Sisto, G. 

V. Difonzo, G. Rubini; Nuclear Medicine Unit, Interdisciplinary 
Department of Medicine, University of Bari, Bari, ITALY.
Introduction: Gender dysphoria (GD) is defined as the suffer-
ance related to an incongruence between one’s experienced 
and one’s assigned gender of a duration of at least 6 months. 
Persons who experience gender-related distress might desire 
gender affirming treatment with sex steroids. Sex steroids are 
also important determinants of bone acquisition and bone ho-
meostasis. Osteoporosis is defined as a skeletal disease, charac-
terized by low bone mass and micro architectural deterioration 
of bone tissue, with a consequent increase in bone fragility and 
susceptibility to fracture. Dual-energy X-ray absorptiometry 
(DXA) which provides fast scanning, improved spatial resolution, 
applied to central and peripheral skeletal sites is currently used 
for detecting osteoporosis. Cross-sex hormonal treatment (CHT) 
in transgender persons can affect bone mineral density (BMD). 
The aim of this study was to investigate the first-year effects of 
CHT on BMD in transgender persons Material and Methods: A 
total of 34 patients aged from 19 to 66 years (mean 35 years), 12 
transwomen and 22 transmen, were included. All patients com-
pleted the first year of CHT. Twenty-one of 34 patients (9 trans-
women and 12 transmen) underwent sex reassignment surgery 
(SRS). Transwomen (male-to-female transgenders) received es-
trogen and anti-androgens, whereas transmen (female-to-male 
transgenders) were treated with testosterone. A dual-energy 
X-ray absorptiometry (DXA) (Unigamma Plus, L’ACN, Milano, It-
aly) was performed at baseline and after one year CHT to mea-
sure lumbar spine (LS) and femoral neck (FN). BMD, T-score and 
Z-Score before and after 1 year of CHT were measured. Results: 
An increase of LS BMD was observed in 29 patients (85.2 %) and 
an increase of FN BMD was observed in 16 patients (47%). In 
transwomen, the difference of LS BMD mean was 0.11 (std 0.25), 
the difference of FN BMD mean was 0.08 (std 0.32). In transmen, 
the difference of LS BMD mean was 0.08 (std 0.21), the differ-
ence of FN BMD mean was 0.20 (std 0.36). There was no statisti-
cal significance of the LS BMD and FN BMD differences between 
the two groups. Conclusion: DXA is a valid method to evaluate 
the effects of cross-sex hormonal treatment in transgender per-
sons. BMD increased overall in both groups after 1 year of CHT. 
LS BMD increased more in transwomen, but FN BMD increased 
more in transmen.

EP-82  e-Poster Area

Clinical -> Diagnostic study -> Adult study -> 
Oncology study -> Organ-based oncology -> Brain, 
malignant

EP-0399
Clinical impact of 18F-FAZA PET/CT in high grade glioma: 
correlation with hypoxia immunohistochemical markers 
and implications for radiotherapy boost
P. Mapelli1,2, F. Fallanca2, M. Callea3, E. Incerti2, V. Bettinardi2, P. 
Rancoita4, P. Scifo2, A. Compierchio2, F. Zerbetto5, G. Conte1,6, N. 
Di Muzio5, C. Monterisi2, M. Vuozzo2, N. Anzalone1,6, M. Terreni3, 
L. Gianolli2, M. Picchio1,2; 1Vita-Salute San Raffaele University, 
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Milan, ITALY, 2Nuclear Medicine Department, IRCCS San Raffaele 
Scientific Institute, Milan, ITALY, 3Pathology Unit, IRCCS San Raffaele 
Scientific Institute, Milan, ITALY, 4University Centre of Statistics in 
the Biomedical Sciences, Vita-Salute San Raffaele University, Milan, 
ITALY, 5Department of Radiotherapy, IRCCS San Raffaele Scientific 
Institute, Milan, ITALY, 6Neuroradiology Unit and CERMAC, IRCCS 
San Raffaele Scientific Institute, Milan, ITALY.

Introduction: To investigate the correlation between hypoxia 
imaging data, by using 18F-FAZA PET/CT, and hypoxia immu-
nohistochemical markers in patients with high-grade glioma 
(HGG) to explore the potential impact on radiotherapy treat-
ment. Subjects and Methods: Prospective enrolment of 17 pts 
with brain MRI suggestive for HGG undergoing pre-treatment 
18F-FAZA PET/CT. The following PET-derived parameters have 
been considered: SUVmax, SUVmean and metabolic tumour 
volume (MTV) at different thresholds of 40%, 50%, 60% (40-50-
60), hypoxic volume (HV) estimated by applying different posi-
tivity thresholds to tumour to blood ratio (1.2, 1.3, 1.4) obtaining 
HV1.2, HV1.3, HV1.4. Seven/17 patients underwent surgical exci-
sion of the lesion (group 1) while 10/17 pts underwent stereotac-
tic biopsy (group 2). Immunohistochemical analysis on the most 
representative tumor section were performed considering the 
following markers: hypoxia inducible factor 1α [HIF-1α], Carbox-
ic Anidrase IX [CA-IX] and Glucose Transporter-1 [GLUT-1] and 
a semiquantitative scoring system with five categories (0:0%, 
1:<or=10%, 2:11-25%, 3:26-50% and 4:51-75%) was applied to 
define their expression. Tumor vascularity and proliferation (Ki-
67) have been evaluated. Spearman’s correlation was used for 
comparing PET-derived parameters and anatomopathological 
features. Seven patients were treated with radiotherapy and 
an additional radiation treatment plan has been simulated ac-
counting for hypoxic subregions and integrated to standard 
planning target volume (PTV) to compare the possible comple-
mentary information provided by 18F-FAZA PET/CT. Results: 
18F-FAZA PET/CT showed one lesion in 15/17 pts and multiple 
lesions in 2/17. According to WHO classification, 12/17 pts had 
grade IV glioma, 5/17 had grade III glioma. For HIF-1α the fol-
lowing score/number of pts have been observed: 0/1, 1/15, 2/1. 
For CA-IX: 0/3, 1/8, 2/2, 3/3 and 4/1. Finally, for GLUT-1, 0/1,1/2, 
2/6, 3/6 and 4/2 have been observed. Mean Ki-67 value was 19% 
(range: 3-40%). For hypoxia, vascularization and proliferation as-
sessment, surgical and bioptical samples have been considered 
separately for the analysis. In group1 (n=7) CA-IX correlated 
to all PET-derived parameters as follow: SUVmax (p=0.0002), 
SUVmean40 (p=0.0058); SUVmean50 (p=0.009), SUVmean60 
(p=0.0153), MTV40-50-60 (p=0.0424), HV 1.2-1.3-1.4 (p=0.0058). 
In group 2 (n=10) SUVmax (p=0.0094), SUVmean40 (p=0.0107), 
SUVmean50 (p=0.0094), SUVmean60 (p=0.0154) correlated with 
tumour vascularization. In all 7 patients undergoing RT, the sim-
ulated treatment based on 18F-FAZA PET/CT showed hypoxia 
within the original PTV. Conlcusions: The correlation between 
imaging parameters and hypoxia biomarkers supports the role 
of 18F-FAZA PET/CT as a reliable method for assessing tumour 
hypoxia in HGG, with potential relevant impact on personalized 
radiotherapy treatment by means of delivering radiation boosts 
on the more hypoxic areas.

EP-0400
Added value of 18F-Fluorocholine PET/CT combined to 
multimodal brain MRI in the early detection of progression 
in high grade gliomas
A. M. García Vicente1, E. Casillas Sagrado1, M. J. Rodríguez Muñoz1, 
G. A. Jiménez Londoño1, M. Calvo García1, M. Villena Martín1, M. 
Amo Salas2, F. J. Pena Pardo1, J. M. Borrás Moreno1, Á. Soriano 
Castrejón1; 1Hospital General Universitario de Ciudad Real, Ciudad 
Real, SPAIN, 2Universidad de Casilla-La Mancha, Ciudad Real, 
SPAIN.

Purpose: To analyze the usefulness of 18F-Fluorocholine PET/
CT added to routine follow-up with brain multimodal magnetic 
resonance imaging (MRI) in the early diagnosis of tumor pro-
gression of high grade glioma (HGG). Subjects & Methods: Pa-
tients with cerebral HGG treated with surgery and adjuvant che-
mo-radiotherapy, monitored in the participating centers, were 
included prospectively in the GLIReDe (Glioma Imaging Recur-
rence Detection) study. Patients underwent 18F-Fluorocholine 
PET/CT at the moment of the first report suspicious or doubtful 
for progression in MRI following the Response Assessment in 
Neuro-Oncology (RANO) criteria. For 18F-Fluorocholine PET/CT, 
any uptake higher than background and outside physiological 
locations was considered as positive. For MRI, only a suspicious 
result was considered as positive. In addition, a combined eval-
uation was performed, considering progression when at least 
one imaging technique was positive. The final diagnosis (pro-
gression or not) was obtained by histological confirmation or 
clinical and imaging follow-up in the 6 months after the PET/
CT. The concordance of both techniques (Kappa Cohen), their 
diagnostic performance and the association of their results 
with the final diagnosis were analyzed. Results: Nineteen pa-
tients (63% male) were included in this preliminary analysis (10 
glioblastoma multiforme, 5 anaplastic oligodendroglioma and 
4 anaplastic astrocytoma). Thirteen patients were confirmed of 
progression (8 of them histologically and 5 by clinical and imag-
ing follow-up). PET/CT results were significantly related to the 
final diagnosis (χ2=7.367; p=0.044), while MRI results didn’t show 
significant relation with the final diagnosis (χ2=3.662; p=0.103). 
The sensitivity, specificity, positive predictive value, negative 
predictive value and accuracy were respectively 54%, 100%, 
100%, 40% and 65% for MRI; and 100%, 50%, 87%, 100% and 
88% for PET/CT. The combined evaluation didn’t show any dif-
ference with respect to the evaluation of PET/CT results alone. 
The concordance between both imaging techniques was low 
(Kappa=0.191; p=0.156). Conclusion: In patients diagnosed of 
HGG that received standard treatment, 18F-Fluorocholine PET/
CT was superior to MRI in the diagnosis of progression attend-
ing to our protocol. Although combined evaluation did not offer 
any additional information, 18F-Fluorocholine PET/CT was very 
helpful in the cases of MRI findings doubtful for progression in 
order to avoid a delay in the diagnosis.
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E-TPW01
Necessity of extrinsic versus intrinsic calibration in gamma 
camera systems
S. Ghasempoor1, S. Entezarmahdi2,1,3; 1Alzahra Charity Hospital, 
Shiraz University of Medical Science, Shiraz, IRAN, ISLAMIC 
REPUBLIC OF, 2Medical Radiation Engineering Department, Shahid 
Beheshti University, GC, Tehran, IRAN, ISLAMIC REPUBLIC OF, 
3Nuclear Medicine and Molecular Imaging Research Center, Shiraz 
University of Medical Science, Shiraz, IRAN, ISLAMIC REPUBLIC OF.

Introduction: Precise calibration of gamma camera is one of the 
major factors that affect the image quality and optimize the pa-
tient dose in nuclear medicine departments. The performance 
of a gamma camera system crucially depends on its calibration 
results. The intrinsic uniformity is the most basic and routine 
procedure of gamma camera system calibration, however the 
effects of collimator and any probable obstacle between patient 
position and detector (such as table) are connived. In this work, 
we showed the importance of extrinsic versus intrinsic unifor-
mity calibration on the gamma camera systems performance. 
Methods: Intrinsic and extrinsic calibration was performed 
sequentially on three independent dual head gamma camera 
systems. After each calibration the uniformity map was updat-
ed with the new coefficients. Before and after each calibration 
step, the intrinsic and extrinsic uniformity quality control (QC) 
was performed with the proper uniformity map. Results: The 
extrinsic QC results was not changed significantly after intrinsic 
calibration (in average from 6.17% to 6.07%), however the intrin-
sic QC results change was meaningful (in average from 4.13% 
to 1.22%). After we updated the uniformity map with extrinsic 
calibration, the extrinsic QC results dramatically improved (in 
average from 5.86% to 1.15%). Conclusion: We show that, since 
the actual gamma camera images acquired with collimators it is 
needed to perform the extrinsic calibration instead of intrinsic 
calibration to get the highest system performance.

E-TPW02
Repeatability of Semiquantitative Parameters of Extent 
and Severity of Perfusion Defects on Myocardial Perfusion 
Imaging
T. Haciosmanoglu, A. O. Karacalioglu, O. Emer, S. Ince, E. Alagoz, 
K. Okuyucu, N. Arslan; Gulhane Training and Research Hospital, 
Ankara, TURKEY.

Introduction: Although, myocardial perfusion imaging (MPI) 
scans are generally evaluated qualitatively, commercially avail-
able automatic analysis softwares were also available to evalu-
ate these scans semiquantitatively. One of them which is widely 
used commercial software is quantitative perfusion SPECT (QPS, 

Emory University, Atlanta/USA). The stress and rest images of 
gMPI are automatically analyzed by this software, and the ex-
tent and severity of the perfusion defects can be calculated 
semiquantitatively. The aim of this study was to investigate 
the impact of non-cardiac activities on repeatability of semi-
quantitative results of this software. Material and Methods: 
Cardiac Torso Phantom (Anthropomorphic SPECT Phantom, 
BIODEX, USA) was used for this study. The cardiac part of the 
phantom was filled with 116 cc water including 18.5 MBq (0.5 
mCi) Tc-99m pertechnetate and the liver part of the phantom 
was filled with 1160 cc water. The phantom was imaged con-
secutively ten times by the solid state cardiac gamma camera 
(NM 530c, GE, Israel). After that, 92,5-185-277,5 MBq (2.5-5-7.5 
mCi) Tc-99m pertechnetate were added respectively into the 
liver part of the phantom in separate days and consecutive 10 
acquisitions were performed for each activity added. The extent 
(%) and severity (SRS: summed rest score) of perfusion defects 
were semiquantitatively calculated for each study by using QPS. 
Then, the coefficient of variation was calculated. Results: While 
the heart activity was 0,5 mCi during the all studies, the results 
of the study summarized in the following:a)While there was no 
liver activity, SRS, coefficient variation of SRS, extent of perfusion 
defects and coefficient variation of extent were 5,1±1,37, 26,87, 
6,9±1,45 and 21, respectively. b)While liver activity was 2.5 mCi, 
SRS, coefficient variation of SRS, extent of perfusion defects and 
coefficient variation of extent were 10±0.94, 9.4, 13.7±0.82 and 
5.98, respectively.c)While liver activity was 5 mCi,SRS,coefficient 
variation of SRS, extent of perfusion defects and coefficient 
variation of extent were 6.1±0.74, 12.13, 11.1±1.37 and 12.34, 
respectively.d)While liver activity was 7.5 mCi, SRS, coefficient 
variation of SRS, extent of perfusion defects and coefficient vari-
ation of extent were 5±2, 40, 8.9±2.42, and 27.19, respectively.
Conclusion:The coefficient of variation is generally used in bi-
ological sciences to test the accuracy of the measurement of 
a laboratory process. In general, the acceptable maximum co-
efficient of variation in laboratory methods is 10%. It seems to 
be more accurate approach to correlate these semiquantitative 
parameters with qualitative evaluation of MPI scans than to rely 
alone on the numerical parameters calculated by automated 
analysis programs.

E-TPW03
The Effect of Regional Activity Accumulation on the 
Evaluation of Myocardial Perfusion Imaging: A Preliminary 
Phantom Study
T. Haciosmanoglu, A. O. Karacalioglu, O. Emer, S. Ince, N. Arslan; 
Gulhane Training and Research Hospital, Ankara, TURKEY.

Introduction: Hypertrophic cardiomyopathy is defined as an in-
creased left ventricular wall thickness that can’t be attributed to 
the abnormal loading of the left ventricle alone. The most com-
mon form is asymmetric thickness in the anterior interventricu-
lar septum, followed by concentric hypertrophy and apical hy-
pertrophy. In most cases, the diagnosis of false positive ischemia 
is reported because the radiopharmaceutical biodistribution is 
heterogeneously decrease in other segments on gated myocar-
dial perfusion imaging (gMPI) scans of these cases. The aim of 
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this study is to investigate the effect of local increased activity 
on interpretation of gMPI scans by simulating the hypertrophic 
cardiomyopathy using a cardiac phantom. Material and meth-
ods: In the first part of the study, cardiac part of the cardiac tor-
so phantom (Anthropomorphic SPECT Phantom, BIODEX,USA) 
was filled with 116 cc water including Tc-99m pertechnetate in 
a concentration of 0.015 mCi/cc , and then, the phantom was 
imaged at the solid state cardiac gamma camera (NM 530c, GE, 
Israel) for 5 min. In the second part of the study, a balloon filled 
with 40 cc water including Tc 99m pertechnetate in concentra-
tion of 0,025 mCi/cc, to simulate asymmetric activity distribu-
tion in hypertrophic cardiomyopathy, was placed in the cardiac 
phantom containing 76 cc water with Tc-99m pertechnetate in 
a concentration of 0.015 mCi/cc, and then, the phantom was 
imaged at the solid state cardiac gamma camera for another 5 
min. The raw data acquired from both session was analyzed by 
using commercially available software of Quantitative Perfusion 
SPECT (QPS, Cedars-Sinai, Atlanta) and summed rest score and 
defect extent (%) were evaluated. Results: Although there was 
slight heterogeneity in the lateral section of the phantom (SRS: 
8, Extent:%13) due to irregularities in mixing of the radioactivity 
in the water of the phantom, actually, activity distribution in the 
phantom was homogenous on the scans of the first section of 
the study. Whereas, there was a prominent activity in where the 
balloon was and activity globally decreased in other parts of the 
phantom (SRS: 43 and extent: %61) on the scans derived from 
the second part of the study. Conclusion: In our preliminary 
study, regional activity accumulation as it happens in the hyper-
trophic cardiomyopathy seems to negatively affect the image 
analysis and false positive ischemia may be reported. Therefore, 
it seems to be necessary that cardiac morphological informa-
tion should be taken into consideration when evaluating the 
myocardial perfusion imaging scans of patients with suspected 
hypertrophic cardiomyopathy.

E-TPW04
Comparison of different attenuated mediums on the 
measurement of Effective Renal Plasma Flow using 
Camera-based clearance method
W. Way1,2, C. Lin1, J. Hsu1, W. Huang1; 1Taipei Veterans General 
Hospital, Taipei, TAIWAN, 2Taipei Association of Radiological 
Technologists, Taipei, TAIWAN.

Introduction: Camera-based clearance is one of methods to 
evaluate Effective Renal Plasma Flow (ERPF). Counts of full sy-
ringe, empty syringe and injection site are acquired to calculate 
the ERPF. To keep the syringe 30 cm distance from the detec-
tor while detecting the counts, technologists have to adjust 
the imaging bed or place a syringe support on the detector. 
Aim: The purpose of the study was to evaluate whether differ-
ent mediums between the detector and radiopharmaceuticals 
would affect the EFPFs when the counts of full syringe, empty 
syringe and injection site are applied. Materials and Methods: 
Thirty-one patients (18 males, age 55±13 y/o) underwent renal 
scintigraphy with 8 mCi Tc99m-MAG3 intravenous injection and 
images were acquired by GE Infinia Gamma Camera. Under the 
Camera-based clearance method, three sets of counts of full sy-

ringe, empty syringe and injection site were measured with 30 
cm distance from the detector by attenuation of imaging bed 
(carbon fiber), hollow corrugated box and air respectively. Data 
were analyzed by GE Xeleris software applying modified Gates 
method to calculate the total ERPFs. Results: There was a differ-
ence between hollow corrugated box and imaging bed used to 
evaluate the EFPFs (338.77±82.82 ml/min vs. 357.64±87.36 ml/
min, p<0.001). Comparing the ERPFs calculated by the counts 
of full syringe, empty syringe and injection site with attenua-
tion of air and imaging bed, there was a difference significantly 
(321.87±78.25 ml/min vs. 357.64±87.36 ml/min, p<0.001). The 
values of ERPF assessed by the method of Camera-based clear-
ance would be underestimated when the material with low 
attenuation was used as a medium between the detector and 
radiopharmaceuticals. Conclusion: Different materials such as 
carbon fiber, hollow corrugated box and air used as mediums 
between the detector and radiopharmaceuticals would signifi-
cantly affect the EFPFs. Imaging bed and syringe support with 
similar attenuation are recommended when measuring counts 
of full syringe, empty syringe and injection site.

E-TPW05
The Evaluation of Quantitative Accuracy According to 
Detection Distance in SPECT/CT Applied to Collimator 
Detector Response(CDR) Recovery
J. Kim1, H. Son1, J. Lee2, H. Park3; 1Seoul Medical Center, Seoul, 
KOREA, REPUBLIC OF, 2Songho University, Gangwon-do, KOREA, 
REPUBLIC OF, 3Shingu College, Gyeonggi-do, KOREA, REPUBLIC OF.

Aim: Recently, with the spread of SPECT/CT, various image cor-
rection methods can be applied quickly and accurately, which 
enabled us to expect quantitative accuracy as well as image 
quality improvement. The purpose of this study is to find out 
quantitative change depending on the change in detection 
distance in SPECT/CT images with CDR(Collimator Detector 
Response) Recovery correction method applied. Material and 
Methods: To find out the error of acquisition count depending 
on the change of detection distance, we set the detection dis-
tance according to the obit type as Circular type(X, Y axis radius 
30cm, 30cm), Non-Circular type(X, Y axis radius 21cm, 10cm) 
and Non-Circular Auto type with Auto Body Contouring system 
(limit radius 1cm) and applied reconstruction methods by di-
viding them into Astonish(OSEM with CDR Recovery) and OS-
EM(without CDR Recovery) to find out the difference in activity 
recovery depending on the use of CDR Recovery. At this time, 
attenuation correction, scatter correction, and decay correction 
were applied to all images. For the quantitative evaluation, cali-
bration scan (cylindrical phantom, 99mTc 123.3 MBq, water 9293 
ml) was obtained for the purpose of calculating the calibration 
factor(CF). For the phantom scan, a 50 cc syringe was filled with 
31 ml of water and a phantom image was obtained by setting 
99mTc 123.3 MBq. We set the VOI(volume of interest) in the entire 
volume of the syringe in the phantom image to measure total 
count for each condition and obtained the error of the mea-
sured value against true value set by setting CF to check the 
quantitative accuracy according to the correction. Results: The 
calculated CF was 154.28 (Bq/ml/cps/ml) and the measured val-
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ues against true values in each conditional image were analyzed 
to be Circular 87.5%, Non-Circular 90.1%, Non-Circular Auto 
91.3% in OSEM and Circular 93.6%, Non-Circular 93.6%, Non-Cir-
cular Auto 93.9% in Astonish respectively. The closer the detec-
tion distance, the higher the accuracy of OSEM, and Astonish 
showed almost similar values regardless of distance. The error 
was the largest in the OSEM Circular(-13.5%) and the smallest 
in the Astonish Non-Circular Auto(-6.1%). Conclusion: SPECT/
CT images showed that when the distance compensation is 
made through the application of CDR Recovery, the detection 
distance shows almost the same quantitative accuracy as the 
proximity detection even under the distant condition, and accu-
rate correction is possible without being affected by the change 
in detection distance.

E-TPW06
Impact of the Myocardial Perfusion Gated-SPECT 
reconstruction method on the Left Ventricular Ejection 
Fraction
P. Cuenca1, R. SIlva2, G. Costa2,3, J. Rodrigues2, I. Ferreira2, J. 
Lima2,3,4, J. Figueiredo5; 1ESTeSC -Coimbra Health School, Coimbra, 
PORTUGAL, 2Serviço de Medicina Nuclear do Centro Hospitalar 
e Universitário de Coimbra, Coimbra, PORTUGAL, 3Faculdade de 
Medicina da Universidade de Coimbra, Coimbra, PORTUGAL, 
4Instituto de Ciências Nucleares Aplicadas à Saúde (ICNAS), 
Coimbra, PORTUGAL, 5ESTeSC_Coimbra Health School, Coimbra, 
PORTUGAL.

Aim: Left-Ventricular-Ejection-Fraction(LVEF) can be calculated 
by myocardial-perfusion gated-SPECT (MPG-SPECT). Preceding 
quantification, data reconstruction can be done by applying dis-
tinct algorithms. When applying FBP or iterative reconstructions, 
the noise obtained in the short axis image can increase and bias 
in ventricular wall contour detection algorithm can be intro-
duced, compromising the correct quantification. We aimed to 
study the impact of the MPG-SPECT reconstruction method on 
the LVEF and to evaluate if the type of study, stress or rest, have 
any influence on the results. Materials and Methods: Thirty 
consecutive One-Day-MPG-SPECT Stress-Rest studies were ret-
rospectively selected based on the following exclusion criteria: 
time gap between Stress and Rest >4 hours; obese patients that 
are out of the gamma-camera Field-of-View; high-activity struc-
tures overlapped to the heart (liver/bowel) and extravasate/con-
tamination. MPG-SPECT were reconstructed using four different 
algorithms: FBP, MLEM, OSEM and Astonish®. All data were evalu-
ated with Autoquant®. The LVEF obtained with each one of the 4 
algorithms was compered using ANOVA (statistical analysis was 
performed using SPSS 25). Results: The 30 selected MPG-SPECT 
were performed in 15 men and in 15 women. For both stress 
and rest datasets, the most significant difference was observed 
between FBP and Astonish® (4.67 points for Stress, 4.20 for Rest), 
and the lowest one was between MLEM and OSEM(1.40 for 
Stress, 1.13 for Rest). It has observed that the higher differences 
occurred when comparing FBP, MLEM and OSEM to Astonish® 
respectively, and that difference was higher for FBP (4.67 for 
Stress, 4.20 for Rest). The score differences between each pair 
of methods (FBP-Astonish®, MLEM-OSEM, MLEM-Astonish® and 

OSEM-Astonish®) is not significant(p>0.05) for stress and rest. A 
p-value<0.05 was obtained comparing FBP-MLEM and FBP-OS-
EM in stress and rest, a significant difference between stress and 
rest for this pair of algorithms was verified. There are significant 
differences for both stress and rest(p<0.05) between FBP-As-
tonish® and FBP-MLEM, MLEM-OSEM and MLEM-Astonish®. 
There are significant differences for both stress and rest(p<0.05) 
between MLEM-OSEM and OSEM-Astonish®. There are signifi-
cant differences only for stress studies between FBP-OSEM and 
MLEM-OSEM(p<0.05) and only for rest studies(p<0.05) between 
FBP-MLEM and OSEM-Astonish®, FBP-OSEM and FBP-Astonish® 
and OSEM-Astonish® and between MLEM-OSEM vs MLEM-As-
tonish®. Significant differences between stress and rest(p<0.05) 
were only found between FBP-MLEM(t=-2.594,p=0.015) and 
FBP-OSEM(t=3.149,p=0.004). Conclusions: LVEF obtained with 
MPG-SPECT depends on the reconstruction method applied. 
For a correct follow-up of the LVEF, stress and rest data of the 
same patient should be processed applying always the same 
algorithm.

E-TPW07
Feasibility of preclinical 125I-EISB SPECT imaging on a small 
animal SPECT /CT
Y. Tokunaga1, K. Kashiwa1, A. Kojima1, K. Tomiyoshi2, S. Tomiguchi1; 
1Kumamoto University, Kumamoto city, JAPAN, 2Syonan Kamakura 
Medical University, Kamakura city, JAPAN.

Aim: We developed 125I-EISB (1- (2-125I-ethoxy) -2, 5 bis styryl 
benzene) which is a systemic amyloidosis imaging probe. Pre-
clinical studies using 99mTc and 67Ga have been performed on a 
small animal SPECT/CT (FX3300, Trifoil, USA). However, sufficient 
studies for 125I SPECT imaging with small-animal SPECT/CT de-
vice have not been performed. The purpose of this study was 
to evaluate the feasibility of 125I imaging for preclinical 125I-EISB 
study on small animal SPECT/CT. Material and Methods: 125I 
and 99mTc SPECT image quality was evaluated for uniformity, 
spatial resolution (FWHM) and count linearity by fundamental 
phantom studies. A small animal SPECT/CT having two CZT 
detectors and multi-pinhole collimator for mouse was used. 
Uniformity was evaluated with an acrylic cylindrical phantom. 
In the spatial resolution, three-point radiation sources were cre-
ated in a self-made phantom used a teflon tube with an inner 
diameter of 0.6 mm. Spatial resolution was visually evaluated 
also using hot rod phantom and cold rod phantom. In concen-
tration linearity, 12 kinds of 125I point sources with different ra-
dioactivity levels were prepared and used. Result: With 125I and 
99mTc, integral uniformity was 23.49% and 20.11%, respectively. 
Coefficient of variation (CV) was 0.094 for 125I and 0.068 for 99mTc. 
In the spatial resolution, the FWHM of the periphery part than 
the center part of both 125I and 99mTc was longer and the FWHM 
of the center part with 125I was almost the same value as 99mTc. 
In the hot rod phantom images, the size of hot rod was visually 
separated up to 1.2 mm for 125I and 1.0 mm for 99mTc. In the cold 
rod phantom images, both 125I and 99mTc were visually separated 
up to 1.6 mm. In count linearity, there was a correlation between 
the SPECT count on the image and the actual radioactivity up 
to 1.5 MBq. Conclusion: Image quality of 125I is inferior to that of 
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99mTc on small animal SPECT/CT. Further improvement in 125I im-
aging quality may be necessary for the preclinical 125I-EISB study.

E-TPW08
Reproducibility of SPECT imaging with a conjugated 
gradient minimization reconstruction algorithm: a 
multicenter study of 99mTc quantification
K. Okuda1, D. Hasegawa2, T. Kamiya3, H. Ichikawa4, T. Umeda5, 
T. Ohkubo6, K. Miwa7; 1Tottori University Hospital, Tottori, JAPAN, 
2Okayama Saiseikai General Hospital, Okayama, JAPAN, 3Osaka 
University Hospital, Osaka, JAPAN, 4Toyohashi Municipal Hospital, 
Aichi, JAPAN, 5Cancer Institution Hospital of Japan Foundation for 
Cancer Research, Tokyo, JAPAN, 6Toho University Medical Center 
Omori Hospital, Tokyo, JAPAN, 7International University of Health 
and Welfare, Tochigi, JAPAN.

Background: Quantitative assessment using the standardized 
uptake value (SUV) for single-photon emission computed to-
mography / computed tomography (SPECT/CT) has been ex-
plored in clinical applications. This multicenter study aimed to 
investigate the reproducibility of quantitative SPECT imaging 
generated by the commercially available ordered-subset con-
jugated gradient minimization (OSCGM) reconstruction engine. 
In order to assess the quantitative accuracy of SPECT imaging 
by OSCGM reconstruction, factors affecting quantification in 
the multicenter setting such as radioactivity source, dose cali-
brators accuracy and reconstruction parameters were carefully 
controlled. Methods: Six institutions having installed SPECT/CT 
system Symbia Intevo participated in this multicenter study. The 
dose calibrator accuracy was first investigated by measuring the 
same lot of commercially available 99mTc vials five times at each 
institute over three days. A common cylinder phantom contain-
ing 0.100 MBq/ml 99mTc aqueous solution of was scanned at each 
institution. As an investigation for intra-institution variation, the 
phantom experiments were repeated 3 times. The intra- and 
inter-institution variations were evaluated with the coefficient 
of variation (CV) in the quantitative SPECT images. Results: The 
result of inter-institution variability was high compared to that 
of intra-institution (4.20% and 0.98%, respectively). Most institu-
tions had the quantitative variability in the SPECT images less 
than 5%, however, one institution showed 8% quantitative vari-
ability. The accuracy of dose calibrator had direct influence on 
the quantitative accuracy on the phantom-based SPECT quan-
tification. Conclusion: A commercially available quantitative 
SPECT application using OSCGM reconstruction engine had 
excellent reproducibility. The importance of quality control for 
the dose calibrators is also suggested based on the finding that 
its measurement accuracy directly affected the inter-institution 
reproducibility.

E-TPW09
Crosstalk correction for 201Tl / 123I dual-radionuclide 
imaging using a CZT SPECT camera
K. Shibuya1, D. Ichioka1, S. Shiraishi2, Y. Yamashita2, S. Tomiguchi3; 
1Graduate School of Health Sciences, Kumamoto University, 
Kumamoto, JAPAN, 2Department of Diagnostic Imaging and 
Interventional Radiology, Graduate School of Medical Sciences, 

Kumamoto University, Kumamoto, JAPAN, 3Faculty of Life Sciences, 
Kumamoto University, Kumamoto, JAPAN.

Aim: A cadmium zinc telluride (CZT) detector single photon 
emission computed tomography (SPECT) device (CZT camera) 
has better energy resolution than a conventional NaI detector 
SPECT device, so it is reported its usefulness on dual-radionu-
clide imaging. Many studies in relation to the crosstalk on 99mTc 
and 123I dual-radionuclide imaging were reported, but on 201Tl 
and 123I ones were little. The aim of this study was to evaluate the 
crosstalk ratio and its optimal correction method on 201Tl and 
123I dual-radionuclide imaging using a CZT camera. Materials 
and Methods: 201Tl, 123I and 201Tl + 123I water solutions were in-
jected into the myocardial part of a chest myocardial phantom, 
respectively. SPECT data were acquired with list mode using a 
CZT camera (Discovery NM 530c, GE). The crosstalk ratio was ob-
tained from left ventricular count (LVC) in each energy window 
on single-radionuclide SPECT imaging. Dual-energy window 
(DEW) and triple-energy window (TEW) methods performed for 
the crosstalk correction on 201Tl-energy window and 123I-energy 
window on dual-radionuclide SPECT image. Finally, estimated 
LV radioactivity was calculated by multiplying LVC by cross cal-
ibration factor and compared that with actual LV radioactivity 
measured by a well-type scintillation counter. The recovery was 
defined as the value divided estimated LV radioactivity by actual 
LV radioactivity. Results: The crosstalk ratio from 201Tl to 123I-en-
ergy window and from 123I to 201Tl-energy window was 9.8% 
and 22.1%, respectively. The estimated LV radioactivity without 
crosstalk correction was overestimated in both energy windows 
(recovery of 201Tl = 1.10 and recovery of 123I = 1.27). TEW method 
was superior to DEW method for correcting crosstalk in 201Tl-en-
ergy window (recovery = 1.02). However, correction of crosstalk 
in 123I-energy window is underestimated by both of DEW and 
TEW methods (recovery of DEW = 1.25 and recovery of TEW 
= 1.22). Conclusions: TEW crosstalk correction for 201Tl-energy 
window is useful on 201Tl and 123I dual-radionuclide imaging us-
ing a CZT camera. Further study for correcting the crosstalk in 
123I-energy window is necessary.

E-TPW10
The Usefulness of Flash 3D Applications to Shorten Scan 
Time for Bone SPECT
Y. Parlak, D. Goksoy, G. Mutevelizade, G. Gumuser, E. Sayit; Celal 
Bayar University, Manisa, TURKEY.

Aim: In accurate image reconstruction impacts image quality 
and can result in both false positives and false negatives. Most of 
the reconstructed images are created using algorithms that do 
not account for the physical characteristics of the image acqui-
sition system. Flash 3D Technology is a sophisticated new SPECT 
tomographic reconstruction algorithm. Flash 3D adds a post fil-
ter after reconstruction for noise reduction. The objectives of this 
study were to assess diagnostic reliability and accuracy in com-
parison with half time Flash 3D and full time Filtered Back Projec-
tion (FBP) in bone SPECT applications. Material and Methods: 
Twenty patients(11 female, 9 male ) were imaged with Siemens 
Evo Excel gamma camera (Knoxville, USA) with low energy high 
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resolution parallel hole collimators. Patient preparation, acqui-
sition parameters and reconstruction protocols for all patients 
were standardized. SPECT data were acquired between 2 and 
4 h after intravenous injection of approximately 10MBq/kg of 
99mTcMDP. Every patient was imaged twice with half time and 
full time SPECT protocols. Half-time SPECT acquisition protocol 
was as follows: 60 frames per detector head, each with duration 
of 15 s. Full time SPECT acquisition protocol was as follows: 60 
frames per detector head, each with duration of 30 s. Full-time 
data were reconstructed using Standard filtered backprojection 
reconstruction, whereas half time data were reconstructed us-
ing Flash 3D software. The data were evaluated by two Nucle-
ar Medicine specialist blinded to each other without knowing 
which protocol was used in the images. Results: No significant-
ly difference was found in the images of the patients. All images 
were evaluated as reportable. Conclusion: Our study showed 
that Flash 3D reconstruction algorithm was a reliable tool and 
can be used in painful of bone diseases to shorten the imaging 
time; providing high inter-observer agreement and similar diag-
nostic confidence compared with FBP.

E-TPW11
Development of a no-radiation-exposure, nonuniform 
attenuation correction method for brain perfusion 
single-photon emission computed tomography with an 
anatomically standardized brain attenuation map
D. Koreeda1, R. Sako1, A. Takaki2, S. Ito3; 1Graduate School of Health 
Sciences, Kumamoto University, Kumamoto, JAPAN, 2Faculty of 
Fukuoka Medical Technology, Teikyo University, Fukuoka, JAPAN, 
3Faculty of Life Sciences, Kumamoto University, Kumamoto, JAPAN.

Aim: An attenuation correction (AC) method for brain perfu-
sion single-photon emission computed tomography (SPECT) 
is necessary to quantify cerebral blood flow. Chang’s method 
(uniform AC), and a nonuniform AC method that uses an at-
tenuation map (μ-map) based on x-ray computed tomogra-
phy (CT) , have both been used for brain perfusion SPECT. The 
nonuniform AC method is superior to the uniform AC method 
because of the difference between the measurement and sim-
ulation data. However, the nonuniform AC method requires an 
expensive SPECT/CT unit. Further, the patient is exposed to radi-
ation during CT scanning. If an anatomically standardized brain 
μ-map is applied for the AC correction, this method can be used 
by SPECT facilities without radiation exposure. The purpose of 
this study was to develop a no-radiation-exposure, nonuniform 
AC method for brain perfusion SPECT with an anatomically 
standardized brain μ -map. Materials and Methods: An ana-
tomically standardized brain μ-map was obtained by analyzing 
sixty CT images of patients, 40-75 years of age) with statistical 
parametric mapping (SPM8). Thirteen brain perfusion SPECT im-
ages with 99mTc-ethyl cysteinate dimer were obtained by using 
the SPECT/CT unit. Scatter correction was performed using the 
triple energy windows method. After conversion by using the 
SPM8, all SPECT images were analyzed with a three-dimension-
al stereotactic region-of-interest template on anatomically stan-
dardized SPECT images, enabling objective estimation of the 
SPECT counts. SPECT counts obtained by conventional CT-AC 

method (conventional SPECT) were compared with images ob-
tained by SPECT that underwent AC by using the anatomically 
standardized brain μ-map. Results: Differences in the anatomi-
cally standardized brain μ-map regarding age and sex were not 
found. The mean error between conventional and standardized 
SPECT counts was ± 2.5%. Generally, the evaluation of cerebral 
blood flow has been performed using the mean value in each 
region of interest. Therefore, the mean error can be minimized. 
Conclusion: The no-radiation-exposure, nonuniform attenua-
tion correction method for brain perfusion SPECT with an an-
atomically standardized brain μ-map can be useful for clinical 
analysis.

E-TPW12
Evaluation of optimized imaging quality of Tc-99m 
TRODAT-1 SPECT
W. Huang1,2, R. Jhou1, C. Ting1, C. Chiu3, Y. Saengsuda4; 1Taipei 
Veterans General Hospital, Taipei, Taiwan, Taiwan-Taipei, TAIWAN, 
2Nuclear Medicine, National Defense Medical Center / Tri-Service 
General Hospital, Taipei, TAIWAN, 3Nuclear Medicine, National 
Defense Medical Center / Tri-Service General Hospital, Taipei, 
Taiwan, Taiwan-Taipei, TAIWAN, 4Rajavithi Hospital, Bangkok, 
Thailand, Thailand-Bangkok, THAILAND.

Purpose: Tc-99m TRODAT-1 has been clinically used to evalu-
ate function of dopamine transporter. Low target total counts 
might be responsible for the differences in imaging acquisition 
and analysis resulting in different imaging quality among hos-
pitals. The study observed the minimal target count needed for 
a better image quality. Materials & Methods: Striatal phantom 
filled with different target counts of Tc-99m in bilateral cau-
date and putamen nuclei (4:1, 3:1, 2:1 & 1:1 of the background 
counts, respectively, ranged 1285K~312K counts) and with total 
phantom counts of 1,500K, 4,000K, 9,000K (n=4 each) were pre-
pared in this study. The SPECT parameters were set the same as 
routine protocol (360° rotation, projections at intervals of 3°, 20 
sec/frame) and reconstructed using back-projection with But-
terworth or Metz filter. Target ROIs were drawn by both man-
ual and automatic semi-quantitative methods. Specific uptake 
ratios (SURs) were calculated accordingly and correlated with 
the corresponding real counts from a γ-counter using Pear-
son correlation coefficient. Results: Our data revealed that 1. 
The correlation coefficient of 3 different total counts (1,500K, 
4,000K, 9,000K counts) were 0.752, 0.943, 0.975; 2. Images recon-
structed using Metz filter, the SURs of 4:1 and 3:1 ratios were 
1.696 and 1.223, respectively while those with Butterworth filter 
were 1.103 and 0.863. Some images reconstructed by Metz fil-
ter showed discordant results as total counts less than 4,000K 
which appeared not found by Butterworth filter. In addition, 
data using Butterworth filter showed better correlations of visu-
al and automatic semi-quantitative analyses with the raw data. 
Conclusion: Using Metz filter reconstruction with imaging total 
counts over 4,000K could achieve promising target/noise con-
trast and enabled us to visually interpret imaging. In contrast, 
those below 4,000K, Butterworth filter reconstruction provided 
better correlation with real data. Key Words: Tc-99m TRODAT-1, 
SPECT, optimized imaging quality.
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E-TPW13
Preliminary evaluation of attenuation correction influence 
for coronary flow reserve using a CZT-based gamma 
camera, in comparison with [13N]ammonia-PET/CT
L. Camoni1, B. Carè1, C. Rodella1, D. Albano1, F. Bertagna1, M. 
Bertoli1, M. Bonacina1, S. Bosio1, E. Cerudelli1, F. Dondi1, R. Durmo1, 
P. Faggiano1, M. Gazzilli1, A. Mazzoletti1, C. Mesquita2, R. Giubbini1; 
1Università & Spedali Civili di Brescia, Brescia, ITALY, 2Hospital 
Universitário Antônio Pedro (HUAP) - Universidade Federal 
Fluminense (UFF), RIo de Janeiro, BRAZIL.

Purpose: The aim of this study was to assess whether the mea-
sured myocardial blood flow (MBF) and coronary flow reserve 
(CFR), estimated using cadmium zinc telluride (CZT)-based sin-
gle-photon emission computed tomography (SPECT), were in-
fluenced by attenuation correction. Materials and Methods: 
10 patients were prospectively evaluated. The patients under-
went both CZT-based-SPECT and [13N]ammonia-PET/CT within 
one week; the PET scans were performed for patients with in-
conclusive CZT-based-SPECT examination. Studies were con-
ducted at rest and during Regadenoson induced hyperemia 
for both SPECT and PET/CT scans. The single-day CZT-based-
SPECT fixed activities of 99mTc-tetrofosmin were 185 MBq for 
the stress and 370 MBq for the rest acquisition. The delay be-
tween stress and rest scan was 2 hours. For stress imaging, an 
initial dose of 37 MBq was used to localize the patient’s heart. 
Residual resting activity was subtracted from stress data and 
images reconstructed with CT-based attenuation correction 
(AC-CZT-based-SPECT), obtained from the [13N]ammonia-PET/
CT, and without AC (NC-CZT-based-SPECT). MBF and CFR were 
assessed by Corridor4DM Reserve software for both AC-CZT 
and NC-CZT. The single day [13N]ammonia-PET/CT activities 
were 370 MBq for both stress and rest. MBF and CFR were as-
sessed by Corridor4DM. Results: The [13N]ammonia-PET/CT 
MBFs (mean ± standard deviation) were 1.81±0.49 ml/mg/
min for stress and 0.78±016 ml/mg/min for rest; the CFR was 
2.34±0.49 ml/mg/min. The AC-CZT-Based-SPECT MBFs were 
2.26±1.13 ml/mg/min and 0.80±0.24 ml/mg/min for stress and 
rest respectively; the CFR was 2.75±0.86 ml/mg/min. The NC-
CZT-based-SPECT MBFs were 2.77±1.22 ml/mg/min for stress 
and 1.01±1.22 ml/mg/min for rest; the CFR was 2.78±0.93 
ml/mg/min. These preliminary results showed a correlation 
between [13N]ammonia-PET/CT and NC-CZT-based-SPECT: 
R = 0.836, 0.255 and 0.701 for Stress-MBF, Rest-MBF and CFR 
respectively. The correlation between [13N]ammonia-PET/CT 
and AC-CZT-Based-SPECT was: R = 0.745, 0.532 and 0.870 for 
Stress-MBF, Rest-MBF and CFR respectively. Conclusion: This 
preliminary study seems to confirm that CZT-SPECT can be 
used for the MBF and the CFR evaluation and that CT based 
attenuation corrected SPECT acquisition have a better correla-
tion with the same parameters calculated using [13N]ammo-
nia-PET/CT scans.

E-TPW14
Effects of acquisition time and sphere size on PET image 
quality (SNR) and quantification (SUV)
D. Bogović, K. Škalič; Institut of Oncology, Ljubljana, SLOVENIA.

Objectives: Assessment of SNR (signal to noise ratio) parame-
ter and SUV (standardized uptake values) parameter measured 
in PET images reconstructed at different time durations, using 
phantom data, to decrease acquisition time duration. Methods: 
NEMA IEC PET body phantom with 4 small cylinders (10 mm, 13 
mm, 17 mm and 22 mm) was filled with a radioactive solution 
with cylinder-to-background activity concentrations of 4: 1. The 
scan was performed on Biograph mCT PET/CT scanner, manu-
factured by Siemens. Scanner combines a 40-slice CT and (LSO) 
PET system for whole body imaging with TOF capability. We 
performed a list mode scan that has enabled us image recon-
struction at different time points. Image series with varying time 
durations were reconstructed and corrections applied. A center 
slice, where the image contrast was assumed to be high, was 
selected from the image slices. Two other slices, with respect to 
the selected center slice, were also selected. Making the total 
number of slices to be analyzed, three (-3 mm, 0, +3mm). Re-
gions of interest (ROI) were drawn on each hot sphere and 12 
circular ROIs were used with a diameter equal to the inner diam-
eter of each hot sphere for background measurement. The eval-
uation of SNR, SUV max and SUV mean was made. Results: SNR 
parameter evidently increasing by extending the data acquisi-
tion time as well as by increasing the diameter of hot spheres. 
The reduction of data acquisition time has no direct effect on 
SUV parameter. Results of varying sphere sizes show SUV values 
decreasing when sphere size decreases. Conclusions: Chang-
ing the time of data acquisition protocols from the current 150 
seconds to 120 seconds reduced SNR parameter by an average 
of 9.7%. SUV parameter remains the same.

E-TPW15
Optimization of β values of new penalized likelihood 
reconstruction algorithm Q.Clear in brain PET
Y. Kamitaka1, K. Miwa1, K. Wagatsuma2, S. Hiratsuka1, T. Yamao1, 
R. Nemoto1, M. Suga1, R. Nishii3; 1International University of Health 
and Welfare, Tochigi, JAPAN, 2Tokyo Metropolitan Institute of 
Gerontology, Tokyo, JAPAN, 3Department of Molecular Imaging 
and Theranostics, National Institute of Radiological Science(NIRS), 
Chiba, JAPAN.

Aim: The penalized likelihood reconstruction algorithm (PL), 
Q.Clear (GE Healthcare), uses relative difference penalty as a 
regularization function to control image noise and the degree 
of edge-preservation in PET images. Optimization of PL recon-
struction conditions (β value) according to the characteristics 
of PET images and traces is required. The present study aimed 
to optimize the β value of the PL method for brain PET using 
18F-FDG and 11C-PiB. Material and Methods: We used a Discov-
ery PET/CT 710 with the PL method. Images acquired from a 
Hoffman 3D brain phantom, two patients with Alzheimer dis-
ease (AD) and two healthy controls using 18F-FDG and 11C-PiB 
were retrospectively analyzed. The image reconstruction meth-
od was OSEM+ TOF and PL+TOF. We investigated β-values of 50 
- 300 for PL+TOF in a phantom study. Contrast, noise and unifor-
mity on PET images were calculated in physical evaluations. The 
targeted β value was restricted by the findings of the physical 
evaluation, and the optimal β value was subsequently deter-
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mined by visual evaluation. The β values applied in the clinical 
study ranged from 150 to 350 and visually analyzed by three 
scorers and scored up to 5 points against the parameters of 
overall image quality, contrast, and noise. Results: Contrast and 
noise decreased as the β value of the PL+TOF method increased 
in the physical evaluation. The total value of all parameters was 
the highest when the β value was 200 for 18F-FDG and 350 for 
11C-PiB in the visual evaluation. The PL+TOF was superior to OS-
EM+TOF in terms of image quality according to both physical 
and visual evaluations. Conclusion: Our results suggest that the 
optimal β values of 18F-FDG and 11C-PiB for brain PET/CT images 
using Q.Clear are 200 and 350, respectively.

E-TPW16
Validation of non-blood sampling ARG method for 
cerebral blood flow quantification with I-123 IMP SPECT : 
comparison with O-15 gas PET steady state method
S. Aoyagi1, T. Onishi1, A. Ando2, K. Yamamoto1, N. Shuke1, T. 
Kamibayashi1, K. Saitou1; 1Kojinkai social medical corporation 
Kushiro Kojinkai Memorial Hospital, Kushiro city, JAPAN, 2Kojinkai 
social medical corporation Ohno Memorial Hospital, Sapporo city, 
JAPAN.

Purpose: The aim of this study was to validate the non-blood 
sampling ARG method by comparing regional CBF calculated by 
the non-blood sampling ARG method and O-15 gas PET steady 
state method . Methods: Twelve patients (mean age = 64 ± 18 
years old, male: female = 6: 4), who underwent both O-15 gas 
PET and I-123 IMP SPECT, were studied. All patients had given 
consent to participate in this study understanding the purpose 
and related risks. I-123 IMP SPECT was performed following or-
dinal ARG method with arterial blood sampling. Quantification 
of regional CBF was done on the QSPECT software using both 
sampled arterial blood data (ordinal ARG method) and analyt-
ically estimated arterial blood data (non-blood sampling ARG 
method). Quantification of regional CBF was also done on O-15 
gas PET using steady state method. Processed CBF images from 
PET and SPECT were coregistered to the standard brain MRI im-
age using 3D-SSP software. Using regions of interest drawn on 
standard brain templates, Correlation of regional CBF between 
SPECT and PET was investigated. Results: The correlations of re-
gional CBF between blood sampling ARG method and O-15 gas 
PET and between non-blood sampling ARG method and O-15 
gas PET were significant (R=0.670, 0.648, P<0.01. Although Both 
blood sampling and non-blood sampling ARG method showed 
significantly correlated regional CBF with O-15 gas PET, correla-
tion in the higher regional CBF regions was somewhat lower in 
the blood sampling method. Conclusion: Non-blood sampling 
ARG method was validated by comparison with O-15 gas PET 
steady state method, showing feasibility and usefulness in rou-
tine clinical evaluation of CBF.

E-TPW18
How to decrease the radiation exposure with the help of a 
colleague
E. M. Lindell, N. Abrahamsen; Rigshospitalet, Copenhagen, 
DENMARK.

The aim of this project is to measure the difference in radia-
tion exposure to the personnel, when placing the patient in 
the PET-scanner from a close distance compared to a longer 
distance from the patient, with the help of a colleague. How 
much radiation exposure can be reduced? Background of this 
project is the new Ionising Radiations Regulations that was 
implemented by law in February 2018. One change was the 
limit of radiation exposure to the lens of the eye. The equiva-
lent dose was decreased from 150 to 20 mSv/Year to medical 
radiation employers 1. At our department the technologists get 
approximately an effective dose of 4 mSv/year, estimating that 
3 mSv/year is received just from placing the patient in the scan-
ner. Even though we are exposed to a low dose, we wanted to 
see if we can improve our routines even further. Materials and 
Methods: Siemens Biograph 40/64 DMC 3000 Personal Radia-
tion Dosimeter. The method of this study is using an electron-
ic dosimeter to measure the real time dose rate in mSv/hour. 
The results were divided in two groups. One group where the 
dose rate was measured from the lens of the eye and one group 
measured from the chest. These groups were then divided in 
two - One group was measured while the staff was standing 
next to the patient pressing the buttons, and one group with 
staff positioning the patient bed from the control room. In this 
case the measured personnel could take a few steps back. We 
gathered 32 Measurements - eight in each group. All patients 
were injected with 18F-FDG. The measurements was then ap-
plied statistics, to decide if the method can lower the radiation 
exposure significantly. The results showed a consistent reduc-
tion in radiation recieved, when positioning the patient bed 
from the control room. The average dose rate to the lens of the 
eye was 0,033 mSv/h standing next to the patient when posi-
tioning and 0,015 mSv/hour when positioning from the control 
room. The average dose to the chest was 0,045 mSv/hour when 
standing next to the patient positioning and 0,015 mSv/hour 
when positioning from the control room. Our conclution is that 
with the help of a colleague from the control room, to position 
the patient bed, we can decrease the radiation exposure to the 
personnel. 1.https://www.retsinformation.dk/Forms/R0710.as-
px?id=197135

E-TPW19
Whole Body and Hand Doses Exposed By Nuclear 
Medicine Personel During Gallium-68 DOTATATE and 
PSMA PET-CT Studies
N. Edis, M. O. Tamam, M. Mulazimoglu; University of Health 
Science, Okmeydani Training and Research Hospital, Istanbul, 
TURKEY.

Objective: The purpose of this study is to determine all body 
and hand doses exposed by personnel during Ga-68 DOTATATE 
and Ga-68 PSMA studies, which are used to visualize neuroen-
docrine tumors and prostate cancers and asses them in terms 
of radiation safety. Materials & Method: Dosimetric data of 
two personnel (one engineer and one technician) working be-
tween July 2017 and April 2018 on the Ga-68 DOTATATE and 
PSMA studies at the PET-CT center of the University of Health 
Science, Okmeydani Training and Research Hospital Nuclear 
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Medicine Clinic were evaluated. The engineer was engaged 
in the synthesis of Ga-68 studies, and the technician was re-
sponsible for the injection and imaging procedure. Hand doses 
and whole body were measured with EPD (electronic porta-
ble dosimeter) and OSL (optically stimulated luminescence). 
The doses they received during the 10-month period were as-
sessed. Working time, number of patients, number of injected 
doses and dosimetry data were noted. In each patient, the time 
between injection and time of discharge was also evaluated. 
During this time, the dose received was measured and record-
ed with EPD. Calibration of the EPD was done in the standard 
dosimeter and electronic laboratory of Turkey Atomic Energy 
Institution Cekmece Nuclear Research and Education Center. 
OSL the readings of whole body and hand dosimeters were 
made in 2-month periods. Results: The number of Ga-68-DO-
TATATE and Ga-68PSMA patients was 250 in 10 months’ time. 
The total dose exposed at the synthesis stage <0.1 mSv. The 
average time from the injection time till the end of the imag-
ing for a patient was 102 ± 31.21 minutes. The mean injected 
dose was 4,06 ± 1,07 mCi, the dose exposed by the technician 
responsible for imaging and injection from a single patient was 
1.32 ± 0.55 μSv. At 10 months, the mean total body dose was 
0.18 ± 0.08 mSv, the mean hand dose was 0.27 ± 0.07 mSv. 
Conclusion: Ga-68 DOTATATE and Ga-68 PSMA are new radio-
pharmaceuticals used in the imaging of patients with neuro-
endocrine and prostate cancer. Due to their characteristics of 
high-energy positron emitters, the dose received can be higher 
than other nuclear medicine procedures. In current study, the 
doses received from the Ga-68 synthesis and imaging proce-
dures were found to be very low and well below the permissi-
ble limits due to the use of a fully automated synthesis unit and 
compliance with safety regulations.

E-TPW20
Finger dose reduction by using ArcoNuk a semi-automatic 
prototype injector system
B. Salahi, T. Lagrange, V. Weichselbaumer, F. Koszarski, K. 
Zeimpekis; University Hospital Zurich, Zurich, SWITZERLAND.

Aim: Goal of this study is to determine if the use of a prototype 
semi-automatic injector system (ArcoNuk) for the dose prepa-
ration and injection of a diagnostic radiopharmaceutical tracer, 
like Tc-99m, results in a significant finger dose reduction to the 
radiographer as well as in sparing time. Method: 40 patients for 
a myocardial scintigraphy exam were divided into 2 groups of 
20 patients. The prescribed activity of the first group was pre-
pared and injected manually while for the second group the 
activity was prepared and injected using the ArcoNuk injector 
system. The finger dose was measured by a TLD finger ring do-
simeter which was worn on the index finger of the non-dom-
inant hand of the handling radiographer. The measurements 
were done among 4 radiographers using 2 different TLD finger 
rings for each of them, one for the manual procedure and the 
other for the ArcoNuk system. A comparison of the preparation 
and injection time for both methods was also calculated using 
measurements with a stop-watch. Results: It was observed that 
the finger dose can be reduced by at least 50% using the Ar-

coNuk system. There is not a significant time difference for the 
preparation and the administration of the radiopharmaceutical 
tracer between the manual procedure and the use of the injec-
tor (7min 30 sec with +/-30 sec incertitude). Conclusion: The 
use of the ArcoNuk injector system allows a significant finger 
dose reduction for the radiographer without increasing the time 
duration for the preparation and the application of the needed 
dose per patient. Keywords: Injector system, manual prepara-
tion, finger dose, radiopharmaceutical tracer.

E-TPW21
Rdiation Exposure of Extremities for Surgical Staff 
Performing Sentinel Lymph-Node Removal Procedure
C. Pestean, E. Barbus, M. Cecan, D. Piciu; Institute of Oncology, Cluj, 
ROMANIA.

Background: Sentinel lymph-node scintigraphy is a useful 
method for accurate staging of different tumors and a help-
ful tool in personalized therapy for oncological patients. The 
radiation exposure for surgical staff has been a concern since 
the sentinel lymph-node detection method was developed. 
Objective: The objective of the study was to determine and 
quantify the exposure to radiation of the non-dominant index 
for the surgeon performing sentinel lymph-node removal and 
to determine, if there is an irradiation risk imposed during the 
surgical procedure. Method: We performed a study over a pe-
riod of one year, where we evaluated the exposure of surgeon’s 
non-dominant index during 208 sentinel lymph-node removal 
procedures. The pharmaceutical was administrated via intrader-
mal injection in four peritumoral or perilesional injection sites. 
The equipment we used consisted of EuroProbe3 for sentinel 
lymph-node detection and ring TLD dosimeter placed on the 
surgeon’s non-dominant index. Results: The clinical distribution 
was: 111 melanomas, 88 breast carcinomas, 7 vulvar carcinomas 
and 2 penial carcinomas. The administered activity showed an 
average of 39.55 MBq (SD ± 1.96) Tc-99m nanoalbumin com-
pound. The non-dominant index exposure ranged between 
0.10 mSv and 0.13 mSv/month with a cumulative dose of 1.31 
mSv/year (0.262% from the extremity dose annual limit), thus 
6.29 µSv per procedure. Conclusion: The surgeon received a 
minimal dose for the non-dominant index. The values we re-
corded did not pose any additional concerns or restrictions, the 
exposure being under the limits and constraints established by 
regulations, close to the detectability limit of the dosimeter. The 
procedure is safe in terms of radiation protection, respecting the 
limitation and optimization principles.

E-TPW22
Practical considerations in a prospective complex 
dosimetry research study
C. Abreu, J. Macneil, R. Gregory, I. Murray, J. Gear, A. Ribeiro, M. Lee, 
G. Flux; The Royal Marsden NHS Foundation Trust, London, UNITED 
KINGDOM.

Although radiation dosimetry in molecular imaging has ad-
vanced significantly in the past decade, the calculation tech-
niques developed can be complex and are not easily applica-
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ble to routine diagnostic studies. This study will adapt specific 
techniques to a limited patient cohort undergoing a range of 
diagnostic procedures to determine the accuracy with which 
a practical method of dosimetry may be performed. The 
aim of this work is to discuss the research technologists’ role 
in the development and putting in practice a complex do-
simetry research study involving a multidisciplinary team. 
As part of the recruitment process, patients will be sent infor-
mation regarding the study prior to their appointments at the 
Nuclear Medicine department. A detailed Patient Information 
Sheet and consent form will be designed and sent with the 
appointment letter. Patients may also be contacted by a mem-
ber of the Patient and Public Involvement to further explain 
the study and assess patient willingness to participate. In this 
prospective non-interventional pilot study, patients will be 
imaged with each of the following radioisotopes: 99mTC-MDP, 
99mTc-MAG3, 99mTc-DMSA, 99mTc-pertechnetate, 18F-FDG, 68Ga-PS-
MA and 68Ga-DOTATATE, with the goal of recruiting 5 patients 
for each nuclear medicine procedure. Over a period of approxi-
mately 24 hours post injection, patients will be scanned and up 
to 10 external radiation retention measurements using a stan-
dardised procedure will be acquired. A patient forum was held 
and patients had no major concerns about the burden of extra 
dosimetry scans. Factors to be investigated will include the im-
age acquisition parameters, the number and timing of images 
and of external retention measurements and image processing 
methods. Patient feedback on experience of dosimetry scan-
ning will also be assessed in the form of a questionnaire. The 
research is implemented in a multidisciplinary environment 
(physicians, physicists, trial coordinator, patient representative, 
technologists/radiographers) highlighting the importance of a 
thorough research process design, such as protocols, data ac-
quisition, processing, analysis and delivery of results. A success-
ful outcome from this study would lead to a deeper understand-
ing of the issues encountered (for example, optimum imaging 
time, radiotracer retention times etc). In the longer term, the ef-
fect of low doses and low dose rates would be comprehensively 
addressed. Successful completion and implementation of this 
complex research study requires close collaboration between 
different teams in different departments. Encouraging staff to 
become familiar with important aspects of complex research 
studies and helps with the understanding of its key compo-
nents.
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E-TPW23
Fishing for Molybdenum in the Conditions of Waste 
Liquids
A. Rogov, E. Stasyuk, E. Nesterov; National Research Tomsk 
Polytechnic University, Tomsk, RUSSIAN FEDERATION.

Introduction: In the production of sorption generators tech-
netium-99m based on the use of highly enriched molybde-

num-98, the cost of high. The average market price of 1mg of 
molybdenum-98, enriched to 98.6%, was more than $4. Acti-
vation of molybdenum-98 occurs in nuclear reactors in accor-
dance with the radiation capture reaction (n,γ). Radionuclide 
molybdenum-99, used to produce diagnostic technetium-99m, 
is formed during neutron irradiation of targets from enriched 
molybdenum-98. For the production of molybdenum-99, it 
consumes less than 2∙10-3% of the total mass of molybde-
num-98 in the irradiated target. Most of the expensive molyb-
denum-98 goes to liquid waste. To produce a technetium-99 m 
generator with a specific energy activity of 19GBq, 120-130mg 
of activated molybdenum-98 is used. Aim: To reduce the cost 
of technetium-99m generators obtained by sorption concen-
tration technology, it is necessary to develop a technology for 
recovering molybdenum-98 from liquid waste. Methods: For 
the extraction of molybdenum-98, various procedures for the 
concentration of molybdenum-98 and attempts to precipitate 
it in the form of salt were studied. The sulphide deposition of 
molybdenum-98 was more successful. The extraction proce-
dure comprises the steps of forming a regenerating solution, 
the preparation of MoS3 by thiosal intermediates and further 
heat treatment prior to the formation of molybdenum-triox-
ide 98. Results: The conducted set of studies made it possible 
to find the sequence of stages of waste processing. We found 
the optimal concentration of an alkaline solution of molybde-
num-98, which makes it possible to obtain a molybdenum-98 
thiosalt with a maximum oxygen substitution by sulfur atoms. 
In addition, saturation of thiosalate with an excess of hydrogen 
sulfide and subsequent acidification of the solution with hydro-
chloric acid makes it possible to achieve recovery of molybde-
num 98 from 98%. Purification of the solution from precipitated 
impurities other metals occurs during the intermediate stage. 
Molybdenum trisulphide, formed during the treatment of the 
solution, is extracted from the solution by filtration using filters 
with a pore diameter of not more than 5μm. At the final stage 
of extraction of molybdenum-98, stepwise heating of molyb-
denum trisulphide to 600°C was carried out, which made it 
possible to obtain the final product in the form of molybde-
num-trisulphide-98. Conclusions: The developed procedure 
for extraction of molybdenum from liquid radioactive waste 
can be used to increase the profitability of production and re-
duce the cost of the technetium-99 m generators. The molyb-
denum-98 extraction method can be used to extract other mo-
lybdenum isotopes, for example 100Mo, used to produce 99mTc 
on a cyclotron.

E-TPW24
Quality Control of 99m-Technetium-Based Reconstituted 
Radiopharmaceutical over time
M. Tong; National University Hospital, Singapore, SINGAPORE.

Aim: Technetium-99 is the decay daughter of 99m-Techne-
tium which is present in all 99m-Technetium generator eluates 
along with the desired radionuclide 99m-Technetium. Radio-
nuclidic impurities such as large amounts of Technetium-99, 
free 99m-Technetium or hydrolyzed reduced 99mTc can de-
grade image quality and affects the patient’s overall radiation 
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dose. The study aims to assess the purity level of compounded 
99m-Technetium radiopharmaceuticals over time and beyond 
the manufacturer’s recommended expiration time. Meth-
ods: Radiochemical purity of sixty 99m-Technetium-based 
Mag 3, MDP, Sestamibi, MAA, DTPA, and DMSA, were assessed 
by thin-layer chromatography (TLC) at 0 and every hour sub-
sequently up to 10 hours to assess the ratio of radionuclide 
activity to the total radioactivity of reconstituted 99m-Techne-
tium radiopharmaceuticals. The radiochemical impurities are 
separated due to differing affinities to the various TLC strips. 
Single or two-solvents chromatographic system were used to 
separate the bound from the free pertechnetate, depending on 
the radiopharmaceutical. The chromatographic strips were then 
counted with a multi-channel analyzer to determine the per-
cent bound. Results: The results show a regressive linear curve 
for all pharmaceuticals over time. There were no significant in-
ter-variances results found. The mean radiopharmaceutical pu-
rity was 95.78% (SD 2.34%). The lowest purity level at 10 hours 
was 92.02% (Range 92.02- 98.63%; Median 96.6%). Discussion 
& Conclusion: The study found that radiochemical purity re-
mained above the recommended level of 90%, at a mean of 
4.78% for MDP; 4.98% for Sestamibi; 2.13% for Mag 3; 3,22% for 
DTPA; 5.5% for MAA; and 5.98% for DMSA, and past the recom-
mended expiry time in the package inserts by an average of 1.2 
hours in the study time of 10 hours, falling within the practical 
usage time in a nuclear medicine facility. The most observed im-
purities were hydrolyzed reduced technetium.

E-TPW25
Validation of an alternative method for Quality Control of 
Lymphoseek® (99mTc-Tilmanocept)
J. Costantini, S. Migliari, A. Sammartano, M. Scarlattei, G. Baldari, 
C. Cidda, T. Graziani, C. Lazzara, L. Ruffini; Nuclear Medicine and 
Molecular Imaging Department, University Hospital of Parma, Via 
Gramsci 14, 43126 Parma, Parma, ITALY.

99mTc-Tilmanocept is an engineered radiopharmaceutical spe-
cifically designed for sentinel lymph node (SLN) identification. 
Its multiple diethylene-triamine-pentaacetic acid (DTPA) moi-
eties chelate and bind tightly to Tc-99m, while its multiple 
mannose moieties serve as ligands for multivalent binding to 
mannose receptors (CD206) expressed on the surfaces of re-
ticuloendothelial cells resident in lymph nodes. To improve 
the Quality Control method of 99mTc-Tilmanocept in compar-
ison with that described in the data sheet maintaining the 
same results (RCP%>90%). To label Tilmanocept, the kit vial 
was reconstituted with 0.5 ml 99Mo/99mTc generator eluate (85-
96MBq), followed by 15 min incubation at room temperature. 
After adding physiological solution to a final volume of 1.25ml, 
the RCP% was measured by instant thin-layer chromatography 
(TLC) using Whatman grade 1 stripes as stationary phase and 
2-butanone as mobile phase to determine the amount of free 
99mTcNaO4 and 99mTcO2. The whole TLC stripe was analyzed using 
the radio chromatograph MINIGITA (ELSE) instead of cutting 
it in two parts as described in the data sheet and counted its 
radioactivity with a dose calibrator as in the data sheet of the 
product. The labeling reaction and its Quality Controls were 

repeated 3 times to validate the process. The radiochromato-
grams showed a retention time of 0-0.2 for 99mTc-Tilmanocept 
and 0.8-1 for 99mTcNaO4 and 99mTcO2. The CQs showed a mean 
RCP% of 95.97% for 85.9 MBq of Tc-99m, 96.41% for 92.20 MBq 
and 95.48% for 96 MBq. The RCP% of 99mTc-Tilmanocept was de-
termined successfully analyzing the whole TLC stripes instead 
of cutting them in two parts, defining the retention time of the 
radiopharmaceutical product (Tr=0) and its impurities (Tr=1) as 
required in the data sheet method. This different CQ method is 
simpler and faster than that described in the Lymphoseek data 
sheet, improving the Quality Control process of the radiophar-
maceutical in the clinical routine.

E-TPW26
Nanocis®: Possible errors in the Summary of Product 
Characteristics method and an alternative method
J. P. Paludan1, L. Falborg2, R. Kraack3, J. Abrahamsen1; 1Region 
Hospital Viborg, Viborg, DENMARK, 2Region Hospital Herning, 
Herning, DENMARK, 3University Hospital Aarhus, Aarhus, 
DENMARK.

Background: After implementation of the radiopharmaceutical 
Nanocis® (99mTechnetium labelled colloidal rhenium sulphide) 
for use in gastric emptying examinations, discrepancies were 
observed between the Quality Control (QC) results using the QC 
procedure described in the Summary of Product Characteristics 
(SPC) and images obtained during camera acquisition. When 
performing QC in accordance with the SPC, radiochemical pu-
rity was always above 99%, indicating a total absence of free 
pertechnetate. These result conflicted with the image acquisi-
tion performed after administration of the radiopharmaceuti-
cal, in which free pertechnetate were observed in the patients 
thyroid gland. This discrepancy was investigated in cooperation 
with the Department of Nuclear Medicine and PET Centre, Uni-
versity Hospital Aarhus, Denmark, who reported the discrep-
ancy to the Danish Health Authority. The aim of our study is to 
determine a correct QC procedure for Nanocis®. Method and 
Materials: After preparation performed, in accordance to the 
SPC, quality control was performed in four different ways, and 
results were compared. Method 1 (Number of preparations 
(N)19): Stationary phase: Whatman No.1, Mobile phase: Meth-
yl Ethyl Ketone, Application spot allowed to dry: Yes. Method 2 
(N=10): Stationary phase: Whatman No.1, Mobile phase: Meth-
yl Ethyl Ketone, Application spot allowed to dry: No. Method 3 
(N=20): Stationary phase: Varian ITLC-SA, Mobile phase: Methyl 
Ethyl Ketone, Application spot allowed to dry: Yes. Method 4 
(N=13): Stationary phase: Varian ITLC-SA, Mobile phase: Methyl 
Ethyl Ketone, Application spot allowed to dry: No. All TLC strips 
were scanned on a Scan-RAM radio-TLC scanner, using Laura® 
software (Scan length 20 cm, dwell time 0,1 sec.). Results: All 
QC’s performed using method 1, resulted in acceptable labeling 
with a radiopharmaceutical purity over 99%. Methods 2, 3 and 
4 resulted in radiopharmaceutical purities between 76 % and 
99%. All results from the three different procedures resulted in 
comparable results. When comparing the results with imaging 
of the thyroid gland a clear correlation was seen between low 
radiochemical purity and thyroid uptake. The tests showed that 



S755 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

if method 1 is used, the free pertechnetate were retained near 
Retention front (Rf ) 0. But method 2, 3 and 4 yielded compara-
ble result, with free pertechnetate at Rf 1. Conclusion: Drying 
the application spot on Whatman No.1 paper will result in er-
roneous high labeling. To have a correct QC result, either What-
man No. 1 paper with no drying of the application spot, or using 
ITLC-SA paper, should be used.

E-TPW27
Nanocis®: Exchanging boiling water with a solid state 
heater: Is there difference in the radiochemical purity?
J. P. Paludan, J. Abrahamsen; Region Hospital Viborg, Viborg, 
DENMARK.

Background: Correct preparation of a radiopharmaceutical is 
essential in order to minimise the amount of free pertechne-
tate in the final product. Any free pertechnate administered 
to a patient will accumulate in the thyroid gland, the salivary 
glands and the ventricle, leading to possible erroneous diag-
nosis in examinations in which these regions are involved, for 
example ventricular emptying scintigraphy (VES). For VES, the 
radiopharmaceutical Nanocis® (99mTechnetium labelled col-
loidal rhenium sulphide) is routinely used at our Department. 
But studies has shown that the radiopharmaceutical often have 
an unacceptable radiochemical purity. One theory is that the 
procedure for heating the radiopharmaceutical described in 
the summary of product characteristics (SPC) is erroneous. The 
SPC for Nanocis® preparation states that heating should be per-
formed in a water bath with boiling water. We believe that due 
to heat dissipation, the optimal temperature of 100 degrees Cel-
sius is difficult to maintain. We therefore exchanged the water 
bath with a solid state heater (SSH), during the heating step of 
preparation. The aim of our study is to determine if exchanging 
boiling water with a SSH will yield an acceptable radiochemi-
cal purity. Method and Materials: A number of kits were pre-
pared according to the SPC, with the only deviation from the 
SPC being the heating procedure. After the initial steps of the 
preparation procedure had been completed, the prepared vi-
als underwent heating in the SSH (ACCUBLOCK®, Labnet). Kits 
was heated to 130 degrees (Number of preparations (N)=8), 
100 degrees (N=9), and 80 degrees (N=1 preliminary),for 30 
minutes each. After preforming the preparation and letting the 
vials cool, quality control were performed according to SPC (Sta-
tionary phase: Varian ITCL-SA paper, mobile phase: methyl ethyl 
ketone). All TLC strips were scanned on a Scan-RAM radio-TLC 
scanner, using Laura® software (Scan length 20 cm, dwell time 
0.1 sec.). Results: All vials heated at 130 degrees were found 
to have a radiochemical purity of 99.9%. Vial heated at 130 de-
grees were not used for patient examination, due to the risk of 
structural changes to the kit, introduced by the high tempera-
ture. Vials heated at 100 degrees had a radiochemical purity of 
95 - 99 %. All patient examination conducted with these kits 
showed a normal distribution. A single vial heated to 80 degrees 
as a control had an unacceptable radiochemical purity (88%). 
Conclusion: Replacing the water bath heating procedure, with 
a solid state heater, yields a more stable labeling with accept-
able radiochemical purity.

E-TPW28
Bridatec®: Possible errors in the Summary of Product 
Characteristics preparation method
J. P. Paludan, J. Abrahamsen; Region Hospital Viborg, Viborg, 
DENMARK.

Background: The radiopharmaceutical Bridatec® (99mTechne-
tium labelled Mebrofenin) has been in use for many years for 
various examinations, including cholescintigraphy and mea-
surements of the splanchnic blood flow. In the past Bridatec® 
was prepared in the morning and allowed to stand at room 
temperature for at least 45 minutes before use. But due to an 
increase in the patient workflow this is no longer the case. Bri-
datec® is now drawn from the vial as soon as possible in order 
for the examination to start as rapidly as possible. According to 
the Summary of Product Characteristics (SPC), this is possible af-
ter 15 minutes incubation at room temperature. After a number 
of examination with signs of free pertechnetate in the patients, 
the validity of the SPC were questionable. According to the SPC, 
Bridatec® should be allowed to incubate at room temperature 
for 15 minutes, but the paragraph regarding quality control had 
stated that QC should be commenced after 20 minutes. This dis-
crepancy lead us to start an investigation to verify the necessary 
incubation time in order to avoid free pertechnatate. The aim of 
our study was to verify the correct incubation time for Bridatec®. 
Method and Materials: Preparation of the radiopharmaceuti-
cal was performed in accordance with the SPC. All samples were 
taken in 5 minute increments, starting after 5 minutes incuba-
tion after pertechnetate was introduced to the vial and ending 
after 30 minutes incubation. Quality control was performed on 
all samples, using thin layer chromatography (TLC) (Stationary 
phase: Varian ITLC-SA, mobile phase: Methyl Ethyl Ketone). All 
TLC strips were scanned on a Scan-RAM radio-TLC scanner, us-
ing Laura software (Scan length 20 cm, dwell time 0,1 sec.). Re-
sults: The radiochemical purity after preparation and sampling 
were as follow for N=5 (preliminary): 5 minutes incubation: 55 
- 80% 10 minutes incubation: 75 - 88% 15 minutes incubation: 
83 - 90% 20: minutes incubation: 93 - 96% 25: minutes incuba-
tion: 94 - 97% 30 minutes incubation: 96 - 97% Conclusion: 
After preparation, Bridatec® must be allowed to stand at room 
temperature, for at least 30 minutes before use.

E-TPW29
The Benefits of Producing in house Radiopharmaceuticals 
for Prostate Cancer PET-CT Imaging from an Economics & 
Business Perspective
G. A. M. MacNeil, M. Meintjes; The Royal Marsden, Sutton, UNITED 
KINGDOM.

Aim: Total expenditure within the NHS is set to reach £123 bil-
lion by the year 2021, NHS trusts must devise ways to reduce 
spending and become increasingly cost effective whilst still al-
lowing hospitals to deliver the highest quality of patient care. 
Within the oncology sector, early diagnosis and intervention is 
paramount when aiming to treat cancer efficiently and increase 
patient life expectancy. Prostate cancer is the most commonly 
diagnosed cancer in men with 45,000 new cases diagnosed in 
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2015. The aim of this study was to show the business and eco-
nomic benefits of producing Ga-68-PSMA in house rather than 
buying externally. Methods: We reviewed externally purchased 
F-18 Choline data from January 2017-March 2018 to uncover 
the number of patients scanned (A), price of radiopharmaceu-
tical (P) cost of scan (Cs), and NHS income per scan (I) The same 
patient numbers were applied to in-house Ga-68-PSMA and 
readjusted for differences in radiopharmaceutical price(P) and 
scan cost(Cs) .(I-(Cs-P))*A= Profit. The defective rate (d) of each 
tracer was calculated and used to formulate losses incurred 
by the trust through wasted man hours (Lm) and loss of po-
tential profit (Lp) .(A*d)*Cs=Lm(A*d)*(I-(Cs+P))=Lp. The profit 
figure was then adjusted to take into account these potential 
losses from defective product.Profit- (Lp+Lm) = adjusted profit. 
Further calculations where performed to demonstrate that the 
improved efficiency per week (E) could lead to cost savings for 
Ga-68-PSMA produced in house.A/(E*d) = # of week to perform 
A. Finally, a calculation was determined to show at which week 
Ga-68-PSMA would begin to be more cost effective than F-18 
Choline.Choline Adjusted Profit/(E*d)*(I-(P+Cs))-(1.2(Lm+Lp))= 
Weeks until more cost effective Results: 376 patients were 
scanned using F-18 Choline from January 2017-March 2018 
£48,702/((13.8*112)-(1.2(254+112))= 43.6 week until equivalent 
profit is reached. The same profit for F-18 Choline was achieved 
in 63 weeks. Conclusion: The results demonstrate that even 
though Ga-PSMA has a higher cost initially, over time you would 
benefit from technical economies of scale. The Improved effi-
ciency within the supply chain leads to more scans being able 
to be performed per week, and a significantly lower defective 
rate, resulting in increased profit. Other benefits of greater effi-
ciency is improved patient satisfaction, decreased patient wait 
time leading to more rapid diagnosis and improved treatment 
and patient management.

E-TPW30
Comparison of QC Results of [18F]FET Purified with SPE or 
HPLC Method
S. Lim, M. Choi, D. Kim, S. Lim, S. Lee, S. Oh; ASAN Medical Center, 
Seoul, KOREA, REPUBLIC OF.

Aim: [18F]Fluoro-ethyl-L-tyrosine ([18F]FET) is an amino acid de-
rivative taken up into tumor especially brain tumors. Chiral ra-
diopharmaceutial such as L-[11C]methionine, [18F]FET and [18F]
FDOPA have to be assessed the enantiomeric purity with HPLC 
before injection, in generally. We developed new chiral purity 
evaluation HPLC method to assess the enantiomeric purity and 
validated it. We also evaluated the quality of [18F]FET synthe-
sized different purification method. Material and Methods: 
[18F]FET was synthesized with two types of chemistry modules: 
tracerlab MX module with SPE purification method using ABX 
cassette & reagent and all-In-One chemistry module with HPLC 
method using Trasis cassette & reagent. The quality control tests 
for the [18F]FET was conducted as following the procedures 
described in the European Pharmacopoeia (EP) of “ Fluoroeth-
yl-L-tyrosine(18F) injection” except enantiomeric purity. All ex-
periment was conducted using chiral column (Astec CHIROBI-
OTIC, 250 x 10 mm, 5 um) and mobile phase system (0.01 M 

NaH2PO4:MeCN=20:80). Results: For validation test, the HPLC 
analysis method was newly established. The reverse HPLC meth-
od separated L-FET and 3,4-dimethocy-L-phenylalanine with Rs 
8.5 (min Rs: 2.0) and the new chiral HPLC system separated L&D 
FET with Rs 1.7 (min. Rs:1.5). Both the HPLC and SPE purification 
methods allows not only the synthesis of [18F]FET with reason-
able radiochemical yield (>15%, non decay corrected yield) but 
also high radiochemical purity (>98%) and enantiomeric purity 
(>99%). After purification, [18F]FET shows one single fluoroeth-
yl-L-tyrosine substance from HPLC and four impurities included 
fluoroethyl-L-tyrosine substance from SPE. The amount of each 
substance was <0.1 mg/V and the total amount of impurities 
was <0.5 mg/V. Ethanol contents was <10% (v/v) and residual 
reaction solvent was not detected. As a result, [18F]FET met the 
EP QC acceptance criteria and showed high stability over 6 hr. 
Conclusion: The novel analysis method for the evaluation of 
enantiomeric purity of [18F]FET has been established. The quality 
of purified [18F]FET was assessed by the new QC method and the 
results from both methods met the EP criteria.

E-TPW31
Biodistribution of 68GaCl3 in 68Ga radiopharmaceuticals
T. Ertay; Dokuz Eylul University, Izmir, TURKEY.

Gallium-68(68Ga) has been widely used in Nuclear Medicine for 
diagnostic purposes as positron emission tomography (PET) ra-
dionuclide. The importance of 68Ga radionuclide is increasingly 
used labeling with various molecules, such as peptides, proteins, 
antibody fragments. 68Ga labeled peptides are today routinely 
used in clinical evaluation and many others are under investi-
gation as clinical and preclinical. The purpose of this study was 
to investigate the organ distribution of 68Ga in case of poor ra-
diolabeling efficiency and dissociation of the radiolabeled mol-
ecule. This study evaluated distribution of Ga-68 radionuclide 
one hour after IV injection of 68Ga in healty female Sprague 
Dawley rats. 68Ga is eluated from 68Ge/68Ga generator in the 
form of 68GaCl3. One mCi 68GaCl3 was injected to the rats via 
tail vein. Organs were removed and their radioactivity count-
ed using gamma counter at 60 minutes after injection. Organ/
background rates were calculated. The highest activity uptake 
was seen in small intestine and bone. There was also consider-
able uptake ovaries. The lowest activity was seen in kidney and 
large intestine at 60 minutes. The results show that bone and 
small intestine are mainly seen in the presence of free 68Ga. Hu-
man biodistribution was estimated from the rat data.

E-TPW32
Efficacy and Toxicity of Lu-177 DOTATATE in Well-
Differentiated Grade 3a Neuroendocrine Tumours
N. Santillan, B. Ferreira, G. Gnanasegaran, S. Navalkisoor; Royal 
Free London NHS Foundation Trust, London, UNITED KINGDOM.

Introduction: Lu-177 DOTATATE has been proven to be an ef-
fective treatment option in well-differentiated G1-2 neuroen-
docrine tumours (NETs). Many well-differentiated grade 3a NETs 
also strongly express somatostatin receptors. However the effi-
cacy of Lu-177 DOTATATE in well-differentiated Grade 3a NETs is 
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not as clear. Aim: This study aims to assess the efficacy and tox-
icity of Lu-177 DOTATATE in Grade 3a NETs. Methods: We retro-
spectively searched our Lu-177 DOTATATE database for patients 
treated from 2013 to 2017. 7/278 (2.5%) patients were identified 
included in this study classified as Grade 3a NET based on WHO 
classification 2010. Patients were treated with approximately 
7.4GBq of Lu-177 DOTATATE at an interval of 10-12 weeks. Re-
sponse assessment was used via cross-sectional imaging (RE-
CIST 1.1). Bone marrow and renal toxicity was assessed using CT-
CAE 4.0. Progression free survival (PFS) was also evaluated using 
the Kaplan-Meier survival plot. Result: The primary was located 
in the pancreas in (3/7), midgut (2/7), presacral (1/7) and un-
known (1/7). The ki-67 proliferation index ranged from 25-35% 
(mean 27%). 4/7 patients completed 4 cycles, 1/7 patient had 
3 cycles (due to have a 4th cycle) and 2/7 patients had 2 cycles. 
4/7 (57%) patients had a partial response and 1/7 (14%) patient 
demonstrated stable response. The 2 (29%) patients that had 
only 2 cycles had progressive disease on interim cross-sectional 
imaging. The median follow-up was 25.6 months. The median 
PFS was estimated at 22.4 months (range 5-34 months). There 
were no significant decrease in renal function and no grade 3/4 
hematologic toxicity. Conclusion: Our small cohort of patients 
demonstrates that Lu-177-DOTATATE can be an effective treat-
ment in Grade 3a NETs with relatively high partial response to 
treatment. This cohort of patients demonstrated a good median 
PFS of 22 months. Longer term follow-up is needed. No signifi-
cant haematologic or renal toxicity developed.

E-TPW33
Lu-177 DOTATATE Retreatment: Efficacy and Toxicity
N. Santillan, B. Ferreira, G. Gnanasegaran, S. Navalkisoor; Royal 
Free London NHS Foundation Trust, London, UNITED KINGDOM.

Introduction and Aim: Lu-177 DOTATATE is an effective treat-
ment for well-differentiated neuroendocrine tumours (NETs). 
Complete remission is rarely achieved but partial response or 
disease stabilisation is seen in approximately 80% of patients 
who have had progressive disease. However, invariably patients 
will develop future disease progression. The value of retreatment 
with Lu-177 DOTATATE is not clearly established. This study aims 
to assess the outcome and toxicity of Lu-177 DOTATATE retreat-
ments. Methodology: This is a retrospective study of Lu-177 
DOTATATE patients who received treatment from 2013-2017. 
14/ 278 (5%) patients completed 4 cycles of Lu-177 DOTATATE, 
and were retreated with 2 cycles of Lu-177 DOTATATE following 
subsequent disease progression. Radiographic response was 
assessed using cross-sectional imaging (RECIST 1.1). Full blood 
count and renal function tests were assessed using CTCAE 4.0 to 
evaluate hematologic and renal toxicity. Progression free surviv-
al (PFS) was also evaluated using the Kaplan-Meier survival plot. 
Result: The mean administered activity at the initial 4 cycles was 
29.8 GBq and the mean administered activity on the subsequent 
2 cycles was 15 GBq. 1/14 had a partial response (PR) to initial 4 
cycles and 13/14 demonstrated stable response (SD). The medi-
an PFS was 24 months. On the second course of treatment, 12 
patients had evaluable data. 2 patients had PR, 5 patients had 
SD and 5 patients had progressive disease (PD). 1/14 patients 

had Grade 3 renal toxicity during the initial course of therapy. 
This subsequently resolved. No renal toxicity was noted during 
the second course of treatment. 1/14 patients developed pro-
longed pancytopaenia after second course of treatment. Con-
clusion: Lu-177 PRRT is an effective systemic treatment for NET. 
Favourable response can be achieved during initial treatment 
but prevention of disease progression is not a guarantee. How-
ever, resorting to retreatment can still elicit disease stabilization 
or partial response in a significant proportion of patients with 
minimal hematologic or renal toxicity. Longer term follow-up is 
needed to determine the durability of this response.

E-TPW34
Experience In The Treatment Of Neuroendocrine Tumors 
(TNEs) With Somatostatin-Like Peptides (SLP) Labeled 
With 177LU -DOTATATE
J. S. Blanco Cano, A. Garcia Burillo, J. Capdevila, D. Villasboas 
Rosciolesi, F. Dellepiane Clark, A. Casteràs, J. Castell Conesa; Vall 
d´Hebron University Hospital, Barcelona, SPAIN.

Objective: The treatment with SLP marked with 177Lu in patients 
with metastatic TNEs in progression is a therapy recently used in 
our country. The objective is to evaluate our preliminary results. 
Material and Method: From June-2016 to April-2018 we have 
done 35 treatments with 177Lu-DOTATATE: 11 patients, 7 men and 
4 women, mean age 60 years, with a range of 37-81, with TNEs 
(5 gastrointestinal, 4 pancreatic and 2 paragangliomas/1G1, 7G2, 
3G3) disseminated and in progression. In 7 of them, 4 cycles of 
200 mCi were completed. In 1 only two cycles by exitus and 1 
doses pending; and in 2 only one dose (one exitus and one refus-
al to follow the therapy). In all patients, the therapeutic response 
was evaluated by means of CT, between the second and third 
doses and at the end of the fourth cycle. Results: In our treat-
ment intention analysis, of the 11 patients, only one presented 
significant pancytopenia after the second and third cycles, but 
recovered before subsequent cycles. None of them presented 
renal toxicity. All of them confirmed a subjective improvement 
in their quality of life. Of the nine patients in whom a CT-interim 
was performed, in 4 there was a partial remission (PR), in 4 dis-
ease stability (DS) and in 1 progression (although it was later per-
formed by PR). Of the 7 patients in which the 4 cycles were com-
pleted, in 4 PR was found and in 3 DS, although the first patient 
with PR, presented progression at seven months of the fourth 
cycle and died at 13 months of it). Conclusions: Treatment with 
177Lu-DOTATATE is well tolerated and controls the disease in the 
majority of patients, with limited and reversible toxicity, and with 
a subjective improvement in the quality of life.

E-TPW35
Treatment of liver neoplastic lesions with 90Y radio-
embolization
C. Vazzana1, E. Zennaro1, F. Maggetto1, C. Aliberti1, A. Di Lascio2, 
G. Saladini1, P. Reccia1, L. Evangelista1; 1Istituto Oncologico Veneto 
IRCCS, Padova, ITALY, 2A. Cardarelli Hospital, Napoli, ITALY.

Introduction: Malignant hepatic tumors, primary or metastatic, 
involve a huge amount of people in Italy, as worldwide. Liver 
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is the most common metastatic site of different cancer types, 
among which those of breast, gastro-intestinal and neuroen-
docrine origin. The radioembolization (TARE) consists in a new 
mini-invasive transcatheter endovascular therapy of the he-
patic district, by which glass microparticles (TheraSphere) im-
pregnated with the radionuclide Yttrium-90 (90Y) are selective-
ly injected in the hepatic artery. The 90Y-loaded microspheres 
(20-30 micron in diameter) remain trapped in the smallest 
branches of the hepatic artery supplying the neoplastic lesion 
and finally irradiate the tumor with a high beta energy-emis-
sion in a super-selective way. The radio-embolization (RE) can 
be performed in place of the trans-arterial chemoembolization 
(TACE) in those HCC patients satisfying the criteria of Barcelo-
na Clinic for Liver Cancer (BCLC) staging classification. Absolute 
controindications to RE are essentially limited to the existence 
of an insufficient liver functional reserve and/or a severe pul-
monary shunt. Subjects and Methods: at the reference center 
of IOV-IRCCS (Padua), from January 2016 till today, a total of 42 
patients (38 Males, 4 Females) have been subjected to RE. The 
treatment process consists of three phases:1. Selection of the 
candidate: patient day-hospital recovery, where contrast-en-
hanced abdomen computed tomography (CT) scan and liver 
angioscintigraphy with 99mTc-macroaggregated albumin (MAA) 
are performed for evaluating treatment eligibility. 2. Treatment: 
recovery in a single room, angiographic procedure, adminis-
tration of 90Y-Therasphere, post-treatment monitoring of envi-
ronmental contamination of angiographic room, control PET/
CT 3. Follow-up: CT-scan exams to be performed at 1, 3, 6 and 
12 months after the procedure for assessing the efficacy during 
time and for monitoring the global evolution of tumoral disease. 
The indicators of treatment effectiveness (patient survival, dis-
ease down-staging) permit also to select the patients that could 
successively benefit of a curative liver resection or transplant. 
Results: observation of treatment response/efficacy is relative 
to a 3-6 months period and results seem encouraging. Discus-
sion/Conclusion: TARE represent a safe and reliable treatment 
for HCC. Technologist is an essential professional figure for real-
izing the whole procedure, having both Molecular Imaging and 
Interventional Radiology competences. Technologist takes care 
of radiopharmaceutical labeling (MAA-99mTc), quality control and 
scintigraphic exam in Nuclear Medicine, with tasks linked to CT 
scan execution and angiographic room assistance (both in the 
simulation and procedure phase) in Radiology.

E-TPW36
Lung Mass and Shunt Fraction Assessed by 99mTc-MAA 
SPECT/CT Predict Incidence of Imaging Radiation 
Pneumonitis After Liver 90Y Radioembolization
Y. Chen1, P. Liang2, R. Yen1, C. Wu2, C. Cheng3, J. Cheng1, M. Cheng1; 
1Department of Nuclear Medicine, National Taiwan University 
Hospital, Taipei City, TAIWAN, 2Department of Medical Imaging, 
National Taiwan University Hospital, Taipei City, TAIWAN, 
3Department of Oncology, National Taiwan University Hospital, 
Taipei City, TAIWAN.

Aim: 90Y-microsphere radioembolization (RE) is a promising 
hepatic intra-arterial therapy for patients with unresectable 

liver cancer or metastases. The therapy was reported to be 
safe and well tolerated in most cases, but complications may 
arise when 90Y- microspheres accumulated in organs other 
than liver through unwanted arteriovenous shunting. This is 
especially serious if significant 90Y-micorpshere deposited in 
the lungs. Currently used partition model in predicting lung 
dosimetry assumes fixed lung mass of 1,000g and uniform dis-
tribution of 90Y-microsphere. Our aim is to evaluate whether 
incorporating information derived from 99mTc-MAA SPECT/CT 
will better predict risks of pulmonary adverse events after RE. 
Materials and Methods: 99mTc-MAA imaging was performed in 
143 patients prior to RE (SIR-Spheres®) at our institution during 
a 3-year period. 99mTc-MAA planar and SPECT/CT imaging of the 
entire lungs in 64 patients (46 men and 18 women, mean age: 
63.8±12.8) were retrospectively analyzed. Auto lung-segmen-
tation with SPECT/CT was processed using PMOD software to 
estimate individualized lung mass. The measured lung mass was 
used to recalculate the estimated lung dosimetry given in each 
patient and correlated with incidences of pulmonary adverse 
events (AE). Clinical history of smoking or lung diseases were 
also recorded in all patients. Results: Forty-one (64.1%) patients 
had hepatocellular carcinoma (HCC), whereas 23 (35.9%) had 
liver metastases. Mean lung shunt fraction was greater in the 
patients with HCC than metastases (7.3 % vs. 3.7%, P=0.032). 
The mean lung mass estimated by SPECT/CT was 749.8±207.2 g 
(range, 303.6-1280.9 g). RE therapy was precluded in five (7.8%) 
of 64 patients due to a lung shunting fraction of >20%. Among 
59 patients received RE, the mean lung absorbed dose was sig-
nificantly higher if individualized lung mass was used to esti-
mate lung dosimetry (5.0±4.4 Gy vs. 4.2±3.7 Gy, P<0.001). Two of 
64 patients (3.1%) demonstrated clinical and imaging radiation 
pneumonitis with no previous history of smoking or lung dis-
eases. The mean lung mass and the lung shunt fraction of these 
2 patients were 766.1±79.8 g and 11.85±1.82%, respectively. 
The estimated mean lung doses were 19.0 Gy and 26.1 Gy us-
ing individualized lung mass. Conclusion: Estimating lung do-
simetry prior to RE planning should incorporate individualized 
rather than a fixed lung mass to avoid pulmonary AE. Pulmonary 
threshold to cause clinical or imaging radiation pneumonitis 
can be as low as 20 Gy, as in our patients.

E-TPW37
Desing of Experimental Liver Phantom with 
Multifocal Tumor Implication for Use in Yttrium 90 
Radioembolization Dosimetry
H. Tanyildizi1, A. Karadeniz2, M. Demir3, L. Kabasakal3; 1Istanbul 
University, Altinbas University, Istanbul, TURKEY, 2Istanbul 
University, Istanbul Aydin University, Istanbul, TURKEY, 3Istanbul 
University, Istanbul, TURKEY.

Yttrium 90 (Y-90) treatment, which is called radioembolization 
for liver tumors, one of the Nuclear Medicine therapeutic ap-
plications, is the IV delivery of this radiopharmaceutical to the 
patient through the hepatic artery. In treatment, the radiophar-
maceutical is highly localized in the tumor and radiates and 
destroys the tumor cells. This provides an effective treatment 
by ensuring that primer and metastatic tumors shrink or disap-
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pear. Y-90 is also irradiated with normal liver tissue around the 
tumor due to high beta energy of 930 keV (maximum 2.2 MeV). 
Therefore, when an internal radiation dosimetry is performed for 
treatment, the critical tissue that determines the highest drug 
activity that can be given to the patient is normal liver tissue. 
At this point, the first problem that arises in the internal radia-
tion dosimetry of the Y-90 radioembolization therapy is that it 
is not known how much of the radiation dose the tumor and 
normal liver tissue actually gets. In addition, the dosimetry op-
eration is calculated by computer simulation using Monte Car-
lo method and the amount of activity to be sick is determined 
by trusting these results. The second problem is that it is not 
known how much the dosimetry calculations made in the vir-
tual environment overlap with reality. Aim: In this study it was 
aimed to design and produce an experimental liver phantom 
with multifocal tumor imitation which can be filled with soft tis-
sue equivalent material, cost effective, compatible with patient 
data via rapid prototyping technology with three dimensional 
printer to use in Y-90 radioembolization dosimetry. Material 
and Methods: The phantom was designed to be the closest to 
reality using the ZBrush 3D printer interface, due to hepatomeg-
aly. Soft tissue mimicry was done using PLA material. Two tumor 
regions were formed at different diameters (3.3cm and 1.3cm). 
Two spheres of 1 mm wall thickness, with different diameters 
(3.2cm and 1.2cm), with an opening suitable for injection of ra-
dioactive material by means of a syringe, were used to imitate 
the tumor. Thanks to the presence of two tumor imprints, it is 
also possible to calculate the radiation doses that the sources 
have on each other. The actual radiation doses to be generated 
within the phantom were determined by TLDs placed at regu-
lar intervals around the tumor mimicry. Results: After obtaining 
the simulation results with Monte Carlo method, the results will 
be announced by comparing with the real experiment.

E-TPW38
99mTc-MAA SPECT/CT-based dosimetry in SIRT: Why 
personalized dosimetry matters - A retrospective study
L. Esteves1, B. Collette1, E. El Darazi1, G. Verset2, V. Lucidi3, S. 
Goldman1, R. Moreno-Reyes1; 1Department of Nuclear Medicine, 
Hôpital Erasme - ULB, Bruxelles, BELGIUM, 2Department of 
Gastroenterology, Hôpital Erasme - ULB, Bruxelles, BELGIUM, 
3Department of Digestive Surgery, Hôpital Erasme - ULB, Bruxelles, 
BELGIUM.

Introduction: The capacity to predict the distribution of 90Y-Mi-
crospheres has been shown as a factor of improvement of SIRT 
efficacy. The similar distribution between 99mTc-MAA and 90Y-Mi-
crospheres allows performing dosimetry simulation using 99mTc-
MAA SPECT/CT co-registrated with MRI, or CECT. In this study, 
we compare the activity to be administered obtained using 
a personalized dosimetry software with multi-compartment 
MIRD technique (Simplicit90Y®) to the activity actually admin-
istered obtained from the classical non-compartmental MIRD 
dosimetry planning, using a target volume based only on the 
99mTc-MAA SPECT. Material and Methods: 20 patients treated 
with 90Y-TheraSphere® were included (19 HCC and 1 cholan-
giocarcinoma). For all of them, MRI, or CECT, 99mTc-MAA SPECT/

CT and 90Y Bremsstrahlung Emission Computed Tomography 
(BECT)/CT were available. Radiological tumour response was 
correlated with the perfused tumour dose and the perfused 
fraction of the total tumour volume, using 90Y BECT/CT and 
Simplicit90Y®. We also calculated the activity needed to obtain 
205 Gy [Garin et al., 2016] in the perfused tumour, using 99mTc-
MAA SPECT/CT and Simplicit90Y®. We finally compared the activ-
ity based on this minimal tumour absorbed dose criteria to the 
activity actually administered, plotted the relative differences, 
and correlated these differences with the radiological tumour 
response. Results: Among the 20 patients, 10 patients respond-
ed. In this group, the 90Y BECT/CT-based dosimetry showed 4 
patients receiving less than 205 Gy (162 Gy on average) and 6 
patients receiving more than 205 Gy (262 Gy on average) in the 
perfused tumour. For these 6 patients, the comparison between 
the administered activity and the recommended activity calcu-
lated by Simplicit90Y® showed that 5 patients received an activity 
higher than recommended (70 % mean difference), but, with 
a dose to the normal liver staying below 70 Gy [Gnesin et al., 
2016] (49 Gy on average), except for 1 patient. Among the 10 
non-responding patients, 5 patients progressed and 5 patients 
were stable. All of these patients received less than 205 Gy to 
the perfused tumour, based on a 90Y BECT/CT-based dosimetry. 
Concerning the 5 patients who progressed, the comparison be-
tween the administered activity and the recommended activity 
by Simplicit90Y® showed that all of them received less activity 
than recommended (50 % mean difference). Conclusion: These 
results indicate that reaching a minimal tumour absorbed dose 
criteria increases the efficacy of SIRT. They support the use of a 
more personalized dosimetry than the classical non-compart-
mental MIRD dosimetry for SIRT planning.

E-TPW39
Yttrium-90 microspheres treatment - Is admitting patients 
for radiation safety concerns justifiable?
M. Tong; National University Hospital, Singapore, SINGAPORE.

Introduction: Yttrium 90 (Y90) treatments are carried out by 
placing a catheter into the hepatic artery and delivering millions 
of biocompatible radiomicrospheres into the liver. Y90 is a pure 
beta-particle-emitter with a physical half-life of 64.2 hours, 0.94 
MeV decay energy, and an average penetrative depth of 2.4mm 
in human tissue. The patients in our institution are administered 
with a mean activity of 0.92 Gbq (+ 0.42). The study aims to verify 
if these patients can be safely allowed to be discharged on the 
same day if their clinical conditions are stable, and if so, what are 
the magnitude of radiation emitted from their liver. Methods: 
Readings were taken from a calibrated ionization survey meter 
measuring the external radiation exposure rates of 50 patients 
who had just undergone the Y90 treatment. The measurements 
were taken at 0.5 meters, 1 meter, 2 meters, and 3 meters, in 
a supine body axis position (liver to pelvis) as the patient are 
required to be rested in the supine position immediately post 
therapy and hepatic artery catheterisation. Results: Radiation 
dose rates of 25.1 (+ 1.2), 16.6 (+ 1.3), 8.5 (+ 1.2), and 1.1 (+ 1.1) 
µSv/hr were measured at 0.5, 1, 2, and 3 meters respectively im-
mediately post therapy. The calculated assumption of a mem-
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ber of the public or family member keeping at 1 meter distance 
from a patient at these dose rates for an average continuous 0.25 
hours showed insignificant radiation exposure. The conservative 
assumption of a member of the public sharing public transport 
with the patient at a distance of 0.5 meters from a patient at 
these dose rates for a continuous 6 hours based on the mea-
surements (at 2 hours post therapy) is less than 0.1 mSv of radi-
ation dose exposure, with decay taken into consideration. Mean 
TEDE dose was 0.06 mSv. All patients had exposure rates below 
1 µSv/hr by 24 hours at 1 meter from the liver. Conclusion: The 
Y90 microspheres beta dose delivery is mainly confined to the 
liver with minimal biologic elimination of Y90. Simple precau-
tions such as making an effort not to maintain close contact (<1 
meter) with pregnant women and limiting extended time (> 6 
continuous hours) with family members, is advisable although 
not critical. Biologic elimination of Y90 from the patient’s bodies 
is minimal, with only trace amounts detected. Y90 patients pose 
no reasonable radiation safety concerns to staff and public im-
mediately post treatment.

E-TPW40
Technetium uptake prior to benign iodine treatment 
varies over time and scintigraphy should be repeated
H. C. Larsen, L. F. Grønnemark, P. C. Holdgaard; Sygehus Lillebælt, 
Vejle, DENMARK.

Aim: Before iodine-131 treatment for benign thyroid disease pa-
tients have a Tc-99m pertechnetate thyroid scintigraphy as part 
of the diagnostic workup. The scintigraphy is used to determine 
uptake, size and type (nodular or diffuse) of the thyroid gland 
and then used together with palpation to determine iodine dose 
(200, 400 or 600 MBq). If the scintigraphy is more than 3 months 
old it is repeated primarily to check uptake. We often noticed 
only little difference between the first and the repeated scin-
tigraphy so we wanted to examine how much it changes over 
time and if the 3 month period could be prolonged and more 
patients could avoid the extra exam. Materials and Methods: 
Patients with thyroid scintigraphy and repeated scan during 
2017 were identified. Patient data as sex, age, injected Tc-99m 
dose, iodine treatment dose, type of thyroid pattern, indication 
for treatment, duration and counts of the overview and zoom 
images were recorded. Differences in uptake, size and type be-
tween the two time points were scored visually on a 5-point 
scale by an experienced nuclear medical physician and uptake 
time ratio (UTR) of images was calculated and averaged in each 
5-point group. Results: The 50 patients had the following de-
mographics: Average age 62.6 years, 74% females, 98% nodular, 
26% had goitre, 14% had hyperthyroidism, 60% had both goitre 
and hyperthyroidism. Average Tc-99m dose was 176 MBq. The 
distribution of selected fixed doses I-131 (200, 400 or 600 MBq) 
was 10%, 66% and 22% One treatment was cancelled due to 
illness. The average time period (ATP) between the two scans 
was 159 days (range 50-271). No patients had visually notable 
change in size or pattern of the gland. The visually uptake was 
moderately lower in one patient (2%; ATP=152 days, UTR=0.7). 
36 patients (72%, ATP=170, UTR 1.1) had unchanged uptake. 
9 patients (18%, ATP=122, UTR 2.0) had moderately increased 

uptake. 4 patients (8%, ATP=150, UTR 2.9) had clearly higher 
uptake. The visual uptake scores correlated as expected with 
UTR but not with ATP. Conclusion: Size and pattern of thyroid 
was stable in the one year period. No patients needed cancel-
lation due to low uptake. 8% had so markedly increased uptake 
it could influence the choice of I-131 dose. Uptake varied over 
time but was not correlated with duration between scans and a 
specific cut off time could not be estimated and we decided to 
keep the 3 month period.

E-TPW41
Capsules versus liquid - evaluation of price and dose of 
iodine 131
J. Suchánek, L. Jonasova, P. Suchankova, K. Taborska; Motol 
University Hospital, Prague, CZECH REPUBLIC.

Aim: Radioiodine is commonly used in thyroid cancer and thy-
rotoxicosis treatment and it is distributed in form of liquid or 
capsules. Both forms have their pluses and minuses and this 
study aims to compare them, specifically we tried to make a 
comparison including radiation burden for operating staff and 
we also focused on the economical aspect. Materials: Radia-
tion burden data were acquired from whole body and finger 
dosimeters and internal contamination of the thyroid gland 
was measured on four radiological assistants working with ra-
dioiodine. For the evaluation 2 years of data was used for each 
form and were assessed in relation to applied activity. Econom-
ical evaluation was made with price data in the Czech republic, 
personnel and manipulation costs and we also calculated costs 
of consumables which are used during the manipulation and 
per oral application. Methods: For the radiation doses we used 
basic statistics and the economical comparison was made using 
methods of health technology assessment (HTA). Results: Thy-
roid contamination and dose equivalent is lower for capsules 
in order of tens percents in the measured staff. It seems that 
liquid iodine is more suitable for diagnostic application because 
of its price, which nowadays is around fifteen times higher than 
the price of capsules for activity of 1 MBq. With growing activity, 
the price of capsules lowers and at the usual amount of activi-
ty used for therapy (3700 - 7400 MBq) the difference between 
the prices is not so tremendous. Conclusion: Contrary the fact 
that iodine in capsules is more expensive than the liquid form 
for therapy, the undeniable advantage of lower doses for staff 
seems to overcome this.

E-TPW42
Benefits of the poor iodine diet in patients that are treated 
with 131-Iodo for the treatment of thyroid neoplasms
E. Ariza Cabrera, F. Martín Estrada, M. Polanco Muñoz, M. Piñero 
Fernández-Reyes, E. López Martínez, C. Mota Consejero, R. Tinoco 
Moreno; Servicio Andaluz de Salud, Cadiz, SPAIN.

Aim: To optimize possibilities of the treatment of radioactive 
131I received as a cure for the disease. Material and Method: 
Before receiving radioactive iodine treatment, it is necessary to 
reduce the levels of “endogenous iodine” ingested in the food. 
In this way, the remains of thyroid cells are avid of iodine and 



S761 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

are willing to capture the radioiodine that is administered. The 
most common way to achieve this is by avoiding medicines and 
products rich in this component and following a diet, at least 
for two weeks before. To this end, the health staff provides an 
explanatory document where they break down the foods they 
should stop consuming, those that they should not be abused 
and those that they are allowed. According to consulted articles 
it is recommended to continue with it during some days during 
the treatment. To do this, we contacted the nutrition and dietet-
ics responsible of the hospital and we established a diet with 
low iodine content during the time patients stay in the hospital. 
Results: After implantation the diet low in iodine, the patients 
admitted continued the diet while they were hospitalized. Ex-
ample of menu was: Breakfast: infusion, sugar on, pure wheat 
bread and oil on. Lunch: pure wheat bread, spring rice, grilled 
tuna, steamed potatoes, lettuce salad and low iodine fruit. After-
noon snack: infusion, sugar, toast bread and jam. Dinner: pure 
wheat bread, vegetable cream, pork tenderloin, fried pepper, 
lettuce salad and low iodine fruit. Conclusions: The poor iodine 
diet can be the origin of an improvement in the effectiveness 
of the treatment and decrease of false negatives in the corporal 
tracking, essential for the follow-up and the early detection of 
possible recurrences. Appropriate dietary measures reduce the 
risk of blocking 131-I uptake. The determination of the udder 
would allow us to know the exact value existing in the patient.

E-TPW43
223Ra-Dichloride therapy in Prostate Cancer: Portuguese 
reality
L. Monteiro1, A. L. Carvalho2, D. Vieira1, P. Costa1; 1Nuclear Medicine 
Department, School of Health, Polytechnic Institute of Porto, Porto, 
PORTUGAL, 2Serviço de Medicina Nuclear, Centro Hospitalar São 
João E.P.E., Porto, PORTUGAL.

Introduction: Prostate cancer is one of the most common 
neoplasms in Portugal and in other developed countries. The 
disease evolution is characterized by the appearance of bone 
metastases, causing degradation of patients’ quality of life as 
well as their survival rates. 223Ra-Dichloride mimetizes calcium 
and acts directly in bone metastases, being reported as the first 
radiopharmaceutical with an overall increase of patient survival 
benefit. This work aims at defining Portuguese reality concern-
ing 223Ra-Dichloride therapy in Prostate Cancer. Materials and 
Methods: Since January 2018, presential questionnaires have 
been done to staff members of at least 8 Nuclear Medicine De-
partments involving more than 32 patients being treated with 
223Ra-Dichloride. Each questionnaire was divided into two parts: 
the former was meant to characterize the Departments and the 
latter referred to all of the procedures associated to this therapy. 
The staff members were asked questions about planning details 
as well as therapy implementation and even patient follow-up. 
Technical features were given special attention. Results: Result 
analysis has indicated that 100% of the Departments perform a 
Bone Scintigraphy prior to therapy in order to validate the ex-
istence of bone metastases, while visceral metastases are be-
ing screened with CT in the majority of the Departments, even 
considering that there are answers pointing the use of PET with 

68Ga-PSMA. Only 50% of the inquired mentioned imaging with 
223Ra-Dichloride. However, variations in technical parameters 
concerning imaging studies were found. Professionals involved 
and their role may differ significantly in each Department, while 
Nuclear Medicine physicians basically perform the same role in 
every Department, Nuclear Medicine Technologists’ role pres-
ents considerable deviation (e.g.: participation restricted to the 
planning stage by performing bone scintigraphy and/or PET/CT 
imaging). As far as radioprotection issues are concerned it is also 
observed a variation because although dealing with an alpha 
emitter only 25% of the Departments use acrylic protections, 
while the remaining only use lead protections. All Departments 
recommend radioprotection against contamination, but pro-
cedures towards radioactive waste disposal vary and only 50% 
of the inquired seem to implement good practices. As a whole, 
similar results were found regarding administered activities, ra-
diopharmaceutical administration and quality control. Conclu-
sion: The use of 223Ra-Dichloride therapy seems to have been 
increasing in Portugal lately. Obtained results demonstrate that 
optimization of technical aspects of this therapy seems to be 
related with the level of experience of Departments. Special at-
tention should be given to the dissemination of good technical 
practices.

E-TPW44
Radiation Exposure (Un)Awareness amongst nuclear 
medicine patients - a systematic review
A. S. F. Ribeiro1, O. Husson2, N. Drey3, I. Murray1, K. May1, G. Flux1, W. 
Oyen1; 1The Royal Marsden Hospital NHS Foundation Trust, Sutton, 
UNITED KINGDOM, 2Institute of Cancer Research, Sutton, UNITED 
KINGDOM, 3City University of London, London, UNITED KINGDOM.

Introduction: Medical imaging is the highest source of artifi-
cial radiation exposure and after natural sources it is the sec-
ond largest source of exposure, accounting for 20% of overall 
exposure. However, it is still often a misunderstood subject 
amongst patients and public. The aim of this systematic review 
is to provide an overview of the literature on the awareness level 
of ionising radiation exposure from nuclear medicine patients. 
Methods: A systematic review was performed using Medline, 
CINAHL, Embase, Web of Science and related articles (January 
- February 2018). Articles were screened according to: a) only 
studies ≥2010 were included; b) full articles only; c) subject/title 
must include at least 3 of the following: Ionising radiation/radia-
tion; patient/s and/or public; awareness and/or knowledge and/
or perceptions; medical imaging/imaging; radiology/radiologic; 
nuclear medicine; d) English only. All articles were critically eval-
uated using Joanna Briggs Institute Clinical Appraisal checklist 
tools. Results: 159 articles were identified, 24 critically evaluat-
ed, 4 studies included; 3 cross sectional studies and 1 qualitative 
study. The studies were conducted in Finland, USA, Australia and 
Hong Kong. No studies applied exclusively to nuclear medicine 
patients were found. However, studies selected included nucle-
ar medicine patients (PET/CT patients = 3; conventional nuclear 
medicine patients = 1). All studies demonstrate a general lack of 
awareness among patients with regard to ionising radiation ex-
posure from medical imaging, although one study reported that 
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patients who had nuclear medicine scans were better informed. 
In general, studies also highlighted a lack of communication 
between patients and professionals and the need for more ef-
fective communication, 2 studies reported patients’ preferences 
for radiographers/technologists to be the source of informa-
tion, 1 study reported radiologists and/or physicists as preferred 
source of information and 1 study reported referring doctors as 
preferred option. Conclusion: Overall, all studies critically eval-
uated demonstrate a need to better inform patients and public. 
However, given the wide range of procedures and radiation ex-
posure associated, more studies specific to nuclear medicine are 
warranted to evaluate patients’ awareness, knowledge and pref-
erences in communication. This information in turn can guide 
the development of appropriate tools for effective communi-
cation on radiation exposure and risks associated with nuclear 
medicine imaging. This systematic review was undertaken as 
part of cross sectional study focused on nuclear medicine pa-
tients and their awareness of ionising radiation exposure (“Ra-
diation Exposure Awareness from patients undergoing nuclear 
medicine diagnostic 99m Tc-MDP bone scans and 18F-FDG PET/CT 
scans”). ClinicalTrials.gov Identifier: NCT03458585

804-3 Monday, October 15, 2018, 11:30 - 13:00, Meeting Room 33

Technologists: Technologist e-Poster Walk 3

E-TPW45
Comparison of Side Effects and Number of Rescans with 
Adenosine and Regadenoson for Pharmacological Stress 
in Myocardial Perfusion Scintigraphy
D. Teixeira Maçarico, C. Laurins, P. Smith, A. Nicol; NHS Greater 
Glasgow and Clyde, Glasgow, UNITED KINGDOM.

Aim: The aim of this study is to compare the differences of side 
effects using Adenosine and Regadenoson and the respective 
number of rescans for Myocardial Perfusion Scintigraphy (MPS). 
Materials & Methods: A retrospective study was performed on 
527 patients scanned between June 2015 and December 2017. 
Some patients were excluded due to insufficient information 
available or complications during the procedure. Patients were 
instructed to abstain from caffeine for 24hours and medications 
that could interfere were reviewed. Stress was performed using 
either Adenosine or Regadenoson, depending on the patient’s 
clinical history. 99mTc-Tetrofosmin was administered with activity 
of either 600MBq (under 70kg) or 800MBq (over 70kg). Addi-
tionally, a low level of physical stress was used for Adenosine. 
A record was kept of side effects and ECG changes recorded. 
Patients were asked to go for a walk, drink water and SPECT/
CT was performed 40min after injection. A trained Physicist as-
sessed the pictures and determined if a rescan was needed. A 
retrospective study was created comparing the different side 
effects and number of rescans for each of the stressing agents. 
Results: This study contained 475 patients, 82% stressed with 
Adenosine and 18% with Regadenoson, with ages between 39 
and 88 years old. There were 42% males and 58% females. There 
was an average of rescans of 27% - Adenosine with 28% and 

Regadenoson with 24%. Regarding side effects for Adenosine 
and Regadenoson, after analysis of symptoms recorded, we 
observed respectively: Chest Pain (7% vs. 6%); Chest Tightness 
(28% vs. 17%); Flushing (44% vs. 37%); Dyspnoea (62% vs. 12%); 
Headache (20% vs. 14%); Dizziness/Light Headed (27% vs. 31%); 
Hypotension (0.3% vs. 0%); Nausea/Vomiting (13% vs. 12%); 
Abdominal/Throat/Neck Discomfort (29% vs. 27%); AV Block 1st 
Degree (3% vs. 1%); AV Block 2nd Degree Type I (0.3% vs. 0%); AV 
Block 2nd Degree Type II (2% vs. 0%); AV Block 3rd Degree (0.5% 
vs. 0%) and ST Segment Depression (4% vs. 1%). Conclusions: 
A lower number of rescans was observed with Regadenoson 
but the difference is not very significant. Also, Regadenoson 
presents fewer side effects - generally self-limiting and of short 
duration - except for Dizziness/Light Headed where it is higher. 
These results are in agreement with the literature available. The 
high number of rescans may be explained with the patient’s 
preparation. At this moment we are changing it and in the fu-
ture we intend to compare the number of rescans with both 
methodologies.

E-TPW46
Quantification of the hepatobiliary clearance on 
myocardial perfusion imaging based on two factors: diet 
and biodistribution time of the 99mTc-tetrofosmin
C. Barbosa1, R. Silva1,2, P. Gil1, S. Mendes1, M. Cunha1, G. Costa1,3, 
J. Pedroso de Lima1,2,3; 1University Center Hospital of Coimbra 
(CHUC), Coimbra, PORTUGAL, 2Instituto de Ciencias Nucleares 
Aplicadas à Saúde, Coimbra, PORTUGAL, 3Faculdade de Medicina 
da Universidade de Coimbra, Coimbra, PORTUGAL.

Aim: Myocardial perfusion imaging (MPI) is an important im-
aging modality in the management of coronary artery disease 
patients. However, physiologic uptake of the radiopharmaceuti-
cal in the liver and hepatobiliary system may impair image pro-
cessing and interpretation. Some factors are known to influence 
hepatic clearance, the most relevant being the length and the 
diet during the biodistribution interval. In this sense, we aimed 
to quantify the influence of these factors on hepatobiliary clear-
ance. Material and Methods: Data from 64 stress MPI studies 
was recorded (either physical or pharmacological stress). During 
the biodistribution interval, patients ingested either a lower 
lipid content meal or a higher lipid meal (2.5 vs 5g). The dura-
tion of the biodistribution interval was carefully recorded. After 
stress MPI acquisition, the sum of coronal slices was obtained 
and ROIs were drawn in the liver, muscle and subcutaneous adi-
pose tissue. Hepatobiliary activity was corrected for muscle and 
subcutaneous adipose tissue uptake. Results: Of the 64 stress 
MPI studies analyzed, 47 ingested a higher lipid content meal 
and 17 a lower lipid meal. No statistically significant differences 
(Mann-Whitney U, p>0.05) was found between the biodistri-
bution time of the two different diet groups. Also, no statisti-
cally significant difference was found between the normalized 
hepatobiliary uptake in both groups (Mann-Whitney U, p>0.05). 
Finally, a strong negative correlation between biodistribution 
time and normalized hepatobiliary uptake was found. Con-
clusion: In our small sample, the meal’s lipid content did not 
seem to significantly affect hepatic clearance, contrary to the 
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biodistribution time, which was strongly correlated. Therefore, 
we argue, that patient with high hepatobiliary uptake, which 
impairs image processing and interpretation, may benefit from 
late image acquisition.

E-TPW47
The Effect Of Consistency Of Ingested Food On Intestinal 
Activity In Tc 99m-MIBI Myocardial Perfusion
A. Senica, B. Poharc; General hospital in Celje, Celje, SLOVENIA.

Introduction: Myocardial perfusion imaging is diagnostic 
metod in the nuclear medicine. We quantitatively demonstrated 
the effect of the consistency of ingesten food on intestinal activ-
ity in myocardial perfusion imaging at rest and during exercise. 
Methods: We used descriptive method with review domestic 
and foreign literature and quantitative method. In the study we 
included the patients, which were made myocardial perfusion 
imaging in the stress or in the rest.. When we analyzed scinti-
grams, we set up 3 regions of interest on the scyntigram, on the 
inferior wall of the myocard of left ventricle, on the intestines 
and on the liver. Then we calculated ratio between activity on 
the inferior wall of the myocard of left ventricle and activity on 
the intestines. For each group of the patients we calculated the 
average and standard deviation. Results: With the patients, who 
consumed only liquid food before acquisition, was calculated a 
ratio between activity on the inferior wall of the myocard of left 
ventricle and activity on the intestines for stres 1,30 ± 0,24 and 
for rest 1,13 ± 0,23. With the patients, who consumed liquid and 
solid food before acquisition, was calculated the ratio for stress 
1,90 ± 0,25 and for rest 1,64 ± 0,33. Discussion and Conclusion: 
The ratios were higher with the patients, who consumed liquid 
and solid food before acquisition. With the patients, who made 
myocardial perfusion imaging in the stress, are ratios higher 
than the patients, who made exam in the rest. Eating solid food 
effectively contribute to the mobilization activities from the liver 
and intestines. Patients should consume liquid and solid food 
before acquisition and thereby reducing the occurrence of in-
testinal artefacts on scintigrams.

E-TPW48
Interobserver reproducibility for the quantification of 
global systolic left ventricular function with Equilibrium 
Radionuclide Angiography
A. Antunes1, R. Batista1, R. Silva2, J. Figueiredo1, G. Costa2,3, J. 
Rodrigues2, I. Ferreira2, J. Lima2,3,4; 1ESTeSC -Coimbra Health School, 
Coimbra, PORTUGAL, 2Serviço de Medicina Nuclear do Centro 
Hospitalar e Universitário de Coimbra, Coimbra, PORTUGAL, 
3Faculdade de Medicina da Universidade de Coimbra, Coimbra, 
PORTUGAL, 4Instituto de Ciências Nucleares Aplicadas à Saúde 
(ICNAS), Coimbra, PORTUGAL.

Aim: In breast cancer, the most common female malignancy in 
the world, the introduction of any effective drug has a major im-
pact in clinical practice. Trastuzumab, a tumor growth inhibiting 
therapeutic, has significantly improved the survival of women 
with HER2-positive tumors. However, like any drug, side effects 
can compromise the quality of life and limit the use of the drug. 

The cardiac effects of trastuzumab, which differ from the perma-
nent myocyte loss associated with anthracyclines, give a special 
relevance to the Left Ventricular Ejection Fraction (LVEF) surveil-
lance. The aim of this study was to evaluate the interoperator 
variability of the LVEF, obtained with Equilibrium Radionuclide 
Angiography (ERNA) in a multiprofessional setting. Materials 
and Methods: ERNA of 41 breast cancer women, aged 35 to 
80 years, undergoing Trastuzumab therapy quarterly during 
the first year, were processed with the semi-automatic method. 
Each patient was submitted to four ERNA (RNAbaseline, RNA1, RNA2 
and RNA3) and each one of the 164 ERNA were processing, with 
a semiautomatic method, by four different operators: one ex-
perienced Nuclear Medicine Physician (NMP), one experienced 
Nuclear Medicine Technologist (NMT) and two inexperienced 
Nuclear Medicine Students (NMSa and NMSb). The LVEF results 
obtained by each operator were analyzed and compared. Statis-
tical analysis was performed using Statistical Package for Social 
Sciences (SPSS 24.0). Results: Regarding to RNAbaseline, homoge-
neity, correlation and concordance were verified in LVEF values 
obtained by the four operators (t-Student, p>0.05), (r=0.9-1) and 
(CCC≥0.9). In RNA1, the results between operators were homoge-
neous (p>0.05), correlated (r=0.9-1) and concordant (CCC≅0.9), 
with the exception observed in the pairs NMP/NMSb and NMT/
NMSb (p<0.05). In RNA2 and RNA3, good values of homogeneity, 
correlation and concordance were obtained (p>0.05), (r=0.9-1) 
and (CCC≅0.9), respectively. There was a slight decrease in cor-
relation and concordance comparing the LVEF values obtained 
by the NMP and the NMT with the NMSa and NMSb, in RNAbaseline, 
RNA1, RNA2 and RNA3; although it was not statistically significant. 
Conclusions: The semi-automatic processing method of ERNA 
can be considered a reliable and reproducible technique, be-
cause it´s not entirely dependent of the qualified operator re-
sponsible for its processing. The minor professional experience 
of the operator has also proved to be a conditioning factor for 
the heterogeneity of the results obtained.

E-TPW49
Development method of extra-cardiac activity removal 
that influence on false negative image using artificial 
intelligence
A. Kikuchi1, T. Kawakami2, K. Nakajima3, K. Okuda4, M. Kitama1, 
M. Okada2, Y. Honma2; 1Department of Radiological Technology 
Faculty of Health Sciences, Hokkaido University of Science, sapporo, 
JAPAN, 2Department of Information and Computer Science, 
Hokkaido University of Science, sapporo, JAPAN, 3Department 
of Nuclear Medicine, Kanazawa University Hospital, Kanazawa, 
JAPAN, 4Department of Physics, Kanazawa Medical University, 
Kanazawa, JAPAN.

Aim: Cardiac nuclear medicine using 99mTc-radio-pharmaceuti-
cals sometimes produces false negative images on the lower 
wall due to the influence of the cardiac accumulation and there 
was a possibility of misunderstanding of image findings. In past 
studies several methods have been developed to remove re-
gions other than myocardium. However, when the distance be-
tween the myocardium and the cardiac accumulation was short, 
it could not cope well. Therefore, we report on the development 
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of the basic technology for eliminating the false negative im-
age by removing the pixel size using artificial intelligence image 
detection technology. Material and Methods: We classified a 
trans-axial image include three areas by using the deep learning 
algorithm “Adam “ in artificial intelligence. We classified them as 
pixel size level as myocardium, extra-cardiac and background. 
The algorithm of” Selective Search” was used as the program for 
that image classification. About 800 images containing only the 
myocardium and liver and gallbladder area of   about 350 images 
and 1234 images only including the background were learned 
using these images as teaching-data. For verification, we used 
900 images (include all area) apart from learning, and verified 
the detection rate of three areas for each image. Results: As for 
the detection of the heart part of this study, a learning result 
with a detection rate of about 80% was obtained when the 
number of learning was 100 or more. Regarding the detection 
accuracy of areas such as the liver and background, the results 
of the detection accuracy exceeding 80% were obtained by this 
study as in the case of the cardiac. However, there were a few 
cases in which some liver and other extra-cardiac were close 
distance were not successfully detected. Conclusion: In the 
examination of this time, generally good results were obtained. 
However, when myocardium and extra-cardiac are completely 
in contact with each other, it is difficult to remove it, and a meth-
od such as removal based on the myocardial shape model is 
necessary. Furthermore, by removing the extra-cardiac activity 
at the pixel level, it is possible to reconstruct an image in which 
there is no extra-cardiac activity, and in the future it is possible 
to create a tomographic image without artifacts.

E-TPW50
When clinical audit does not go to plan: Comparison of 
predictive post-operative FEV1 using SPECT/CT lung lobar 
quantification and post-operative measured FEV1 and 
impact on patient management
J. Santos, E. Ross, L. Jenkins; Queen Elizabeth Hospital 
Birmingham, Birmingham, UNITED KINGDOM.

Lung resection requires removal of an entire lobe, and at times 
a bilobectomy or pneumonectomy. Many patients also have 
severe emphysema, limiting extent of the surgery to avoid 
making the patient oxygen dependent. Pre-operative assess-
ment includes predicted post-operative forced expiratory 
volume in 1 second (ppoFEV1), since ppoFEV1 <40% predicts 
significantly increased perioperative mortality. The ppoFEV1 
can be estimated by multiplying the pre-operative FEV1 by the 
residual perfused territory percentage as predicted on planar 
perfusion scintigraphy (PPS). PpoFEV1 using PPS has shown 
variable correlation with the spirometry-measured post-oper-
ative FEV1. PPS can estimate the relative perfusion contribution 
of both whole lungs however, it cannot account for the obliq-
uity of pulmonary fissures leading to underestimation of the 
ppoFEV. Quantitative SPECT/CT lung imaging allows assess-
ment of pulmonary perfusion at the lobar or where possible 
segmental level. It also provides treatment planning images for 
surgical assessment. Aim: - Compare the ppoFEV1 predicted 
from SPECT/CT lung lobar quantitative imaging with the mea-

sured ppoFEV1; - Assess the impact of SPECT/CT lung lobar 
quantification on surgical planning and patient management. 
Methodology: SPECT/CT lung lobar quantitative imaging of 
29 patients (scans performed between June 2016 and Octo-
ber 2017) was retrospectively analysed. Using Hermes Medi-
cal Solutions HYBRID 3D® the perfusion contributions of each 
lobe were calculated. Measured ppoFEV1 results and follow up 
data were obtained from patient records. Feedback was sought 
from consultants on the value of SPECT/CT imaging compared 
to the previous PPS service. Results: Only 1 patient underwent 
a measured ppoFEV1 test making it impossible to perform 
any correlation between predicted and measured ppoFEV1. 6 
patients underwent lung reduction surgery, 6 patients were 
found to be unsuitable for surgery and 1 patient refused sur-
gery. 10 patients are still being monitored with a view to pos-
sible future surgery. The remaining 6 underwent non-surgical 
interventions. Preliminary feedback from consultants showed 
that SPECT/CT lung lobar quantification does influence patient 
management. Conclusion: Clinical audit is used to assess qual-
ity of service provision and is an important part of service de-
velopment. This well planned audit was designed to assess the 
move from PPS to SPECT/CT lung quantification. Unfortunately 
the parameters identified and agreed for audit were not rou-
tinely recorded post-surgery. The rate of surgical intervention 
anticipated was also not reflected in patient numbers. Prelimi-
nary feedback obtained from Respiratory Medicine consultants 
confirmed the value of this scan and how it improves the pa-
tient management although it was not possible to establish 
any quantitative correlation.

E-TPW51
Useful parameter using only MAG3 Instead of using 
combined MAG3 and DMSA renal studies in the 
investigation of urinary tract infection in children
S. A. Abdulrasool; Fujairah hospital ,MOH, UAE, Fujairah, UNITED 
ARAB EMIRATES.

Introduction: Urinary tract infection (UTI) in children is a com-
mon cause of morbidity and hospitalization. Nuclear medicine 
renal study using (99mTc -MAG3) and (99mTc-DMSA) have be-
come an integral part of the investigations of a child with UTI 
The Renal study using the tubular agents Tc-MAG3 document 
morphologic and functional changes , while DMSA demon-
strates morphologic changes and gives accurate differential real 
function. Both MAG3 and DMSA studies document changes 
that are characteristic for acute UTI and the long term compli-
cations of UTI in children. Sometimes both MAG3 and DMSA 
studies are performed in the investigation of UTI assuming that 
the studies are complementary in evaluating morphologic and 
functional changes associated with UTI . In performing both 
studies, the child receives combined radiation doses from the 
MAG3 and DMSA . There is also inconvenience of long hospi-
tal stay for the 3 hours between injection and DMSA imaging. 
The purpose of this study was to test the hypothesis that the 
early (1-3min) images of renal shows similar finding to the 
DMSA study in children with UTI and thus combined studies 
may not be necessary. Material and Method: Between 2016 
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and 2017, 300 children were referred to the nuclear medi-
cine department Fujairah hospital for the investigation of UTI. 
Both renal 99mTc-MAG3 and 99mTc-DMSA were performed 
with a mean age of 60 months (Range 2 to 144 months) 
Results: Our study showed that the composite picture of 
1-3min image of 99Tc-MAG3 gives similar information as the 
99Tc-DMSA in 75% of cases. Conclusion: A single tubular trac-
ers such as 99Tc-MAG3 study could replace the dual approach 
of 99Tc-MAG3 plus 99Tc-DMSA.

E-TPW52
Diuretic decision seven minutes post 99mTc-MAG3 
administration in a renography
A. Bäck1, C. Savvopoulos2, E. Funk3, H. Geijer2; 1Department 
of Radiology, Faculty of Health Sciences, Örebro University, 
SE 70182 Örebro, Sweden, Örebro, SWEDEN, 2Department of 
Radiology, Faculty of Medicine and Health, Örebro University, SE 
70182 Örebro, Sweden, Örebro, SWEDEN, 3Division of Medical 
Diagnostics, School of Health Sciences, Örebro university, SE 70182 
Sweden, Örebro, SWEDEN.

Aim: The F+10 method in supine position, which has been im-
plemented at our Nuclear Medicine department since 2015, 
involves a 30- minute long dynamic acquisition. The diuretic 
is only administered when necessary and decision is taken by 
the radiographers in a semi-automated fashion without con-
sulting a physician, by calculating the remaining activity in the 
kidneys seven minutes post 99mTc-MAG3 injection and compar-
ing the value with an arbitrary threshold of 75 %. If needed, the 
diuretic is injected three minutes later. The aim of this study was 
to correlate our method with the established previously used 
F+20 protocol in adults. Is the currently used threshold of 75% 
of activity left in any kidney at seven minutes the optimal cut-
off value for diuretic administration? Material and Methods: 
This is an ongoing retrospective study which include 320 F+20 
examinations of adult patients performed during 2013-2015. 
They were all re-evaluated according to the currently used F+10 
method, categorized as requiring diuretic or not and correlat-
ed to the original F+20 examination. A ROC-curve was drawn 
to delineate the best cut-off value for remaining renal activity. 
Sensitivity, specificity and accuracy were calculated. Results: 
preliminary results indicate that the F+10 re-evaluations with 
the currently used cut-off value of 75% did not correlate with 
the original F+20 examinations. In 80% (255 examinations) of 
the F+10 re-evaluations diuretic would have been considered 
necessary while only 52% (167 examinations) received diuret-
ics in the original F+20 renographies (sensitivity 1.0, specificity 
0.42). However, all the patients who required furosemide in the 
original F+20 renographies would have received diuretic if they 
had been imaged with the F+10 protocol. Furthermore, exam-
ination time is considerably reduced. After an evaluation of the 
ROC-curve the optimal cut-off value was 94% (sensitivity 0.92, 
specificity 0.84, accuracy 0.88). However, by implementing this 
value, 13 patients (4%) would have been falsely categorized as 
not requiring diuretic. Conclusions: The 99mTc-MAG3 renogra-
phy with the F+10 protocol in supine position is a feasible and 
acceptable method in clinical practice.

E-TPW53
Incidence of asymptomatic nephroptosis detected by 
99mTc-MAG3 renogram
S. Mendes1, R. Silva1, G. Costa1,2, P. Soeiro1, C. Barbosa1, J. Rodrigues1, 
I. Ferreira1, J. P. Lima1,2,3; 1Centro Hospitalar e Universitário de 
Coimbra, Coimbra, PORTUGAL, 2Faculdade de Medicina da 
Universidade de Coimbra, Coimbra, PORTUGAL, 3Instituto de 
Ciência Nucleares Aplicadas à Saúde, Coimbra, PORTUGAL.

Purpose/Introduction: Nephroptosis is a condition in which 
the kidney descends more than two vertebral bodies (or>5cm) 
during a position change from supine to upright. The kidney 
might move into an abnormal position but is capable of moving 
back into a normal anatomical site. The aim of this study was to 
evaluate the incidence of asymptomatic nephroptosisis by renal 
scintigraphy with 99mTc-MAG3. Subjects & Methods: Twenty-five 
adult and cooperative patients (18y-79y; median age: 50y±18y; 
17 women, 8 men) referred to our department for a 99mTc-MAG3 

renography, gave their consent to make one-minute addition-
al upright static image (Up-image) obtained after the standard 
supine one-minute post-micturition image (Supine-image). 
Those two images were performed after a small radioactive hot-
source were fixed on the skin of the patient, at right iliac-crest 
level. In both, Up-image and Supine-image, the distance be-
tween the source and the lower pole of right and left kidneys 
we carefully measured, and the movement of the kidneys were 
calculated. The patients were divided in three groups: G1-kid-
neys descends <3cm; G2-kidneys descends between 3-5cm; 
G3-kidneys descends >5cm. All relevant data was recorded, in-
cluding the gender, age, clinical indication for 99mTc-MAG3-scin-
tigraphy, height and weight and number of children. Results: 
All 25 patients underwent 99mTc-MAG3 scintigraphy to evaluate 
renal obstruction. In G1 we found 8 patients (2 men, 6 women; 
median age: 43±20y; median weight: 64±15kg; median height: 
160±5cm). From 6 women included in this group, 5 had 1-4 chil-
dren. In G2 we found 10 patients (3 men, 7 women; median age 
56.2±18y; median weight: 66.2±7kg; median height: 161±9cm). 
Five women had 1-6 children. G3 includes 7 patients (2 men, 5 
women; median age: 50±17y; median weight: 63±12kg; median 
height: 162±7cm). Bilateral nephroptosisis (>5cm) was fond in 
8% of the patients (one man and one women) and 20% had 
unilateral left nephroptosisis (two men and three women). We 
found no relation between nephroptosisis and gender, weight, 
height and number of births/woman. However, patients in G1 
were younger that in the G2 and G3 patients. Discussion/Con-
clusion In our small sample, a significant number of patients, 
28%, had asymptomatic and unexpected nephroptosisis. That 
condition cannot be predicted by variables like gender, number 
of birth per women and neither by the weight and height. Only 
age seems to have some influence in the incidence of nephro-
ptosisis. However, due to the small sample size more studies are 
warranted.

E-TPW54
Gravity versus Bladder Emptying: which is the mightier?
S. Mendes1, R. Silva1, G. Costa1,2, P. Soeiro1, R. Silva1,3, C. Barbosa1, 
J. Rodrigues1, I. Ferreira1, J. P. Lima1,2,3; 1Centro Hospitalar e 
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Universitário de Coimbra, Coimbra, PORTUGAL, 2Faculdade de 
Medicina da Universidade de Coimbra, Coimbra, PORTUGAL, 
3Instituto de Ciência Nucleares Aplicadas à Saúde, Coimbra, 
PORTUGAL.

Purpose/Introduction: 99mTc-MAG3 scintigraphy is widely used 
to evaluate urinary tract obstruction. In well hydrated patients, 
it´s assumed that drainage from the renal pelvis can be physi-
ologically promoted by gravity and by an empty bladder. Both 
justify the acquisition of post-micturition images, after the stan-
dard dynamic renogram. However, for several reasons for some 
patients, an adequate micturition is not possible. The aim of this 
study was to evaluate which, gravity or the emptying bladder, 
have more impact in the drainage. Subjects & Methods: For-
ty-one adult and cooperative patients (18-76y; median age: 
50±16y; 29 women, 12 men), referred to our department for a 
99mTc-MAG3 renography, gave their consent to make one-min-
ute additional supine static image, obtained after the standard 
one-minute post-renogram static image (bladder-image). That 
additional image, the gravity-assisted drainage (GAD-image), 
starts just after a short period of patient’s upright position and 
before the standard post-micturition image (PM-image). The 
time gap between images were controlled and appointed and 
regions of interest (ROIS) were drawn in both kidneys, in the 
three static images: bladder-image, GAD-image and PM-image. 
The counts obtained in each ROI were collected and the differ-
ence between the total counts of GAD-image and bladder-im-
age and between the total counts of PM-image and GAD-image 
were calculated and then divide by the respective time-gap, 
obtaining respectively the slope-G1 and the slope-G2. Descrip-
tive and inferential statistics were applied (IBM-SPSS software, 
version-25). Significant differences were considered for p-val-
ue<0.05 (Wilcoxon test). Results: All 41 patients underwent 
99mTc-MAG3 scintigraphy to evaluate renal obstruction. Six pa-
tients were excluded because there was no reduction in counts, 
between the three static images. Between bladder and GAD-im-
age, patients assumed an upright posture during 4.2±1.7 min-
utes and need more 5.3±1.4 minutes to go to the bathroom (time 
between GAD-image and PM-image). A statistical significant 
difference was founded, for both kidneys, between slope-G1 
(-34.2±66.2cont/seg for right kidney and -21.9±31.7cont/seg 
for left kidney) and slope-G2 (-9.3±10.4cont/seg for right kidney 
and -8.0±14.0cont/seg for left kidney): Wilcoxon test, p<0.001 
for right and left kidneys. Discussion/Conclusion: Frequently, 
in our daily routine, we come across patients who have urinary 
disorders that compromise an adequate bladder emptying. Our 
results suggest that, for the same time period, gravity is enough, 
and the bladder emptying have no significant additional impact 
as demonstrated by the slope reduction after voiding.

E-TPW55
Bone Scintigraphy usefulness for the diagnosis of 
Osteoporosis
N. Julficarali1, I. Neves1, E. Pereira2, L. Vieira1; 1Instituto Politécnico de 
Lisboa - Escola Superior de Tecnologia da Saúde de Lisboa, Lisboa, 
PORTUGAL, 2Nuclearmed Instituto de Medicina Nuclear, HPA, 
Lisboa, PORTUGAL.

Introduction: Osteoporosis is a chronic disease that affects 80% 
of the population upward 60 years old. It is a metabolic disease 
with predominant osteoclastic activity, causing a progressive 
bone density decrease, which raises the risk of fracture. The 
aim of this study is to evaluate the usefulness of bone scintig-
raphy on the diagnosis of osteoporosis Methods: A retrospec-
tive study was performed with 49 patients who were referred 
for clinical reasons for bone scintigraphy (99mTc-HMDP) and 
bone densitometry within, at most, one year. All bone scintig-
raphy studies were carried out using a double detector gamma 
camera (GE® INFINIA™ II) equipped with low energy high resolu-
tion collimators; energy window 140 keV +/- 10% and an image 
matrix of 1024 × 256. Bone scintigraphy studies were processed 
with Xeleris™ III. Bone densitometry studies were acquired with 
a HOLOGIC® equipment and images were processed with QDR™ 
software. Regions of interest (ROI’s) at L1-L4 vertebral group and 
the femoral neck were defined, representing trabecular and cor-
tical bone tissue, respectively. The femoral bone middle third 
was selected as a control region. The mean counts per ROI were 
obtained. ROI ratios were calculated (ROI/control area) and the 
results were compared with Bone Mineral Density values of the 
bone densitometry for the respective regions. Since this study 
is ongoing, preliminary results are presented. 16 patients were 
evaluated forming a total of 27 ROI’s (13 of lumbar spine and 
14 of femoral neck). To evaluate the association between the 
variables bone scintigraphy counts number and bone densi-
tometry BMD values, the Spearman correlation test was used. 
Results: A weak correlation between the variables was found. 
Particularly for the lumbar spine area, a Spearman correlation 
factor of 0.2 was found, suggesting a non-correlation; at the 
femoral neck, a Spearman correlation factor of 0.5 was obtained, 
indicating a good correlation between femoral neck BMD and 
radiopharmaceutical uptake at the same area. Conclusion: De-
spite preliminary results suggest lumbar spine quantification in 
bone scintigraphy to have no correlation with bone density de-
crease, femoral neck quantification might predict BMD values 
and could be used for referral bone densitometry. Nevertheless, 
further investigation on this field proved to be necessary.

E-TPW56
Quantification: A New Standard In Diagnosing Unilateral 
Condylar Hyperplasia (UCH)?
T. Visser-Dijkstra, J. Greve, E. Becking; SpaarneGasthuis, 
Hoofddorp, NETHERLANDS.

Aim: Unilateral condylar hyperactivity is the most common 
benign disorder of the postnatal growth of the tempero-man-
dibular joint. UCH is presented by an unilateral , progressive 
asymmetry of the mandibula and secundaire of the maxilla. 
Until 2010 patients underwent a condylectomy based upon 
anamneses, CBCT, facial photos and x-rays. With the extracted 
tissue examined at the pathology department it showed that 
a major part of patients did not have a UCH at all. There was a 
need for more objective surgery criteria. This abstract describes 
the process of quantification in diagnosing UCH. Method and 
Materials: 50 percent of all the patients the maxillofacial sur-
geon sees in practice suspected for UCH are indicated for a 
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condylectomy. These patients are revered to the department 
of nuclear medicine and undergo a 3-phase skeletal scintigram 
and SPECT/CT of the skull and mandibular joints. The radiotrac-
er that is used is Tc99m-Osteocis. 2,5 hours after injection the 
images made in the dynamic phases are repeated. In addition 
a SPECT/CT is done. The dynamic and planar images are pro-
cessed and stored for visual interpretation. SPECT/CT fusion 
images will be evaluated to exclude tumors, arthritis and other 
differential diagnoses. To calculate the semi-quantitative results, 
the non-AC dataset frames showing the condyles, will be com-
posed to one frame. Two similar ROI’s are drawn in the condyles 
in the transverse composed image. The percental difference in 
activity between the left and right condyle is calculated using 
the following formula: ([countsR] / [countsR + countsL]) * 100% 
= %R. Count rates that are used are the ‘mean count’, the ‘max 
count’ and the ‘average count’ value. A condylectomic surgery 
is indicated based on a significant ≥10% left/right difference in 
activity. Patients with non-significant results >6% and <10 % will 
be followed in clinical practice and if showing signs of further 
progression, still get an indication for surgery. Results: 95% of 
the revered patients show a difference in condylar growth ac-
tivity. In general half of the patients (49% in years 2012-2017) 
show a significant difference in growth activity. Now only these 
patients will be offered an condylectomic surgery. Conclusion: 
Using Quantification for diagnosing UCH reduces the number 
of patients who are unnecessarily operated on. Therefore we 
know that semi-quantification is an important value in reducing 
the amount of unnecessary condylectomies.

E-TPW57
The Role of Three-Phase Bone Scintigraphy in 
Management of a Patient with Extraordinary Bone 
Metastases
D. Cayir1, M. Bozkurt1, S. S. Gultekin1, A. Turan1, A. O. Karacalioglu2; 
1TC SBU Diskapi Yildirim Beyazit TRH, Ankara, TURKEY, 2TC SBU 
Gulhane TRH, Ankara, TURKEY.

Introduction: Three-phase bone scintigraphy is sometimes of 
great value in the detection of uncharacteristic metastases and 
assists the management of patients in terms of primary focus 
detection. While evaluating the skeletal system with whole-
body bone scintigraphy, other system pathologies may also be 
detected incidentally. In this case, we present the extraordinary 
findings on the three-phase bone scintigraphy imaging of the 
complicated bone metastases in a patient with thyroid carcino-
ma. Case Report: A 69 year-old female patient without a pre-
viously known disease, who had a complaint of back pain for 
a year and a fracture of the L3 vertebrae on X-ray, admitted to 
our department. We performed three-phase bone scintigraphy, 
on which an increased activity was observed in the left pelvic 
region in the dynamic blood flow and the blood-pool phases 
of the study. Late images revealed an increased radioactivity 
uptake in the left sacroiliac joint area and an hypoactive region 
with a periferic relatively increased activity. A similar appearance 
was also observed in the sternum. Moreover, there were in-
creased uptake of radioactivity in the cranial bones, L3 vertebrae 
and pelvic bones. MRI showed pathologic fracture of L3 verte-

brae and a mass lesion (95 mm) with a heterogeneous contrast 
enhancement, which extends into the sacral joint space and left 
iliac crest, and a pathologic fracture of the left superior pubic ra-
mus. The presence of the mass and hypoactive lesions on bone 
scintigraphy suggested that the bone metastases were originat-
ed from a thyroid or a renal malignancy. FDG PET/CT, which was 
performed to investigate the primary focus of the metastases, 
revealed a mass located in the left thyroid lobe (SUVmax: 10.3), 
an irregular bordered mass in the right lung, with a maximum 
diameter of 17 mm and SUVmax: 4.4. The FNAB of thyroid nod-
ule was reported as malign cytology and the true-cut biopsy 
of the mass in the left iliac crest, as metastasis of thyroid car-
cinoma. Conclusion: The lytic metastases may be overlooked 
on the late phase of the bone scintigraphy. The blood flow and 
blood-pool phases of three-phase bone scan may be needed to 
evaluate the vascularity of the primary tumor or metastases and 
to demonstrate the lytic metastases may be missed on the late 
phase bone scan. Early phases of bone scan may also be a guide 
for the prediction of origin of the metastases, on accounts of 
osteoblastic or osteoclastic dominancy of the lesion.

E-TPW58
Importance of lymphoscintigraphy to find sentinel 
ganglion in the context of malignant neoplasm of breast: 
case reports
S. M. G. Gonçalves, F. Drumond, F. Monteiro, M. Ferreira, C. 
Rodrigues, R. Macedo; SESARAM, Funchal, PORTUGAL.

Aim: To assess the importance of the sentinel ganglion (GS) 
detection technique by lymphoscintigraphy in order to avoid 
lymphedema of the upper limbs in malignant neoplasms of the 
breast. The sentinel ganglion is the first ganglion of the lymphat-
ic chain to drain the lymph from the primary tumor. The lym-
phoscintigraphy allows to identify this ganglion, to facilitate its 
removal by the surgeon and to be analyzed by the pathological 
anatomy through an extemporaneous analysis in order to avoid 
axillary emptying in case of negative analysis for metastases. Ma-
terials and Methods: All lymphoscintigraphy were performed 
with the BrigthView Philips model camera. All of these studies 
followed the same protocol according to the EANM guidelines. 
An anamnesis of the patient was carried out, the explanation of 
the procedure and the positioning of the patient according to 
the protocol in force. A dynamic study was performed immedi-
ately after administration of the radiopharmaceutical and then 
static, anterior, oblique and lateral images. After processing the 
acquired images and marking GS on the skin with the aid of the 
Europrobe3, clinical reports were performed. For the analysis 
of the data, we selected female patients with breast neoplasia, 
who underwent the examination between June 23, 2017 and 
March 22, 2018, aged between 33-88 years. Results: Through 
the evaluation of the sample of 56 users we can verify that this 
technique allowed to avoid axillary emptying in 39 patients. Of 
the 56 patients, 2 had bilateral breast neoplasia, 33 right breast 
neoplasm and 21 left breast cancer. Of the 2 patients with bilat-
eral malignant neoplasia, one presented both negative ganglia 
and the other presented negative right GS and positive left GS 
and consequent axillary emptying. Of the 33 patients with neo-
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plasia of the right breast 8, they emptied, and of the 21 patients 
with left breast neoplasia, 9 performed emptying. Conclusion: 
According to the data obtained in Nuclear Medicine study, it 
was verified that lymphoscintigraphy allowed to avoid axillary 
emptying in 39 patients, which corresponds to 70% of the sam-
ple. It is confirmed that this diagnostic technique is an asset in 
the preservation of the lymphatic chain. The availability of this 
technique in a hospital regimen for the detection of sentinel 
ganglion is considered important to avoid the limitations asso-
ciated with axillary emptying and consequent improvement in 
the quality of life of these patients.

E-TPW59
Can [123I] FP-CIT SPECT using the Japanese normal 
database improve diagnostic accuracy of Parkinson’s 
disease?
T. Kanzaki1,2, H. Tetsuya3, Y. Takahashi2, H. Shimada1, S. Shrestha3, T. 
Suto1, Y. Tsushima3; 1Department of Radiology, Gunma University 
Hospital, Maebashi, JAPAN, 2Department of Nuclear Medicine 
Technology, Hirosaki University Graduate School of Health 
Sciences, Hirosaki, JAPAN, 3Department of Diagnostic Radiology 
and Nuclear Medicine, Gunma University Graduate School of 
Medicine, Maebashi, JAPAN.

Purpose: I-123-ioflupane single photon emission computed 
tomography (FP-CIT-SPECT) has been used to assess dopamine 
transporter (DAT) loss in Parkinson’s disease. The specific binding 
ratio (SBR), quantitative parameter of DAT density in striatum, 
may be affected by the difference of age, sex, SPECT system. This 
purpose of this study was to evaluate the utility of FP-CIT-SPECT 
using the Japanese normal database (NDB) in the diagnosis of 
Parkinson’s disease. Materials and Methods: To standardize 
quantitative outcome measures of DAT density obtained with 
different SPECT systems, striatal phantom filled with striatal to 
background rations between 8:1 to 1:1 were measured using a 
gamma camera (ECAM) in our institute. Totally 50 patients with 
Parkinson’s syndrome (PS), 28 with Parkinson’s disease (PD) and 
22 without PD (N-PD), were blindly chosen (23 men and 27 wom-
en; age range, 40-86 years). SBRs of the patients were calculated 
using either new (Japanese database with different age and sex; 
NEWver) or old (non-Japanese database regardless of age and 
sex; OLDver) version software (AZE Virtual Place Hayabusa [DaT-
View], AZE, Ltd. Tokyo, Japan). To test the diagnostic accuracy be-
tween old and new versions, McNemar test was used. Results: 
Based on this phantom study, calibrated SBR was calculated by 
the formula: Y= 1.25 × Measured SBR + 0.78. The sensitivity for OL-
Dver and NEWver were 100% and 93%, respectively (p=0.5), and 
the specificity were 55% and 100% (p=0.002). The diagnostic ac-
curacy of NEWver (96%) was better than OLDver (80%, p<0.001). 
Conclusion: FP-CIT-SPECT using Japanese NDB improved the di-
agnostic accuracy of PD by decreasing false positive finding.

E-TPW60
123MIBG SPECT to evaluate patients with Parkinson’s 
disease
C. Vazzana1, A. Di Lascio2; 1Istituto Oncologico Veneto IRCCS, 
Padova, ITALY, 2Hospital A. Cardarelli, Napoli, ITALY.

Introduction: Since 123I-meta-iodobenzylguanidine (MIBG) is a 
sympathomimetic, it is taken up by the norepinephrine trans-
porter, stored in vesicles at postganglionic sympathetic nerve 
terminals, and released into the synapse by nerve stimuli. Where-
as norepinephrine is degraded after release by monoamine 
oxidase or catechol-O-methyltransferase, MIBG is unaffected, 
allowing visualization of the function of sympathetic nerves 
noninvasively. The degree of MIBG uptake reflects whether the 
postganglionic sympathetic nerve is damaged. Several studies 
using this technique showed that 123I-MIBG is useful for differ-
entiating PD from atypical parkinsonism, especially multiple 
system atrophy (MSA). In this study, we compared the results of 
cardiac-MIBG imaging in patients to demonstrate its usefulness 
in differentiating Parkinson’s disease (PD) from atypical parkin-
sonism. Subjects and Methods: 123I-MIBG (111 mBq) was inject-
ed intravenously into each subject. Three hours later, the image 
of cardiac uptake was taken using a dual-head γ-camera SPECT. 
The region of interest consisted of the entire heart and medias-
tinum in the frontal image. The ratio of 123I-MIBG uptake in the 
heart to that in the mediastinum (H/M ratio) was calculated. 
Results: MIBG is not metabolized by catechol-O-methyltrans-
ferase or monoamine oxidase. Two uptake systems for MIBG 
have been identified in adrenergic tissues. The first system in-
volves diffusion in non-neuronal and neuronal tissues. Scanning 
during the first 15 min postinjection mainly reflects the greater 
influx of MIBG into the extraneural space in myocardial tissue, 
rather than into the neuronal component. The second system 
is uptake by neuronal tissue using the sodium and ATP-depen-
dent transporter at low concentrations. The neuronal accumu-
lation of MIBG reaches its maximum at 3-4 h after injection, so a 
delayed MIBG scan reflects the neuronal uptake of MIBG more 
specifically. Therefore, myocardial MIBG uptake was assessed 15 
min and 3-4 h postinjection. A decreased MIBG uptake suggests 
the loss or destruction of cardiac sympathetic nerve endings. 
Discussion/Conclusion: This study demonstrates that cardi-
ac-MIBG is a clinically powerful tools to differentiate PD from 
other parkinsonian syndromes.

E-TPW61
Dual-Time-Point PET/CT with 18F-FDG for Differentiation 
of Malignant and Benign Lesions
C. Ferreira1,2; 1University Hospital of Coventry and Warwickshire, 
Coventry, UNITED KINGDOM, 2Lisbon School of Health Technology, 
Lisbon, PORTUGAL.

Purpose/ Introduction: According to Chen et al, (2016), du-
al-time-point (DTP) improves the specificity of PET using the 
change in maximum standardized uptake value (SUVmax) be-
tween early and delayed scans to help differentiate benign 
and malignant solitary pulmonary nodule, improving accuracy 
in classifying several lesions. The purpose of the present study 
is to evaluate the clinical value of 18F-fluoro-2-deoxyglucose 
(18F-FDG) to differentiate malignant from benign lesions; it was 
also important to compare the diagnostic power of single and 
DTP when interpreting a clinical positron emission tomography 
/computed tomography (PET/CT). Subjects and Methods: The 
subjects were 247 lesions (primary and metastatic lymph nodes) 
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in 155 patients associated with several pathologies. 18F-FDG 
PET-CT scan was performed at 60 minutes (early scan) and at 90 
minutes (delayed scan) post-administration. The evaluation was 
based in SUVmax, average SUV (SUVavg) between the early and 
delayed images and retention index (RI). Furthermore, cut-off 
values were evaluated using receiver operating characteristic 
analysis (ROC curve) and the areas under the curve (AUC) for 
each parameter. A RI of 10% or higher was chosen as a cut-off for 
differentiating malignant from benign entities. Results: The 155 
patients with an average age of 59.91 years presented higher 
SUVmax and SUVavg in the delayed scan compared with the ear-
ly images. A SUVmax=8.62 and SUVavg=5.03 were obtained in the 
early images and SUVmax=9.58 and SUVavg=5.65 in the delayed 
images (p=0.023 and p=0.027 for SUVmax e SUVavg, respectively). 
A comparison between benign and malignant lesions reveal 
that the last has a higher SUVmax and SUVavg in the early images 
(10.16 and 6.46, respectively) than benign lesions (SUVmax=6.11; 
SUVavg=3.66). Benign lesions increase both of the values in the 
delayed images (SUVmax=6.76 and SUVavg=4.04) and decrease 
in malignant lesions (SUVmax=9.56 and SUVavg=6.02). The RI is 
15.30% reveals that lesions retain 15.30% of the radiopharma-
ceutical until 90 minutes post administration. The AUC varies 
between 0.607 and 0.611 meaning that a complete separation 
between them is poor. The sensitivity, specificity, positive and 
negative predictive values were calculated and it was obtained 
97.74%, 70.59%, 78.26% and 92.31%, respectively. Discussion/ 
Conclusion: The data show that DTP 18F-FDG PET-CT is use-
ful to distinguish between malignant and benign processes in 
lesions. It is important to determine the therapeutic approach, 
especially in the follow-up of oncological patients considering 
that some therapies can induce inflammation, leading to high 
glucose consumption; in these cases, the comparison between 
images at different times is definitely worth.

E-TPW62
Weekly low dose FDG PET/CT during chemoradiotherapy 
for NSCLC
N. M. Bruin1, M. la Fontaine2, J. B. van de Kamer2, J. L. Knegjens2, J. 
J. Sonke2, W. V. Vogel1; 1Nuclear Medicine and Radiation Oncology, 
The Netherlands Cancer Institute, Amsterdam, NETHERLANDS, 
2Radiation Oncology, The Netherlands Cancer Institute, 
Amsterdam, NETHERLANDS.

Aim: Tumour response monitoring over the course of concur-
rent chemoradiotherapy (CCRT) with serial 18F-fluorodeoxy-
glucose (FDG) PET/CT has the potential to dynamically adapt 
radiotherapy to biological parameters. However, frequent 
FDG PET/CT scanning is demanding for patients, personnel 
and data evaluation. The aim of this study was to evaluate 
the logistics, safety, patient burden, image quality and data 
consistency of weekly low dose FDG PET/CT during CCRT. 
Materials and Methods: Stage II-III Non-Small Cell Lung Cancer 
(NSCLC) patients scheduled for CCRT, consisting of radiotherapy 
(66 Gy in 24 fractions) combined with daily low dose cisplatin, 
were eligible for inclusion. Five weekly PET/CT scans (Philips 
Gemini Big Bore ToF) of the tumour and regional lymph nodes 
were made over the course of treatment and at 3 months af-

ter CCRT. Each in treatment position, with 50 MBq FDG, 2 bed 
positions and a total acquisition time of 14 minutes. Procedure 
logistics were evaluated in all involved departments, radiation 
exposure was assessed for patients and for staff, image quali-
ty was evaluated visually, and the changes over time of various 
PET parameters were determined. Results: Thirty-eight patients 
were included, of which 28 completed the treatment and all 
imaging. Reasons for drop-out included changed treatment (1), 
withdrawn informed consent (2), progressive disease on serial 
PET (2), availability of FDG (2), scanner malfunction (1), and pa-
tients indicating high burden (2). Two patients with complete 
imaging are shown in figure 1. Planning logistics of 6 PET/CT 
scans linked to CCRT required close collaboration and dedicat-
ed imaging time slots. Patients typically spent 1.5 hours longer 
in hospital on days of PET/CT scans. The radiation exposure of 
patients was about 20 mSv for the six scans in total, and involved 
staff received < 1µSv per complete treatment. The image qual-
ity of low dose FDG PET at baseline and during treatment was 
visually identical to routine diagnostic procedures, with similar 
spatial resolution and signal-to-noise levels. PET parameters all 
showed differences in timing and extent of their response over 
time. Conclusion: Weekly PET/CT with low dose FDG is prom-
ising for tumour response monitoring during CCRT, with good 
image quality and with acceptable radiation dose and costs. 
However, multidisciplinary protocol development is essential to 
derive safe and efficient workflows with acceptable patient bur-
den. The selection of optimal PET parameters and time points 
to derive clinical decisions will require additional scientific re-
search.

E-TPW63
Standardised Uptake Value & Hounsfield Unit in lumber 
spine & head of the femur for Alkaptonuria measured from 
18F-NaF PET/CT bone scan
E. H. M. A. Alawadhi1, S. Vinjamuri2, J. Gallagher3, R. 
Lakshminarayan4; 1The University of Liverpool, Liverpool, UNITED 
KINGDOM, 2Department Of Nuclear Medicine Royal Liverpool 
University Hospital, Liverpool, UNITED KINGDOM, 3Institute of 
Ageing & Chronic Disease, The University of Liverpool, Liverpool, 
UNITED KINGDOM, 4Royal Liverpool & Broad green University 
Hospitals Trust, Liverpool, UNITED KINGDOM.

Alkaptonuria is a genetioarthritic disorder caused by a deficien-
cy of homogentisate 1-2 dioxygenase (HGD) enzyme leading to 
increasing homogentisic acid (HGA). Over time HGA deposits in 
connective tissue forming cartilage pigmentation and arthritis 
specifically in the spine and large joints called ochronosis. The 
role of positron emission tomography combined with com-
puted tomography PET/CT in management and evaluation of 
bone disorder is increasing. The primary aim of this study is to 
assess bone involvement in lumbar spine and hip region for AKU 
patient by measuring Hounsfield units (HU) from CT and stan-
dardised uptake value (SUVmax) from PET. The secondary aim 
was to determine if SUVmax and HU obtained from PET/CT cor-
relate with each other and with age and bone mineral density. 
Methods: A total of 25 AKU patients who involved in the SONIA2 
trial and underwent the whole body 18F-NaF-PET/CT and DEXA 



Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844 S770

scans were enrolled in our study. The patients were grouped into 
four groups stratified by decade of life. A HERMES software was 
used to measure an average HU from CT image and SUVmax 
from PET image for lumbar vertebrae L1-L5 and head of the fe-
mur. For each measurement, the largest possible elliptical region 
covering the ROI was drawn, excluding the cortical margins to 
avoid volume averaging. The quantitative values were compared 
between age groups, and correlation of SUVmax value with HU 
and bone mineral density were determined. Results: In our 
study, the mean SUVmax values were not changed significant-
ly between the groups of age. The range of lumbar vertebrae 
SUVmax was between 1.5 to 15. There was no correlation coeffi-
cient of SUVmax with age, HU and bone mineral density (low r, p 
>0.05). HU values showed no correlation with increasing age in 
most of the lumbar vertebral bodies and head of the femur ex-
cept in L4 which showed a decreasing tendency with increasing 
age (r = 0.68 and p< 0.005). There was a significant correlation 
coefficient of HU and bone mineral density in lumbar and femur 
region (low r, p< 0.05). Conclusion: SUVmax and HU values are 
not correlated with age for AKU patients. SUV can be used as a 
quantitative method to quantify bone PET/CT studies. HU values 
from PET/CT can be useful in measuring bone mineral density 
based on the strong correlation between HU and bone density. 
The current study supports further finding investigating quanti-
tative radiographic methods using 18F-NaF PET/CT which con-
vey bone metabolism and structural information.

E-TPW64
Orbital Uptake findings in 68Ga-DOTA-TATE PET/CT - 
retrospective study
B. Ferreira, N. Santillan, G. Gnanasegaran, S. Navalkissor; Royal 
Free London, NHS Foundation Trust, London, UNITED KINGDOM.

Introduction: Neuroendocrine Tumours (NET) is heteroge-
neous group of tumours that have a diverse presentation and 
incidence is increasing. The well differentiated NETs may be 
present for a long time without producing significant clinical 
symptoms. Subsequently, they are diagnosed later, usually ex-
pressing several metastases at this time. The common sites of 
metastatic disease include liver, skeletal and lymph node me-
tastases. Orbital metastases are rare. Although the incidence is 
quite low, orbital NET metastasis can result in morbidity causing 
diplopia and proptosis. 68Ga-DOTA-TATE PECT/CT scans are sen-
sitive for the detection of orbital metastases. Aim: To evaluate 
the incidence and characteristics of patients with orbital metas-
tases in NETs. Materials/Methods: A database of 68Ga-DOTA-
TATE PET/CT studies done in the Nuclear Medicine Department 
of the Royal Free Hospital, NHS Foundation Trust (London, UK) 
from 2010 to 2018 was created. A search was done over the 
1100 reports present in the database for the term “orbit” or “or-
bital”. Seventeen cases (1.5%) matched the search criteria (age 
average of 68 years - 9 male and 8 female patients). A second 
database for better characterization of these 17 cases was cre-
ated (e.g. with the patient gender, primary tumour localization, 
laterality of orbital uptake, soft vs bone uptake, other metastasis 
sites). A statistical analysis was done to verify any correlation be-
tween the orbital lesions and any other of the other variables. 

Results: From the 17 cases selected, the primary site of disease 
was midgut in 54%, pancreatic in 31% and pulmonary in 15%. 
Regarding soft vs bone uptake, 77% of the orbital uptake was 
in the soft tissue with equal ratio of left and right sided metas-
tases. When evaluating patient characteristics, the distribution 
of metastatic disease was as follows: liver (53%), lymph nodes 
(41%) and skeletal (35%). Conclusion: Orbital metastases are 
an uncommon site of metastatic disease found in 1.5% of our 
patients. From the 17 cases reviewed in our retrospective study, 
we can state that the majority of the patients with orbital up-
take had the primary tumour site in the midgut. The majority 
of patients did not have extensive metastatic disease, with liver 
metastases found in 53% and skeletal metastases in 35%.The in-
cidence of orbital metastases was equal for left and right orbit.

E-TPW65
18F -Fluorodopa PETCT accurately identifies 
neuroendocrine malignancies
R. Juana, H. Reigman, S. Lazarenko, M. Wondergem, F. van der 
Zant, R. Knol; Northwest Clinics, Alkmaar, NETHERLANDS.

Aim: To evaluate the diagnostic value of 18F-Fluorodopa whole-
body PET/CT in an initial cohort of patients with clinical suspi-
cion on a neuroendocrine tumor (NET). Patients and Methods: 
A total of 90 patients who were referred for 18F-Fluorodopa PET 
/CT from January 2015 to March 2018, were included in this 
retrospective study. All patients, except those evaluated for a 
pancreatic lesion, received carbidopa preadministration be-
fore injection of 200-350 MBq 18F-Fluorodopa. A PET/CT scan 
was acquired from head to mid-thigh at 1 hour post injection 
(p.i.) of the tracer, using a Siemens Biograph 16 Truepoint PET/
CT system. An additional early scan at 5 min p.i. and/or late 
scan at 2h p.i. was acquired, when indicated. Scan results were 
compared with histopathological follow-up, when available. 
Results: Of the 90 patients included in this study (60.3±14.4 
years [mean±SD]), male:female 41[45.6%]:49[54.4%]), pathology 
reports were available at follow-up for 30 patients. Pathologic 
diagnosis confirmed the findings of the previously performed 
18F-Fluorodopa in 27 of these patients. NET (not otherwise spec-
ified) was detected in 25.9%, pheochromocytoma in 18.5%, car-
cinoid in 11.1%, and insulinoma in 7.4%. Another 37.0% of the 
patients were histopathologically diagnosed with either benign 
of non-neuroendocrine malignancies. 18F-Fluorodopa PET/CT 
was unable to identify the tumour localisation in three patients; 
one due to the small size of the tumour (<2 mm) and two due to 
an atypical character of the tumour. For two histopathologically 
confirmed pancreatic NETs, the early scan at 5 min p.i. showed 
intense 18F-Fluorodopa uptake, which was less noticeable 1h 
p.i.. For one histopathologically confirmed intestinal carcinoid, 
the scan at 2h p.i. revealed 18F-Fluorodopa uptake in a lesion, 
which was not detected at 1h p.i.. Conclusion: In 27/30 patients 
who were subjected to 18F-Fluorodopa PET/CT and in whom 
histopathological follow-up was present, scan results were his-
topathologically confirmed. An additional PET/CT acquisition at 
either an early or late time-point should at least be considered 
for patients with suspected pancreatic NET or carcinoid of the 
digestive tract, respectively.
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E-TPW66
Contribution Of Delayed Imaging Of The Abdomen And 
Pelvis On PET-CT Studies
M. Cabanillas Pérez, S. Ruiz Solis, P. Pilkington Woll, J. Estenoz 
Alfaro; Hospital Universitario 12 de Octubre, Madrid, SPAIN.

Objectives: Describe the importance of delayed images when 
focal uptakes are seen in the abdomen or pelvis in 18F-FDG 
PET-CT studies. Materials and Method: All 18-F-FDG PET-CT 
studies performed in 2016 were retrospectively reviewed. They 
were all performed in a SIEMENS Biograph 6 camera, using the 
usual and recommended acquisition protocol (images from the 
base of the skull to the upper thighs; low dose CT with mAs 
modulated with CARE Dose4D; 130kV; 4mm slices; 3 min/bed 
position; 50-60min after the intravenous injection of 5MBq/Kg 
of 18F-FDG), after 4-6 horas of fasting, adequate hydration, glu-
cose control and removal of any metallic object. Images were 
acquired from the thighs to the head, to avoid urinary bladder 
artefacts. After initial scanning images were reviewed. If any fo-
cal metabolic uptake was seen in abdomen and/or pelvis, de-
layed images (90-150min after injection) were obtained, with 
3 min/bed position scanning time. Results: During 2016 a to-
tal of 132 delayed images were performed. After analysis, the 
following results were obtained: In 48.5% of cases (64 studies) 
focal uptake remained and increased activity in the delayed 
images, therefore additional complementary studies were sug-
gested to rule out pre- or malignant lesions. In 36.4% of cas-
es (48 studies) malignancy was ruled out as the focal uptake 
disappeared, suggesting an initial physiologic uptake or due to 
elimination of the tracer. In 15.1% of cases (20 studies) the focal 
uptake remained but significantly decreased its activity, there-
fore considered as probably infectious or inflammatory. Con-
clusion: The acquisition of delayed images, when focal uptakes 
in abdomen or pelvis are seen in the initial scan, facilitates and 
improves their interpretation.
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E-TPW67
Effects of Furosemide administration on the 
interpretability of 18F-DCFPyL PET/CT
L. Rafimanesh-Sadr, R. J. J. Knol, F. M. van der Zant, M. 
Wondergem; Noordwest ziekenhuisgroep Alkmaar, Alkmaar, 
NETHERLANDS.

Aim: Relatively high concentrations of 18F-DCFPyL are excret-
ed via the kidneys in the urine. This may cause interpretation 
difficulties due to activity in the ureters. Focal ureter activity 
may be falsely interpreted as lymph node metastasis and the 
occurrence of halo artefacts near the kidneys and bladder may 
obscure metastases at those locations. This study examines 
whether the administration of Furosemide and the timing of 
its administration affect the interpretability of 18F-DCFPyL PET/
CT. Method: Eighty patients that received 18F-DCFPyL PET/CT 

were retrospectively included in the study. 40 of these patients 
received Furosemide simultaneously with the administration 
of 18F-DCFPyL and another 40 patients received Furosemide 85 
min after 18F-DCFPyL administration. PET/CT images were ac-
quired 60 and 120 min p.i. The frequency of occurrence of activ-
ity depositions in the ureters and halo artefacts near the kidneys 
and bladder was determined, as well as intensity of 18F-DCFPyL 
uptake in kidneys and bladder. Results: The acquisition at 60 
min p.i. of 18F-DCFPyL revealed no differences between both 
groups in occurrence of activity depositions in the ureters, oc-
currence of halo artefacts and uptake of 18F-DCFPyL in the kid-
neys. A significantly lower concentration of 18F-DCFPyL is found 
in the bladder in the cohort that received Furosemide at 18F-DCF-
PyL administration. At 120 min p.i. of 18F-DCFPyL a significantly 
lower number of 18F-DCFPyL depositions in ureters was found, 
both focal and linear, when Furosemide was administered at 85 
min p.i. of 18F-DCFPyL. In this cohort the 18F-DCFPyL uptake in 
kidneys and bladder is also significantly lower; however, the oc-
currence of halo artefacts is similar in both groups. Conclusion: 
Administration of Furosemide may improve the interpretability 
of 18F-DCFPyL PET/CT by reducing activity depositions in ureters. 
However, the effect depends on the timing of the Furosemide 
administration in relation to administration of 18F-DCFPyL and 
the acquisition time of the PET/CT images. When PET/CT imag-
es are acquired 120 min p.i., administration of Furosemide at 85 
min p.i. shows a positive effect as compared to administration 
simultaneously with 18F-DCFPyL. Further studies are needed to 
identify the best time point for Furosemide administration.

E-TPW68
Low-Radiation Heart Inflammation PET-CT Acquisition 
Protocol
L. Vojo, C. Weyermann, M. Hofbauer, T. Oblaser, K. Zeimpekis; 
University Hospital Zurich, Zurich, SWITZERLAND.

Synopsis: The primary objective of the study is to test the (CT) 
ionization dose reduction of an improved Heart-Inflammation 
PET-CT acquisition protocol. The primary goal is to reduce of 
50% the dose of the patient. Purpose: Heart Sarcoidosis disease 
is an inflammation that can be well detected with FDG PET-CT 
acquisition. Imaging modalities that can both identify disease 
and predict response to therapy are paramount to improve 
management of cardiac sarcoidosis. 18F-FDG PET has many 
practical advantages in assessing disease activity and moni-
toring treatment response in patients with cardiac sarcoidosis. 
Accumulating data support the growing role of 18F-fluorodeox-
yglucose (18F-FDG) PET in the diagnosis and risk stratification of 
patients with cardiac sarcoidosis. The patient will come several 
time and dose monitoring is needed. Methods: The study was 
conducted on a GE MI PET-CT scanner. The protocol Acquisition 
was composed of two PET-CT acquisition. One acquisition over 
the heart, composed by a low dose-CT scan (detector coverage 
40mm,helical thickness 3.75 mm, pitch e speed 0.516:1 20.62 
mm/rot, rotation time 0.8 s ,120 KV, min 15 max 100 mA ) and 
a 20 min gated PET acquisition and one PET-CT over the thorax 
, composed by a low dose-CT(detector coverage 40mm,helical 
thickness 3.75 mm, pitch e speed 0.984:1 39.37 mm/rot, rotation 
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time 0.8 s ,120 KV, min 15 max 100 mA ) and a 2x2min PET static 
Frames. The new Protocol with be composed by Only one Low 
dose-CT scan (detector coverage 40mm,helical thickness 3.75 
mm, pitch e speed 0.984:1 39.37 mm/rot, rotation time 0.8 s ,120 
KV, min 15 max 100 mA ) over all the area of interest (with a 
small cardiac dedicated CT-retro recon) followed by the 20 min 
cardiac-gated PET acquisition and 2x2min PET static acquisition. 
Results: As we changed the Acquisition Protocol we noticed a 
dose reduction of almost 50% of the DLP an adequate image 
quality. Discussion: As we noticed such a reduction, we did 
permanently change the acquisition protocol with the help of 
our application specialist. Conclusion: With this small change 
we have given a huge dose DLP redaction to those Patient that 
comes regularly to evaluate the response to the Heart-Inflam-
mation sarcoidosis therapy with a PET-FDG Scan. 

E-TPW69
Identification of Brown Adipose Tissue in adult men using 
Hounsfield Units
E. Poel, L. Mangnus, F. Holleman, H. J. Verberne, L. Bahler; Academic 
Medical Center, Amsterdam, NETHERLANDS.

Aim: The common method to visualize brown adipose tis-
sue (BAT) is by 18F-FDG PET/CT. Although 18F-FDG PET/CT is 
sensitive to visualize activated BAT it has several limitations. 
It is expensive, the radiation dose is relatively high and it is 
labour-intensive. Therefore, there is a constant search for al-
ternative methods which could localize BAT. In this study we 
investigate if we could differentiate activated BAT from white 
adipose tissue (WAT) based on Hounsfield units (HU) of a low 
dose CT scan in healthy subjects. Additionally we investigated 
the association of HU and the activity of BAT. Methods: Thir-
ty five healthy men underwent an 18F-FDG PET/CT scan after 2 
hours rest in a mildly cooled room (17°C). Approximately 200 
MBq of 18F-FDG was administered intravenously after 1 h of 
cold exposure and PET/CT acquisition was performed 1 h af-
ter 18F-FDG administration. 18F-FDG PET/CT was made from the 
base of the skull to the groin. In each patient with active BAT 
20 ROIs (when possible) were drawn. In the subcutaneous fat 
of the pelvic region 10 ROIs were drawn, as a reflection of WAT. 
In subjects without activated BAT on 18F-FDG PET/CT 10 fixed 
ROIs (diameter 1cm) were placed in supraclavicular fat. When 
activated BAT was present on 18F-FDG PET/CT the mean stan-
dard uptake value (SUV) was calculated. In all subjects the HU 
of both BAT and WAT was determined. Results: 18F-FDG uptake 
in BAT was observed in 23 of 35 subjects. The mean HU of these 
activated BAT regions was significantly higher compared with 
the mean HU of WAT (respectively -64.4±20.5 and -94.6±12.1, 
p<0.001). In the 12 subjects without activated BAT the HU of 
the supraclavicular fat was significantly lower compared with 
the HU of those with activated BAT (respectively -102.3±16.0 
and -64.4±20.5, P<0.001). In addition, in those subjects with ac-
tivated BAT there was a positive correlation between HU and 
SUV (R=0.33, p=0.0041). Conclusion: Activated BAT has a high-
er HU compared to WAT. In addition, a higher SUV is positively 
correlated with HU. Therefore, low-dose CT might be an alter-
native method to detect activated BAT.

E-TPW70
Validity of the Temperature of the Skin in the 
Supraclavicular Area as an Indirect Marker of Adipose 
Brown Tissue in Young Adults 
Y. García-Rivero1, R. Sanchez-Sanchez1, A. Cano-Nieto2, B. 
Martinez-Tellez2, G. Sanchez-Delgado2, F. M. Acosta2, A. Ramirez-
Navarro1, J. R. Ruiz2, J. M. Llamas-Elvira1; 1Hospital Universitario 
Virgen de las Nieves, Granada, SPAIN, 2Grupo de Investigación 
ROFITH “PROmoting FITness and Health through physical activity”. 
Departamento de Educación Física y Deportiva, Facultad de 
Ciencias del Deporte, Universidad de Granada, Granada, SPAIN.

Aim: The aim of the study is to analyse the possible relation be-
tween skin temperature in the clavicular area and the activity 
and quantity of Brown adipose tissue (BAT) in young healthy 
adults. Material and Methods: An overall of 88 participants (57 
women) underwent a protocol of cooling down by means of a 
vest irrigated with water at controlled temperature until they 
reported shivering (i.e. shiver threshold). Between 48 and 72 
hours later participants were exposed during 2 hours to a 4-5 
Celsius degrees higher temperature over shivering threshold, 
right before PET/TAC implementation. One hour before PET/
TAC 5mCi of FDG were injected. TAP was quantified through 
SUV threshold of 1.2% lean mass determined by dual X-ray ab-
sorptiometry and a range of radiodensity of -190/-10 Hounsfield 
Units. While cooling down all participants carried a iButteon (cu-
taneous thermometer) placed in the right supraclavicular fossa. 
This served to average the last 5 minutes of the thermoneutral 
period prior to cold exposure and the two hours of exposure 
to cold. Results: Supracavicular temperature at the end of the 
thermoneutral and cold period was not found associated to TAP 
quantity (all p≥0.05). However, a positive and significant associ-
ation between supraclavicular temperature both before and af-
ter cooling and the TAP average activity (average SUV R2=0.097; 
p=0.007) and maximum (SUV peak; R2=0.084; p=0.006). More-
over, when the analysis was adjusted by body composition 
(body mass index), the results remained without change. Con-
clusions: Supraclavicular Skin temperature seems to be an in-
direct indicator of BAT activity. Hence, it is possible to use it as a 
cheaper and non-invasive alternative to estimate the BAT activi-
ty in young healthy adults.

E-TPW71
Renal Function’s Effect On Exposure Rate Of Patients 
Undergoing 18F FDG PET/CT
M. Abin Babu, R. Kumar, N. Kannan, K. Beena, A. Visakh 
Ramachandran, R. Senthil; VPS Lakeshore Hospital and Research 
Centre, Kochi, INDIA.

Aim: The purpose of this research study is to clarify if renal 
function has an effect on the exposure rate between patients 
with adequate, moderately compromised, and severely com-
promised renal function who have undergone 18F FDG PET/
CT imaging. Methods: Patients were divided into three groups 
based on their estimated glomerular filtration rate (eGFR): 15 pa-
tients with adequate renal function (eGFR> 60), 15 patients with 
moderately compromised renal function (eGFR 45 - 60), and 15 



S773 Eur J Nucl Med Mol Imaging (2018) 45 (Suppl 1): S1–S844

patients with severely compromised renal function (eGFR< 45). 
Patients’ injected with 18F FDG (0.1 mCi/Kg body weight) and 
underwent imaging at 45±5 minutes post injection. Exposure 
rate was measured prior to imaging using a radiation survey 
meter at 1 meter distance, after emptying the urinary bladder. 
In patients with (eGFR< 45), diuretic injection (Frusemide) 40mg 
was given intravenously at 45th min and exposure rate was again 
measured after 15 minutes. Patients with extensive disease 
were excluded from the study. Results: The average exposure 
rate increased as the patients’ renal function worsened. Howev-
er, there was no statistically significant difference between the 
two groups of patients ie. (eGFR> 60) and (eGFR 45 - 60). The 
exposure rate is high in patients with severely compromised re-
nal function when compared to patients with adequate renal 
function. However post diuretic injection, exposure rate in pa-
tients’ with (eGFR< 45), significantly decreased. Conclusion: In 
general, exposure rate in patients’ undergoing18F FDG PET/CT is 
influenced by renal function. In patients with (eGFR< 45), we ob-
served diuretic injection at 45th min post 18F FDG injection, (ie. 
after uptake phase of FDG) significantly reduced the exposure 
rate in this group of patients, resulting in decreased radiation 
exposure to technologists and health care professionals while 
handling the patient during imaging.

E-TPW72
Feasibility of 18F-Coline PET/CT to detect 
hyperfunctioning parathyroids in case of inconclusive 
scintigraphy and radiological imaging
L. Pavanello, F. Sciume, M. Zuffante, M. Cucca, D. Grigolato, 
L. Locantore, E. Biggi, M. Ferdeghini; Azienda Ospedaliera 
Universitaria Integrata di Verona, Verona, ITALY.

Aim: To evaluate the feasibility of 18F-Choline PET/CT in the 
localization of hyperfunctioning parathyroid glands in patients 
with negative or equivocal results at MIBI scintigraphy and 
conventional radiological imaging modalities. Furthermore, 
this study wants to assess the uselfulness of an early acquisi-
tion at 5 minutes compared to an acquisition at 60 minutes to 
localize the hyperfunctioning parathyroid glands. Materials 
and Methods: We enrolled 18 consecutive patients with hy-
perfunctioning parathyroid glands between September 2017 
to February 2018 who completed the diagnostic imaging and 
had negative or doubtful findings at the ultrasound of the neck 
and 99mTc-sesta MIBI scintigraphy. PET/CT Philips Gemini TF 
Big Bore has been used for the acquisition scans and as radio-
pharmaceutical 2.5 MBq/kg of 18F-Choline. The PET/CT proto-
col foresaw an acquisition from the neck to the mediastinum 
in high resolution (HR) at 5 minutes (early acquisition) and at 
60 minutes (late acquisition) post-injection of 18F-Choline. CT 
parameters were: 120 KV, 70 mAs, pitch 0.813, 16x1.5mm col-
limation, thickness 2, FOV 600. Two bed positions in HR were 
acquired in each acquisition for a total of 12 minutes (6 min 
per bed position), FOV 576 mm. SUVmax and its variation 
(ΔSUV) between the two acquisition was registered for each 
patient. Results: Pathological parathyroid glands were clearly 
seen in 11 patients by 18F-Choline PET/CT with little change 
of SUVmax and ΔSUV values between the two acquisitions. In 

our cases 18F-Choline PET/CT seems to be a promising new 
imaging tool in patients with suspected hyperparathyroidism 
and negative/equivocal results at conventional imaging tech-
niques. 18F-Choline PET/CT also showed a higher sensitivity 
than the 99mTc-sesta MIBI scintigraphy. Our preliminary re-
sults displayed no significant interpretative difference between 
early and late acquisitions. Conclusion: In our small group of 
patients, 18F-Choline PET/CT seems to be a promising new im-
aging tool, able to reveal and guide the side of surgery when 
the ordinary techniques have failed to. In the future, additional 
patients are necessary to consolidate these results.

E-TPW73
Optimisation of the protocol for Cardiac Sarcoidosis using 
18F-FDG
S. Pereira, N. Martins, L. Alves, J. John, A. Jacob, E. Reyes; King’s 
College London & Guys and St Thomas’ PET Centre, London, 
UNITED KINGDOM.

Aim: The presence of Cardiac Sarcoidosis can be determined 
using 18F-FDG PET-CT scans. Imaging quality can be improved 
with the optimisation of both the fasting period and the diet 
patients undergo prior to the scan as well as the uptake time 
after administration of the tracer. The aim of this study is to com-
pare the changes that were made to the protocol in order to 
obtain the best diagnostic result. Materials and Methods: The 
patients included in this study had a suspected diagnosis of car-
diac sarcoidosis. Following the administration of 300-400MBq of 
18F-FDG, patients underwent a PET/CT cardiac scan with either 
an uptake time of 60 minutes or 90 minutes. The scans analysed 
were from patients that followed a fasting period of 12hours 
with no diet restrictions and from patients that followed a fast-
ing of 15 hours with changes in diet (low carbohydrate, high 
fat and high protein). All the cardiac scans had an acquisition 
time of 30 minutes. A visual assessment of these scans was then 
performed. Results: A comparison of scans was made between 
patients who performed 12 hours of fasting with no modified 
diet and patients who performed 15 hours of fasting with a low 
carbohydrate diet. A visual assessment of the scans showed that 
the uptake of FDG in the heart was significantly decreased given 
the changes applied to the diet which altered the metabolism 
in the heart. This provided an easier assessment given the de-
crease in physiological activity. A comparison was also made be-
tween patients who had 60 minutes of uptake period and those 
who had 90 minutes uptake. The increased uptake time resulted 
in a decrease in background activity which also improved the 
image quality. Conclusion: The optimisation to a protocol with 
a fasting period of 15 hours with a low carbohydrate diet and a 
90 minute uptake period resulted in an improvement in image 
quality and enhanced diagnostic interpretation.

E-TPW74
The effect of a carbohydrate free diet as patient 
preparation for a 18F-FDG PET scan to assess the detection 
of cardiac sarcoidosis or endocarditis
Y. El Hamdaoui, A. Smits, M. Goossens; Instituut Verbeeten, Tilburg, 
NETHERLANDS.
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Introduction: 18F-FDG PET scan is a commonly used imaging 
technique to diagnose cardiac sarcoidosis (CS) or endocardi-
tis. Previously patients who underwent FDG PET scan for the 
indication CS or endocarditis were prepared by following a 
carbohydrate low diet twenty four hours prior the 18F-FDG in-
jection. Unfortunately, some PET scans did not show the de-
sired suppression of the 18F-FDG uptake in the myocardium. 
As a result, no distinction could be seen between positive up-
take and physiological uptake of 18F-FDG in the myocardium.
The aim of this study is to evaluate the effect of a carbohydrate 
free diet for twenty four hours prior the PET scan on 18F-FDG 
uptake in the myocardium in comparison to a carbohydrate 
low diet for twenty fours prior the PET scan. Method: This was 
a retrospective study. Twenty patients with the indication in-
fection detection are divided into two groups: one group of 
patients followed a carbohydrate free diet twenty four hours 
prior the PET scan (group A, n = 10) and one group of patients 
followed a carbohydrate low diet twenty four hours prior the 
PET scan (group B, n = 10). All remaining preparations before 
the assessment are the same for both groups. Patients with di-
abetes mellitus are excluded. Patients with a glucose level >10 
mmol/L were excluded, and patients with CS and endocardi-
tis were excluded. All the images were interpreted and visual 
analysis was performed by an experienced nuclear medicine 
physician. Results: Ten patients which followed a carbohydrate 
free diet and ten patients which followed a carbohydrate low 
diet were included. All patients received intravenous heparin 
before the 18F-FDG injection and the glucose level of each pa-
tient (mmol/L) was measured before 18F-FDG injection. Patients 
from group A which followed a carbohydrate free diet showed 
a reduction in 10/10 exams (100%) of FDG uptake in the myo-
cardium. Patients from group B showed a reduction in 7/10 
exams (70%) of FDG uptake in the myocardium. Conclusion: 
A total dieting restriction of carbohydrates twenty four hours 
prior 18F-FDG injection shows a notable suppression of myo-
cardial FDG uptake (100%) in addition to a carbohydrate low 
diet twenty four hours prior 18F-FDG injection (70%). Therefore 
the interpretability of 18F-FDG PET scans are improved or the 
detection of CS.*Results are preliminary

E-TPW75
Alteration of Breast SUV according to the Menstrual Cycle 
in 18F-FDG PET/CT
H. Park1, J. Lee2; 1Shingu College, Seoungnam, KOREA, REPUBLIC 
OF, 2Songho College, Hoengseong, KOREA, REPUBLIC OF.

18F-FDG PET/CT is a useful modality for identifying high-glu-
cose-consuming cells, such as cancer cells by the glucose 
metabolism of 18F-FDG. 18F-FDG is taken in by cancer cells and 
inflammatory diseases but occasionally, there is some unusual 
18F-FDG uptake on normal tissues depending on patients’ in-
dividual physiological characteristics. In particular, in fertile fe-
males, unusual 18F-FDG uptake in the breast changes according 
to the stages in the menstrual cycle, which can cause misdi-
agnosis. Therefore, this study examined the change in 18F-FDG 
uptake of breast in the menstrual cycle on 18F-FDG PET/CT. One 
hundred and sixty females (34 ± 3.5 years old), who had not 

undergone a gynecologic anamnesis and had a regular men-
strual cycle over the previous 6 months. The subjects were di-
vided into the following 4 groups (each with 40 patients): flow 
phase, proliferative phase, ovulatory phase and secretory phase 
using Pregnancy Calculator 0.14 and patients’ medical history. 
Discovery STe (GE Healthcare, USA) was used as the PET/CT. The 
SUVs on the 18F-FDG-accumulated lesion on the breast were 
analyzed, and 3 nuclear medicine specialists performed a blind 
test. The SUVs on the breast were 1.64 ± 0.25 in the flow phase, 
0.93 ± 0.28 in the proliferative phase, 1.66 ± 0.26 in the ovula-
tory phase and 1.77 ± 0.28 in the secretory phase. The highest 
uptake value was observed in the secretory phase (p<0.05). The 
accumulated SUVs on the breast was divided into the following 
3 grades comparing to the lung and liver : The image density of 
the breast uptake was equal to that of lung (Grade I); between 
that of the lung and liver (Grade II); and equal to or greater than 
that of liver (Grade III). These results showed a high uptake value 
in the secretory, ovulatory phase and flow phase (p<0.05). In fer-
tile females, the 18F-FDG uptake of the breast showed changes 
according to the menstrual cycle. The result of the study can 
be used to improve the diagnosis of breast disease. Therefore, 
the false-negative findings of breast disease can be reduced by 
performing an examination at the appropriate period based on 
patients’ medical history and considering the individual men-
strual cycle.

E-TPW76
Association of Wrist and Room Temperatures With Levels 
of Captation of18F-FDG Induced by cold Through Brown 
Adipose Tissue in Young Adults
Y. Garcia-Rivero1, R. Sanchez-Sanchez1, L. Rodriguez-Perez2, 
B. Martinez-Tellez2, G. Sanchez-Delgado2, J. M. A. Alcantara2, 
A. Ramirez-Navarro1, J. R. Ruiz2, J. M. Llamas-Elvira1; 1Hospital 
Universitario Virgen de las Nieves, Granada, SPAIN, 2Grupo de 
Investigación ROFITH “PROmoting FITness and Health through 
physical activity”. Departamento de Educación Física y Deportiva, 
Facultad de Ciencias del Deporte, Universidad de Granada, 
Granada, SPAIN.

Aim: The aim of this study is to analyse the link between wrist 
and room temperatures on the one hand and the activity and 
quantity of Brown Adipose Tissue (BAT) on the other. Both 
measurements are gathered by F-FDG PET/TAC through expo-
sition young healthy patients to moderate cold. Material and 
Method: A total of 75 individuals had 2 iButtons (thermome-
ters) over 7 days. One of them placed at the ventral part of the 
wrist of the non-dominant hand, while the second one at the 
waist level, to measure room temperature. On the 8th it was 
measured TAP activity and quantity through 18F-FDG-PET/TAC. 
The shivering threshold of the participants was determined 48-
72 hours before. Participants were exposed to individualized 
cold (4-5 Celsius degrees over the shivering threshold) about 2 
hours before. One hour before PET/TAC, 5mCi of 18F-FDG were 
injected to each individual. TAP was quantified through one 
SUV threshold of 1.2% lean mass determined through Dual En-
ergy X-ray Absorptiometry and a range of radiodensity of -190/-
10 Hounsfield Units. Results: It was found a negative relation 
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between wrist temperature and BAT activity and quantity (all 
p ≤ 0.012). Moreover, it was found a negative relation between 
room temperature and all TAP variables (all p ≤ 0.002). Conclu-
sion: Wrist and room temperatures registered during all daily 
life are associated to BAT activity and quantity in young and 
healthy adults.

E-TPW77
Worklist Organization at Department of Nuclear 
Medicine Unit of AOUI Verona: optimisation of the 
examination timing in the execution of 18F-FDG PET/CT for 
Radiotherapy Planning
F. Sciume, L. Pavanello, M. Zuffante, M. Cucca, D. Grigolato, M. 
Ferdeghini; Azienda Ospedaliera Universitaria Integrata di Verona, 
Verona, ITALY.

Aim: This study wants to analyze the organization of the work 
lists in two years, 2016 and 2017, in order to choose the best 
organisation to optimise the time necessary for the execution 
of the metabolic planning with 18F-FDG PET-TC in patients who 
have to undergo radiation treatment. Materials and Methods: 
In our department there is only one PET/CT, Philips Gemini Big 
Bore, which was installed to run approximately 4000 PET/CT 
per year, both for diagnostic and radiotherapy metabolic plan-
ning purposes. The analysis was conducted by comparing the 
organization of the work lists and the number of PET/CT carried 
out in two different years 2016 and 2017 having made some 
changes in the setting. In 2016 the work list provided the week-
ly availability of 9 places from Monday to Friday for the bringing 
about the metabolic planning with PET/CT. The performance 
was randomly distributed on the basis of requests sent to our 
department from the Radiotherapy Dept and according to the 
availability of the PET/CT equipment. The positioning proce-
dures and immobilisation options require extra time compare 
to the ordinary techniques for PET/CT staging, respectively 30-
40 minutes compared to 12-20 minutes for each patient. As 
a consequence, in 2017 the work list was organized with the 
same number of dedicated spaces for metabolic treatment 
planning (9 patients) but all consecutively concentrated in two 
mornings, exactly on Monday and Thursday morning. Results: 
In 2016, we performed a total of 215 PET/CT scans in the ra-
diotherapy treatment position compared to 262 in 2017, we 
registered an increase of 47 cases (22%). The available PET/CT 
space for treatment planning in 2016 was used up to 46.7% and 
up to 56.9% in 2017. The eventual free spaces not completely 
occupied by patients for metabolic treatment planning were 
suddenly booked with either patients for staging or re-staging 
purposes. Conclusion: Thanks to the new organization of the 
work list proposed and implemented in 2017, it was possible to 
obtain an optimisation of the time spent to perform the PET/
CT in treatment position so we could carry out a greater num-
ber of PET/CT examinations. Last but not least, the concentra-
tion in two mornings allow us to obtain the collaboration of 
the technicians of the Radiotherapy Dept which contribute in 
decreasing the time spent in patient immobilization and posi-
tioning, and in a reduction of the absorb dose due to a prolong 
exposure of the staff.

E-TPW78
Evaluation of the influence of a visualdesign of an 
examination guide on patient comprehension and testing 
accuracy
Y. Kang1, W. Jung2; 1Asan Medical Center in Seoul, Seoul, KOREA, 
REPUBLIC OF, 2Asan Medical Center, Seoul, KOREA, REPUBLIC OF.

Aim: An examination guide is a useful medium to provide the 
patient with an overview, pre- and post-test preparation, and 
precautions of nuclear testing. The design and arrangement 
of existing written texts and announcements were evaluat-
ed to elucidate the comprehension of patients undergoing 
testing. Materials and Methods: Informational material de-
scribing bone scanning and 201thallium myocardium perfusion 
single-photon emission computed tomography (SPECT), as 
a secondary examination, which accounts for the largest por-
tion of gamma imaging at Asan Hospital (Seoul, South Korea), 
was selected as an improvement target in consultation with a 
national innovation center. Existing informational material was 
dispensed to patients scheduled for bone scans from Novem-
ber 2016 to February 2017 and the revised material was issued 
from March 2017 to May 2017. A survey was conducted of 200 
patients who underwent 201thallium myocardium perfusion 
SPECT before and after the revisions (n = 100 each time peri-
od) to assess the patients’ understanding of t material. Results: 
When comparing the use of the conventional vs. revised ma-
terial, the number of patients who received treatment before 
bone scanning had decreased from 130 to 60, while the number 
of those who required additional imaging decreased from 53 
to 14. Prior to the revision, 43% of patients underwent testing 
before preparation and 18% underwent additional testing. The 
decreased need for additional image acquisition after revision of 
the informational material resulted in a decrease in acquisition 
time of about 2 min, from 16.5 to 14.2 min. In the case of 201thalli-
um myocardium perfusion SPECT, patient comprehension of all 
five items surveyed had increased, while the number of patients 
who had repeatedly asked about various facets of the proce-
dure pre- and post-testing had decreased from 36% to 16% and 
31% to 14%, respectively. Conclusion: Lower patient compre-
hension is accompanied by a decrease in image quality due to 
non-compliance during pre-testing and may lead to repetitive 
questions from the patient, which may also negatively affect the 
fatigue and work efficiency of the examiner. Improved readabil-
ity and visibility of informational material through visualization 
was correlated with greater patient comprehension as well as 
improved image quality and acquisition time.

E-TPW79
Distraction and communication before and during PVK 
insertion and/or injection of tracer on children at Section 
for Pediatric Nuclear Medicine
V. Setterberg, A. V. Hansen, L. Borgwardt; Rigshospitalet, 
Købenahvn, DENMARK.

Aim: At every referral of a child to the hospital there is a risk of 
a traumatic experiences; it is therefore very important to mini-
mize the risk of traumatizing the child as much as possible. The 
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child does not only bring his or her own experiences to the 
examination but is also influenced by the parents in all aspects. 
The use of distraction for the child, can prevent restraining and 
reduce the assistance from the Department of Anaesthesiolo-
gy. Method: To reduce the use of restraining the examination 
must be demystified as much as possible. Ideally in the safe en-
vironment at home, where the parents explain the examination 
based on the material received from the Section for Pediatric 
Nuclear Medicine (SPNM) When the child is being welcomed at 
the SPNM; it is distracted to order to temporarily forget what is 
going to happen and through communication the child is as-
sisted to master the examination. The SPNM has provided basic 
training in balloon animal making for the staff, and during inser-
tion of a PVK or injection of tracer, the child is told a story and 
at the same time participating in creating a balloon animal and 
assisting in building the story of e.g. how the worm became a 
tiger. Children also love soap bubbles - they are magical and are 
perfect for anxious children entering an examination room. Par-
ents are active participants and their enthusiasm is reflected to 
the child. Suddenly the surroundings are no longer dangerous, 
and it is much more fun to look at soap bubbles and focus is 
shifted from a technologist injecting a tracer/inserting a PVK to 
a parent blowing soap bubbles. Results: Following the balloon 
course and implementing the method we have had a lot of 
positive feedback. It is easier to distract the children when your 
college are making op a story while forming a balloon animal. 
The children’s focus is mostly on the balloon and they often dis-
cover that they could master the examination and that it didn’t 
hurt. The soap bubbles have the same effect, and we can get 
help from the parents. We can make competitions - who can 
pup most bubbles, and before you know it, the examination 
has finished. Conclusion: With a few simple tricks it is possible 
to reduce the stress levels and distract the children in a very 
effective way, so that no restraining is used under the exam-
ination.

E-TPW80
How to build a large database for PET/CT research
B. Olsson1, L. Johansson2, J. Oddstig3, R. Petersson2, D. Minarik3, 
G. Brolin3, H. Almquist2, E. Trägårdh2; 1Department of Clinical 
Physiology and Nuclear Medicine, Skane University Hospital, 
Lund, SWEDEN, 2Department of Clinical Physiology and Nuclear 
Medicine, Skane University Hospital, SWEDEN, 3Radiation Physics, 
Skane University Hospital, SWEDEN.

Aim: Region Skåne, Sweden, recently installed three silicon 
photomultiplier-based positron emission tomography with 
computed tomography (PET/CT) systems and three more will 
be installed in the upcoming years. We want all clinical PET/CT 
patients to be included in a research study and since more than 
6000 patients will be enrolled annually, a good infrastructure is 
required. An interdisciplinary research group was formed. The 
Regional Ethical Review Board approved our application and all 
patients who agree to participate are enrolled. The aim of this 
study was to find out how to handle both inclusion and data 
of a large number of patients admitted for PET/CT, that are en-
rolled in research studies. We also wanted to decrease the pa-

perwork and store the same data in a research database and 
in the clinical radiology information system (RIS). Material and 
Methods: In order to handle this amount of data we chose to 
use REDCap, a research database developed at Vanderbildt Uni-
versity (Nashville, Tennessee). The company Molnify (Stockholm, 
Sweden) developed a program to transfer patient data, a ques-
tionnaire and the written informed consent to the research da-
tabase by using an application for iPad. The questionnaire is also 
copied to RIS. All data are handled within the hospital’s intranet. 
The patients receive a web-adress in their patient call, with in-
formation about the study, both as a written document and as 
a short movie. They also receive information at the department 
before the examination, and sign the informed consent at an 
iPad. Results: The infrastucture is set up and the inclusion of 
patients started May 2017. As of april 2018, 3100 patients have 
given their consent to participate and are included in the data-
base. The first study is completed and the manuscript submitted 
and other studies have started. Along the way, there have been 
different challenges, such as how to get a good work flow in the 
department without creating additional work for the staff and 
how to sort the data in an easily accecible way. Conclusions: 
The infrastructure simplifies extraction of patients and patient 
data for future studies.

E-TPW81
Clinical Practice in Nuclear Medicine - Learning by taking 
responsibility (LTR)
T. M. Säilä1, T. M. Taatila2, J. Husari2; 1Tampere University of Applied 
Sciences, Tampere, FINLAND, 2Tampere University Hospital, 
Tampere, FINLAND.

Aim: Aim of the study was to provide information and to evalu-
ate the new training method related to nuclear medicine clini-
cal practice from the radiographic students’ point of view. Back-
ground: LTR -model is based on the Dutch Learning Department 
environment model. In which students run the activity in the 
department independently. They can consult and advise each 
other and still have opportunity to ask help from radiographer 
supervisor, who is responsible for quality of examinations and 
patient safety. Subjects and Methods: During the third and the 
fourth academic year students’ clinical practice was fulfilled un-
der radiographer supervision in nuclear medicine department. 
The goals for five weeks (8 ECTS) clinical practice included: as a 
member of the team, students were able to plan, implement 
and evaluate the most common nuclear medicine procedures 
related to the holistic care of patients in accordance with the 
quality requirements. And they were able to implement appro-
priate radiation protection for patients, personnel and other 
people in the nuclear medicine department. In the LTR -model 
the pair of students took responsibility on planning and imple-
menting the nuclear medicine examinations in one single ex-
amination room during one week. The radiographer supervisor 
from the department of the NM had the ultimate responsibil-
ity for patient safety and quality of examinations. The material 
included written feedback from 15 students, 5 supervisors and 
2 teachers. The data was analyzed with content analysis tech-
nique. Results: From students’ perspective LTR-model is better 
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way to learn compared to traditional clinical practice, rehearse 
initiative, creativity, self-confidence and belief in your own mak-
ing, promote the skills of co-operation as a team and decision 
making which leads to better problem solving skills and respon-
sibility. From supervisors’ and teachers’ perspective LTR-model 
offers an effective and inspirational way to learn. LTR model also 
serves an opportunity for a holistic assessment of students’ prac-
tical skills. It seemed that the students could integrate theoret-
ical knowledge to practice better than in traditional internship. 
Conclusions: The LTR model requires that effective learning 
processes and versatile learning conditions are available before 
LTR-model week. We agree as in earlier research has found that 
at traditional clinical practice a student follows a supervisor, but 
at LTR-model a supervisor follows a student.

E-TPW82
Reduction of CT radiation dose in PET-CT: evaluation of 
low dose CT scan protocols
A. Palimieri1, V. Bertolini2, S. COla1, V. Piccagli2; 1Nuclear Medicine 
- AUSL Reggio Emilia, Reggio Emilia, ITALY, 2Medical Physics Unit - 
AUSL Reggio Emilia, Reggio Emilia, ITALY.

Background: In the past decade, the great advances in com-
puted tomography (CT) technology and applications have in-
creased the clinical utilization of CT also in Nuclear Medicine. 
Attentions of radiation exposure dose increase recently and it 
become a crucial issue in PET-CT. Aim: In our diagnostic center, 
at the moment, CT acquisition is only used for attenuation cor-
rection and for anatomical localization. In this study, in order to 
reduce the CT exposure dose of a patient in PET-CT scans, we 
controlled current (mA) e voltage (kV) factor related CT dose and 
we checked image quality obtained. Material and Method: For 
this study we used an Alderson RANDO phantom, moulded of 
tissue-equivalent material. To acquire CT images we utilized a 
PET-CT scanner Discovery STE, GE Healthcare. Our baseline CT 
acquisition protocol for Total Body FDG PET-CT (vertex-inguinal 
region) consisted of a helical CT scan with these parameters: 120 
kV, 30-150 modulated AUTO-mA, index noise 25, 3,75 mm thick-
ness. We acquired phantom using standard protocol CT and 
we tried to perform other scans adjusting AUTO-mA from 150 
mA to 40 mA and decreasing voltage from 120 kV to 100 kV. We 
analysed CTDIvol (mGy) as dosimetric CT parameters obtained 
by scans with different protocols. We investigated the effect of 
lowering CT parameters (mA and kV) in terms of signal-to-noise 
ratio (SNR) analysing CT images on the liver, lung, bone, brain 
and heart. Finally, we correlated SNR and CTDIvol to evaluate 
low dose CT acquisition protocol. Result: Using a voltage of 120 
kV CTDI value changed from 2,43 mGy (low dose CT with 40 
mA) to 6,65 (Auto-mA 30-150). Using a voltage of 100 kV CTDI 
value changed from 1,47 mGy (low dose CT with 40 mA) to 4,55 
(Auto-mA 30-150). Lowering CT parameters have an effect on 
CT image quality in terms of SNR. Conclusion: Adjusting mA 
and kV values is possible to have a considerable CT dose reduc-
tion. Obviously, the CT images quality decreases in relation to 
the current value and voltage parameters especially. However, 
exposure dose CT reduction doesn’t influence emissive PET at-
tenuation corrected images.

E-TPW83
Reduction of Radiation Exposure to Patients for Repeated 
PET/CT Scans
Y. Parlak, D. Goksoy, G. Mutevelizade, E. Sayit, G. Gumuser; Celal 
Bayar University, Manisa, TURKEY.

Aim: Due to increased clinical indications, the patients undergo 
PET/CT examination multiple times at various stages of the dis-
ease management. Also, it is important to reduce the radiation 
exposure to the patient, staff and relatives of the patient. The 
purpose of our study is to assess the image quality by reduc-
ing the administered activity of 18F FDG and by increasing the 
acquisition time, thereby the reducing the radiation exposure. 
Material and Methods: We evaluated 24 patients in this study 
(15 males, 9 females). All patients were divided two groups. First 
group of patients (12 patients) were injected with 18F-FDG the 
standard dose (3.7MBq/kg) and the second group of patients 
(12 patients) were injected with 18F-FDG equivalent to half the 
standard dose (1.85MBq/kg). All patients were scanned at 60 
min after injection on PET/CT (Philips True Flight Select, Medical 
Systems), Group 1 and group 2 patients were imaged at 1.5 min 
and 3 min per bed position, respectively.The dose rate at 1 m 
distance from the patients were measured immediately and 1 
h post injection. The measurements of dose rate were acquired 
by using Geiger-Muller (GM) probe (Ludlum, 14C, USA). Results: 
The mean dose rates of immediately and 1 h post injection for 
patients of Group 1 were 16 µSv/h and 8.02 µSv/h and for group 
2 were 5 µSv/h and 2.44 µSv/h. Two trained Nuclear Medicine 
Physicians rewiewed the imaging quality. All images were as-
sessed as qualitatively on visual interpretation and dose reduced 
images are found quite good. Conclusion: We suggest that the 
reduction radiation exposure by decreasing the injected dose 
and increasing the acquisition time is applicable for repeated 
PET/CT scans.

E-TPW84
Comparison of the EANM paediatric dose card and the 
Administration of Radioactive Substances Advisory 
Committee (ARSAC) for I123mIBG
P. J. Campbell1, I. Murray1, A. Oxer1, G. Flux2, J. Gear1; 1The Royal 
Marsden NHS Foundation Trust, Sutton, UNITED KINGDOM, 
2Institute of Cancer Research, Sutton, UNITED KINGDOM.

Aim: Currently the UK Administration of Radioactive Substances 
Advisory Committee (ARSAC) states; the EANM paediatric dose 
card requires further research prior to implementation. The aim 
of this study was to determine the practicability of harmonising 
the EANM paediatric dose card with the current UK guidelines 
for I123mIBG imaging for neuroblastoma, and to further investi-
gate the image quality of scans under the new dosing scheme. 
Method: 22 patients were retrospectively selected at random 
(age 3-15 years, weight 12-50kg). All patients had undergone 
a wholebody scan on a Siemens Symbia Intevo equipped with 
MELP collimators 24 hours post I123 administration according to 
ARSAC guidelines. Anonymised scans were processed with an 
IDL user script using a Poisson resampling method simulating 
the image quality expected from the reduced activity proposed 
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in the EANM scheme. 2cm ROIs were drawn at the dome of the 
liver, directly above the liver in the lung for background and over 
any metastases noted in the clinical report. Patients with multi-
ple metastases had one ROI drawn over the metastasis with the 
lowest number of counts. Liver-to-Background ratios were cal-
culated for mean ROI counts. Results: The average EANM dose 
card guidelines are 18% lower than that of the ARSAC: the larg-
est difference in administered activity would receive 38.85MBq 
less than with ARSAC. Using this difference in administered ac-
tivity generated a mean liver/background ratio of 2.02, against 
the EANM dose card of 2.01. Despite the lower administered 
activity, liver-to-background ratios remained very similar, paired 
t-test found no significant differences in the means (p=0.4521): 
the mean liver/background ratio for ARSAC was 2.62 compared 
2.65 for EANM. Meanwhile, the mean lesion/background ratio 
was 3.02 for both ARSAC and EANM. With a standard deviation 
of 0.23, this tells us that there is very little difference when com-
paring the scan quality for the separate doses. There was a cross-
over point at weights of 64kg or more receiving higher than the 
ARSAC limit. These were not included in the study as doses will 
not exceed the adult dose of 370MBq+/-10%. Conclusions: De-
spite administering less activity with the EANM dose card, the 
difference in image quality between dosing schemes was min-
imal. The Royal Marsden Hospital (NHSFT) will discuss adopting 
the EANM dose card up to 64kg or ARSAC limits. This study was 
limited to I123mIBG but further study is planned across all cate-
gories of the EANM dose card.

E-TPW85
Patient radiation dose estimates: Implementing EURATOM 
59/2013 in our Department
I. Grbić, M. Malnar, I. Pribanic, N. Girotto, S. Rac; Clinical Hospital 
Center Rijeka, Rijeka, CROATIA.

The Aim of this study was to compare the averages of patient ra-
diation dose estimates for the most frequent nuclear medicine 
(NM) diagnostic procedures performed at Clinical Department 
of Nuclear Medicine, Clinical Hospital Center Rijeka, with the val-
ues mentioned in the literature. Furthermore, the aim was also 
to emphasize the important role of NM technologist in the pro-
cedure. Materials and Methods: Estimation of effective dose 
to patients due to nuclear medicine procedures was introduced 
in our Department from February 2018, when the EURATOM 
59/2013 directive was scheduled for implementation. Effective 
dose to the patient was estimated by the medical physicist based 
on the relevant, study-specific data obtained from the technol-
ogists (patient age, gender, applied activity, renal function, time 
of bladder emptying etc.). In order to facilitate the procedure, 
a worklist containing the above data relevant for the estimate 
was written in collaboration with physicists and completed by 
NM technologists. In this work, effective dose estimates were 
collected from most frequent NM diagnostic procedures: 99mTc 
HDP skeletal imaging (100 studies), 99mTc Tetrofosmin myocar-
dial perfusion imaging (stress and rest, 100 studies) and 99mTc 
MAG3 dynamic renal scintigraphy (85 studies). Altogether, there 
were 285 studies included, all performed on adult patients, 
without “low dose” CT. The averages of effective dose estimates 

were then compared with values mentioned in literature. The 
Results: showed that average applied activity for skeletal imag-
ing was 502 MBq (N=100), for myocardial perfusion imaging it 
was 679 MBq for stress and 673 MBq for rest study, 1345 MBq for 
both (N=100), and for renal scintigraphy it was 165 MBq (N=85). 
For the mentioned procedures average effective dose estimates 
were as follows: skeletal 2.5 mSv, myocardial perfusion (stress 
and rest) 10.1 mSv and renal 0.8 mSv. Conclusion: Average pa-
tient radiation exposure due to NM procedures at our Depart-
ment was lower than values mentioned in relevant literature 
(skeletal imaging 2.9 mSv to 4 mSv, myocardial perfusion im-
aging 16.3 mSv, renal scintigraphy 3 mSv). This is primarily due 
to lower activities applied to the patients in accordance with 
the ALARA principle and due to refinement of ICRP biokinetic 
models and mathematical phantoms over the years leading to 
different estimated values. In this work, the importance of close 
collaboration of NM technologists, physicians and physicists is 
emphasized.

E-TPW86
99mTc-Octreotide (Tekrotyd) uptake in accessory spleen: A 
case report
O. Ben Hamida, W. ElAjmi, H. Hammami, A. Sellem; Military 
hospital of Tunis, Tunis, TUNISIA.

Introduction: Accessory spleen, seen in 16% of the normal 
population, is a potential pitfall in radiologic and radionuclide 
evaluation of oncologic patients. It may show physiological in-
creased of 99mTc-Octreotide uptake and mimic malignancy in so-
matostatin receptor scintigraphy (SRS). Case report: We present 
a 41-year-old male patient with neuroendocrine tumor in the 
tail of the pancreas underwent partial pancreatectomy, which 
was requested SRS with Tc-Octreotide (Tekrotyd) for suspected 
hepatic metastasis detected on CT. SRS was performed after 
administration of 740MBq 99mTc-Octreotide using a dual-head 
gamma camera with low-energy parallel hole collimators. Pla-
nar whole body images with abdomen single photon emission 
CT (SPECT) images were obtained at 1h and 4h. Results: Hepat-
ic lesions detected on abdomen CT were not visualized and did 
not show increased tracer uptake. In addition to physiological 
uptake in liver, spleen, and kidneys, a focus of increased tracer 
uptake was detected adjacent to spleen. In the retrospective as-
sessment of abdomen CT, well demarcated round lesion which 
was isodense with spleen suggesting accessory spleen. These 
lesions were matched with the focal increased tracer uptake 
on SRS. Conclusion: Accessory spleens are congenital focus of 
healthy splenic tissue, mostly localized in splenic hilum, but may 
be seen in any locations in the abdomen. In the literature, ma-
jority of the reported cases related with accessory spleen were 
based on false positive evaluation, especially in splenectomized 
patients. It‘s important to make a definitive diagnosis in the sus-
picion of accessory spleen in any imaging modalities for an ac-
curate clinical management in patients with malignancies.

E-TPW87
PET/CT in the evaluation of hypoxia for Radiotherapy 
Planning of Head and Neck Tumors: Systematic Literature 
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Review
S. Lopes, M. Caetano, S. Ferreira; Health School Dr. Lopes Dias, 
Polytechnic Institute of Castelo Branco, Castelo Branco, PORTUGAL.

Introduction and Aim: The PET allows evaluation of various 
molecular pathways, metabolism, cell proliferation, oxygen 
consumption, receptor expression and genes. Preforming a 
PET/CT, with the administration of a radiopharmaceutical that 
allows the identification of cells of high and low degree of ox-
ygenation, allows to increase the precision in the treatment of 
the planned target volume. The aim of this study is to identi-
fy the most suitable radiopharmaceuticals for the detection 
of cellular hypoxia through PET/CT images and recognize the 
benefits for radiotherapy treatment planning through IMRT and 
VMAT techniques. Material and Methods: The present work 
consists in a systematic literature review, in which the litera-
ture search was performed using the databases PubMed, b-on, 
Free Medical Journals, BioMed Central and Google Scholar. We 
included articles and books in Portuguese and English, dated 
from 2004 to 2018. The following Boolean logic was used for 
the search: “radiotherapy planning treatment AND hypoxia”, 
“Hypoxic cells AND radiotherapy treatment AND PET”, and “PET/
CT AND hypoxia cells AND radiotherapy”. The choice of articles 
was made considering if they approached the radiotherapy 
treatment planning with PET/CT and excluding all those who 
did not approach the hypoxia evaluation. Results: The reduced 
oxygen rate affects the probability of tumor healing, reducing 
the success rate, especially in head and neck tumors. Specific ra-
diopharmaceuticals such as 18F-FMISO, 18F-FETNIM and 18F-HX4 
allows the detection of hypoxia, that is relevant to the optimi-
zation of radiotherapy treatment, as it serves to delimit hypoxic 
subvolumes within the target volume of treatment. The IMRT 
and VMAT uses X-rays, where the indirect effect of radiation on 
DNA is of importance, and the oxygen interacts with free radi-
cals to form organic peroxides. In cases of head and neck allows 
a reduction of xerostomia, increases the probability of tumor 
control and the quality of life. Conclusion: With the use of PET/
CT, the interobserver variability is decreased. The GTV PET/CT 
volume of the primary tumor is, on average, smaller than the 
one defined by CT with contrast. The identification of hypoxic 
areas with PET/CT imaging allows the scaling of radiation dose 
to radioresistant subvolumes. The non-invasive technique pre-
sented translates itself into a high increase of disease free sur-
vival and a decrease of recurrence.

E-TPW88
Utility of both FDG PET/CT and DPD SPECT/CT in the 
diagnosis of infiltrative cardiomyopathies: 2 case reports
S. Ferreira, B. Ribeiro, P. R. Scully, C. Copland, L. J. Menezes, G. 
Testanera; Barts Health NHS Trust, London, UNITED KINGDOM.

Aim: Sarcoidosis and amyloidosis are multi-system infiltrative 
diseases, which carry a poor prognosis. This project aims to 
describe the utility of scintigraphic techniques in sarcoidosis 
and amyloidosis using 18F-fluordesoxiglucose Positron Emis-
sion Tomography/Computed Tomography (18F-FDG PET/CT) 
with specific pre-scan preparation and Single Photon Emission 

Computed Tomography with 3,3-diphosphono-1,2-propan-
odicarboxylic acid (DPD SPECT) in two case reports. Materials 
and Methods: Cardiac sarcoid specific protocol 18F-FDG PET/
CT and DPD SPECT/CT scans were performed at Barts Heart 
Centre to investigate the aetiology of their cardiomyopathy 
in two patients. Patient preparation for cardiac sarcoid specif-
ic PET includes 24 hours no carbohydrates diet, 12 hours fast 
and heparine injection 15 minutes prior to 18F-FDG adminis-
tration, and 60 minutes uptake. On the other hand, no specific 
patient preparation is needed for DPD scintigraphy. Acquisition 
conditions for FDG PET/CT for sarcoid include: 2 minutes/bed 
position; a low dose CT for attenuation correction and, at the 
end, a high-resolution computed tomography (HRCT) of the 
chest. Regarding DPD scintigraphy, two whole body scans are 
performed: one immediately after 99mTc-DPD injection and 
another 3 hours post-injection, followed by chest SPECT/CT. Re-
sults: Findings in the both patients’ heart Magnetic Resonance 
Imaging (MRI) show signs of cardiomyopathy. SPECT DPD of 
one patient revelled heart uptake, whereas, PET/CT FDG any 
were seen. On the second patient, SPECT DPD revelled no car-
diac uptake, but PET/CT FDG for sarcoid appeared to have focal 
septal uptake in the heart. Conclusion: The diagnostic work up 
of infiltrative cardiomyopathies often requires a multi-paramet-
ric, multi-modality approach. Both scintigraphic techniques are 
very sensitive and have additive and complementary value over 
non-ionising imaging modalities.
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ETP-1 e-Poster Area

4. SPECT & SPECT/CT Physics & Instrumentation & 
Data Analysis -> 1. General Instrumentation, Quality 
Assurance, Performance and Standardization

EP-0285
Measurement accuracy of BCF used in quantitative 
analysis of bone scintigraphy
C. Hasegawa1, N. Fujita2, S. Matsuzawa1, R. Mukumoto1, S. Abe2, 
T. Odagawa1, K. Kato1; 1Nagoya University Graduate School 
of Medicine, Nagoya, JAPAN, 2Department of Radiological 
Technology, Nagoya University Hospital, Nagoya, JAPAN.

Aim: In order to perform quantitative evaluation using quantita-
tive analysis software of bone scintigraphy, GI-BONE (AZE, Japan), 
it is necessary to calculate Becquerel calibration factor (BCF). BCF 
was calculated as the ratio of radioactivity concentration (Bq/ml) 
in the phantom at the time of scanning to the measured SPECT 
count density per scan duration (count/ml/sec). BCF should be a 
constant value regardless of the radioactivity concentration filled 
with the cylindrical phantom at the time of scanning. Generally, 
when calculating BCF, it is recommended to enclose the radioac-
tivity concentration of about 15 to 20 kBq/ml into the cylindrical 
phantom. In this study, we determined the measurement accu-
racy of BCF when we changed the radioactivity concentration 
of Tc-99m enclosed into the cylindrical phantom. Material and 
Methods: A cylindrical phantom was filled with 7 kinds of Tc-
99m solution; 0.9, 2.1, 4.0, 4.9, 8.2, 17.6, and 40.5 kBq/ml. SPECT/
CT acquisition was performed for 360°rotation with low-energy 
high-resolution (LEHR), and SPECT data were reconstructed under 
the same conditions as used in bone scintigraphy at our hospital. 
Attenuation and scatter correction (AC+SC+), non-attenuation 
correction and scatter correction (AC-SC+), and non-attenuation 
and non-scatter correction (AC+SC+) were used for the image 
correction methods. Circular region of interest were drawn on 11 
images around the center of the cylindrical phantom, the mean 
BCF, the standard deviation of BCF, and the coefficient of variation 
of BCF were calculated in each Tc-99m concentration, respective-
ly. Results: When the Tc-99m concentration were 8.2 kBq/ml or 
more, the mean BCF calculated using the data with any image 
correction methods showed almost constant value. However, 
when the Tc-99m concentration were 0.9, 2.1, 4.0, and 4.9 kBq/ml, 
the mean BCF varied. The standard deviation of BCF were large at 
any Tc-99m concentrations. The lower the Tc-99m concentration 
were, the larger the coefficient of variation of BCF calculated us-
ing the data with any image correction methods were. Conclu-
sion: When the Tc-99m concentration enclosed into the cylindri-
cal phantom were 0.9, 2.1, 4.0, and 4.9 kBq/ml, the measurement 
accuracy of BCF were low.

EP-0286
Usefulness Assesment of a Manufactured Phantom Using 
3D Printing Technology in PET/CT

J. Lee1, H. Park2; 1Songho College, Hoengseong, KOREA, REPUBLIC 
OF, 2Shingu College, Seoungnam, KOREA, REPUBLIC OF.

The purchase of PET / CT has increased for each hospital, and 
accordingly, the necessity of quality control is also highly recog-
nized. However, additional correction of standard quality con-
trol guidelines and continued development of efficiency test of 
performance evaluation are required, and research on phantom 
development is necessary for efficiency of inspection. Thus, 
through this study, it is necessary to investigate the usefulness 
of a phantom made using the advantages of 3D printers. We 
acquired images using PET / CT (GEMINI TF 64, Philips, USA) for 
Step wedge made of Aluminum, PMMA, ABS. Comparing the 
difference between the change in the counts value and the 
change in the measured SUV value coefficiented for each sub-
stance using 4.1 mCi of 18F-FDG, the change was compared. 
According to the results of this study, when comparing Alumi-
num, PMMA and ABS phantom, the count value decreased as 
all steps increased and the SUV value was also approximated. 
However, due to the cost issues and technical limitations of 3D 
printing technologies, the research was conducted using only 
the ABS phantom, and PVA with its material being widely used 
as the material for 3D printers, and PVA with its limits. It is said 
that when the cost and technical challenges of 3D printing 
technology are resolved, a wider range of materials could be fol-
lowed up. Based on this research, we confirmed that 3D printing 
technology can be usefully used in terms of PET / CT accuracy 
control. In the case where 3D printing technology developed in 
the future is actually applied to PET / CT accuracy control, it can 
be considered that it can contribute not only to the efficiency 
check of performance evaluation but also to radiation dose.

ETP-2 e-Poster Area

4. SPECT & SPECT/CT Physics & Instrumentation & Data 
Analysis -> 2. Image Reconstruction & Data Analysis

EP-0287
The Investigation of Movement Artifacts in Myocardial 
Perfusion Scanning in PET/CT: Phantom Study
S. Dönmez, A. Karacalioglu, N. Arslan; Gülhane Egitim Arastirma 
Hastanesi, Ankara, TURKEY.

Aim: The aim of this article is to investigate the artifacts based 
on the patient movement while myocardial perfusion scanning 
with PET/CT, to determine the size of the defects which patient 
movement causes, to research at which shooting time phase 
these defects would occur. Material and Method: Anthropo-
morphic SPECT cardiac phantom is used to simulate the move-
ment of the patient in this study. As soon as one day protocol rest 
study was started, cardiac phantom was repeated 10 times; at the 
beginning, mid and end of shooting time without motion and 
4mm, 12mm and 20mm with motion creating. After analyzing 
each image one by one, polar map was based on the results of 
statistical analysis. Results: According to the PET/CT study; there 
was no statistically significant difference between 4mm, 12mm 
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and 20mm of movements generated at the beginning and mid 
of study. A statistically significant difference was found between 
the movements created in the end of shooting time (p<0.05). It 
was understood in post hoc analysis that; this difference was de-
rived from 20 mm group generated motion and 12mm group 
with motion. Conclusion: Based on Myocardial Perfusion Scan-
ning studies in PET/CT, it was clearly understood that axial patient 
movements were unable to cause any artifact up to 12mm.

EP-0288
Evaluation of basic needs for Pet-CT patients
E. Ariza Cabrera, F. Martín Estrada, E. López Martínez, M. Polanco 
Muñoz, C. Mota Consejero, M. Barrera González; Servicio Andaluz 
de Salud, Cadiz, SPAIN.

Aim: To identify the most usual basic needs of the patients that 
come for PET-CT test. Material and Method: Retrospective 
study of patients who came to our unit between July 5, 2017 
and January 31, 2018, where data of 102 patients were collect-
ed. The nurses do an initial interview and they has attached a 
model assessment sheet with a basic pattern of elimination, 
safety, communicate emotions, needs and fears, collaboration 
problems and nursing diagnoses. Results: The average age was 
63.4 years. In the elimination pattern highlighted constipation 
with 15.6%, it followed by alteration in urinary elimination with 
12.7%. Disorientation and / or intellectual abilities were assessed 
at 10.7%. Safety pattern: to the 7.8% it was necessary to facili-
tate the transfer to the home (ambulance) and only 1.9% had 
presence of drug allergies. Anxiety, fear and risks of falls were 
also collected. Between 1 and 3% demanded information about 
therapies or side effects and had a negative / defensive cop-
ing attitude. Collaboration problems: collaboration with the 
doctor, teaching: procedure / treatment, surveillance, intrave-
nous puncture, administration of intravenous medication and 
environmental management: worker safety. Nursing diagnoses: 
34.3% fear, 27.4% willing to improve urinary elimination, 26.4% 
risk of falls and most were willing to improve knowledge with 
78.4%. Conclusions: Although the sample is small, we can make 
an idea of the needs that we can most find in a PET patient. The 
importance of the initial nursing interview detecting the most 
frequent problems and acting on the possible appearance of 
anxiety / fear, alteration in urinary elimination / constipation, risk 
of falls and transfer to home, makes healthcare more fluid. Final-
ly, it is worth highlighting the great collaboration with which 
patients come to carry out this study.

EP-0289
Variation of the indices in analysis software for PET/CT 
using digital phantoms
S. Matsuzawa1, S. Abe2, N. Fujita2, R. Mukumoto1, C. Hasegawa1, 
T. Odagawa1, K. Kato1; 1Nagoya University Graduate School 
of Medicine, Nagoya, JAPAN, 2Department of Radiological 
Technology, Nagoya University Hospital, Nagoya, JAPAN.

Aim: For PET/CT, indices such as standardized uptake value 
(SUV), metabolic tumor volume (MTV), and total lesion glycol-
ysis (TLG) are used to evaluate tracer accumulation. Differences 

in these indices may occur even with the use of the same PET 
scanner because different algorithms are used in different anal-
ysis software programs. In this study, we examined the causes 
for differences among 6 analysis software programs using dig-
ital phantoms. Material and Methods: Six software programs 
were used in this study, namely, syngo.via (Siemens), GI-PET 
(AZE), Metavol (Hokkaido University + University of California, 
Los Angeles), VOX-BASE II (J-MAC SYSTEM), Advantage Worksta-
tion (GE), and PMOD (PMOD). We made 2 types of digital phan-
toms. The first type of phantom was used to examine whether 
MTV included voxels with lower values than the threshold. The 
center voxel has a SUV of 2.5, and SUVs of slices were made to 
gradually decrease by 0.1 as going to the outside. A rectangular 
phantom was made by piling up these slices. The second type 
of phantom was aimed to imitate real clinical accumulations. 
Four kinds of cubic accumulations having different sizes were 
made in background, noise was added into them and they were 
smoothed with 5mm Gaussian filter. The slice thicknesses of the 
phantom were 3mm, 4mm and 5mm. A region of interest was 
drawn on PET images, and each index was obtained with 6 soft-
ware programs. Results: In case of the first phantom, MTV ob-
tained with Metavol was lower than the true value by two slice 
volumes. This seemed due to the fact that Metavol does not 
measure the outermost data.In case of the second phantom, al-
most the same values of SUVmax, SUVpeak, and SUVmean were 
obtained with each software program. The maximum difference 
in MTV and TLG among them was 15.3%. Each program deals 
differently with the voxels close to the threshold values. Con-
clusion: The differences in indices obtained with the 6 software 
programs are attributable to varied handling of each program to 
the voxels close to the threshold.

ETP-3 e-Poster Area

7. Cardiac Imaging -> 4. Other topics

EP-0290
Relevant Specific Simulation Parameters (ReSSiP) for 
validating the “true” device-simulated outcomes: A 
Handheld Gamma Camera System
J. Neba1, J. Wuestemann2, P. Matthies3, F. Pinto3, T. 
Barthel4, K. Schwenkenbecher4, O. Grosser2, M. Lassmann1; 
1Universitaetsklinikum Wuerzburg, Wuerzburg, GERMANY, 
2University Teaching Hospital Magdeburg, Magdeburg, GERMANY, 
3SurgicEye GmbH, Muenchen, GERMANY, 4Crystal Photonics GmbH, 
Berlin, GERMANY.

Purpose: For gamma cameras, most Monte-Carlo simulations 
are used to account for energy distribution, radiation interactions, 
spatial resolution, collimation, acquisition settings and sensitivity 
with acceptable results. However, an accurate simulation aggre-
gating the device degradations and enhancements state-values 
is still far from reach. To accurately simulate the energy linearity 
or system sensitivity after major changes of the gamma camera 
could be impossible using the default manufacturer’s values. 
The aim of this study is to highlight some relevant parameters 
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for an optimal molecular imaging simulation while encompass-
ing the specific camera system characteristics and settings of 
a handheld gamma camera. Subjects & Methods: An explicit 
prototype description of the simulation method is considered. 
The simulation model is structured as discrete-stochastic (prob-
ability distribution of distinct events), dynamic (time-dependent 
changes in the system state), explicit (output is determined with 
a finite set of input parameters), linear (representation of objec-
tive functions and constraints by linear equations) and inductive 
(parameters are based on empirical findings). The relevant mod-
elling parameters for the handheld gamma camera system (the 
CrystalCam), consist of the following (not in the exact order): Col-
limator-Detector-Response; Intrinsic- and System uniformities; 
Spatial resolution; Energy resolution; Energy-Channel calibration; 
Dead time; Sensitivity; Pixel size; System-Cross-Calibration; Back-
ground; Energy window settings; Attenuation correction; Scat-
ter correction; Partial volume effect; Lesion overlapping effect; 
Count duration; Energy Spectrum; Total Counts; Photomultiplier 
tube gains; Acquisition modes and Minimum detectable activi-
ty. The parameter-value pairs are determined empirically. Due to 
the relatively large state-value set, a semi-supervised simulated 
model is used. Performance and reproducibly of the simulated 
outcomes are verified and validated using new sets of param-
eter-value pairs. Result Analysis: Objective comparisons of the 
simulation and measurement data are listed. Significant depen-
dencies between measured data and simulations are weighted 
and corrected accordingly. Detailed configuration of the simu-
lations and actual measurements are listed. Graphical interpre-
tations are used to display the accuracy and correlation of the 
simulations to the actual measurement values. Conclusion: This 
study presents an advanced simulation technique using the 
ReSSiP to “truly” account for the state-values of the CrystalCam. 
The ReSSiPs can be used as a baseline standard to accurately 
simulate the CrystalCam by accounting for degradation and en-
hancement parameters-values. Taking the numerous parameters 
into account for investigations and validations, it is clear that it is 
a time and resource consuming process to carefully record the 
correct parameter-value pairs. However, successful simulations 
making use of the ReSSiPs will greatly improve digital models of 
gamma cameras.

ETP-4 e-Poster Area

9. Oncology, diagnosis -> 2. FDG PET-CT/MR

EP-0291
The Impact of Blood Glucose Testing in 18F-FDG PET 
Imaging
M. Adler, P. C. Holdgaard; Department of Nuclear Medicine, SLB, 
Vejle, DENMARK.

Aim: My colleagues attended a course in PET/CT and experi-
enced a difference in practise among departments in selecting 
patients for blood glucose testing. Blood glucose testing of pa-
tients prior 18F-FDG PET Imaging is recommend in the EANM 
procedure guidelines for FDG PET/CT tumour imaging version 

2.0. I therefore decided to examine the impact of our proce-
dure where every patient is tested. Does it affect the number 
of cancellations? Would it be enough to test only patients with 
known diabetes? How many undiagnosed patients will we find 
in risk of diabetes? Will the numbers be so high it would make 
glucose correction of SUV a possible outcome? Materials and 
Methods: In a 3 month period (Jan-Mar 2018) we registered all 
962 refereed FDG-PET/CT patients’ sex, age, cancellation status 
and asked if they had diabetes. Blood glucose level was mea-
sured on all attending patients, with a laboratory accredited 
and calibrated Accu-chek Inform II bedside glucose meter us-
ing venous blood. A value of 7.0 mmol/L or above was defined 
as increased. Patients with a blood glucose level above 11.0 
mmol/L was cancelled and rescheduled. Patients were asked to 
be fasting 6 hours for calories. Blood glucose levels are stated as 
average +/- standard deviation and compared with t-test. Re-
sults: Of the 891 attending patients (average age 66.3 years and 
50.8% females) 105 patients (11.8%) stated they had diabetes. 
52 (49.5%) of the these diabetic patients had increased fasting 
blood glucose (Average 8.7 +/-2.1mmol/L, range 7-15.7) and 9 
patients (8.6%) had a blood glucose above 11 mmol/L and was 
cancelled. 39 (5.0%) of the 786 patients without known diabetes 
had increased fasting blood glucose (Average 7.7 +/-0.7mmol/L, 
range 7-9.5) and none got cancelled due to high glucose level. 
In the group with increased fasting blood glucose (N=91, 10.2%) 
the known diabetic patients had significantly higher glucose 
level (p=0.01). Conclusion: We recommend measuring blood 
glucose levels at all patients as a large proportion had increased 
levels and some needed rescheduling. Among patients without 
known diabetes we actually suspected diabetes in 5%, which 
have important impact on future patient care. The suspected 
diabetes is reported and could actually be the reason for un-
specific symptoms in a patient with a negative PET-scan. Also 
the variation in blood glucose is so high it would be valuable 
to known when interpreting the SUV-values and correction for 
glucose levels is sometimes done manually in selected cases.
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15. Musculoskeletal Imaging -> 1. Bone Scintigraphy

EP-0281
One Year Imaging of cancer patients at Nuclear Medicine 
centre, Ibadan, Nigeria
M. Y. Dambele1, G. B. Sikiru2; 1Bayero University, Kano, Kano, 
NIGERIA, 2University College Hospital,, Ibadan, NIGERIA.

Introduction: Cancer imaging in University College Hospital 
(UCH), Ibadan with Gamma Camera started in April, 2006 to 
cater for staging, treatment and assessment of metastases. This 
presentation is aimed at analysing the number of patients, age 
group, treatment progress report, cancer preponderance among 
cases like cancers of the cervix, prostate, breast and most com-
mon scan performed as well as the challenges and contribution 
of radiographers in nuclear medicine. Methodology: A total of 
637 Radionuclide bone scan patients during the period were 
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presented . The diagnosis, biodata and results were analyzed 
using descriptive means. Patients for other scans were exclud-
ed. Tc-99m injected intravenously, doses ranged between 15-
20mCi. Whole body delayed bone scan imaging was done 2-4 
hours post injection. Results: skeletal metastases,the common-
est clinical indication for radionuclide bone scan. 95% of patients 
were females with preponderance of left breast cancer. Larger 
numbers of men are for metastatic prostate cancer. affected age 
group is the productive age range of Nigerians (41-50) Conclu-
sion: No effective cancer management can be achieved without 
Nuclear Imaging. Ability to use this imaging modality by Radiog-
raphers for imaging and staging cancer will go a long way in 
contributing positively in cancer prevention/management.

EP-0282
Role of planar whole-body scintillation gamma-camera 
imaging in Radium 223 biodistribution evaluation on 
bone metastases
R. P. Costa, V. Tripoli, A. Murabito, M. Licari; Azienda Ospedaliera 
Universitaria Policlinico Paolo Giaccone di Palermo, Palermo, ITALY.

Introduction: Radium 223 dichloride (Ra223) is the only target-
ed alpha therapy able to extend survival in patients with bone 
metastases from prostate cancer. Mechanism of action and data 
currently available focused an high activity on bone metastases. 
Material and Methods: In our institution, a patient with bone 
metastases was treated with Ra223, after obtaining informed 
consent. The evaluation of the deposit areas of Ra223 was as-
sessed with a planar whole-body scintillation γ-camera imaging. 
Results: After the first administration we performed a planar 
total body scintigraphy using the gamma photon of the Ra223. 
This procedure was repeated after each administration, high-
lighting a maximum retention percentage of Ra223 after the first 
administration and close to zero at the end of the treatment, in 
accordance with the complete remission of the lesions detected 
with technetium 99 scanning. Images showed the preferential 
uptake of Ra223 in gamma scintigrams overlapped the same le-
sions previously identified by computed tomography and tech-
netium-99 scans. Currently the patients shows to follow up the 
complete remission of bone disease. Conclusions: This report is 
the first document attesting Ra223 deposit metastases opening 
new opportunity of activity monitoring for this radiopharmaceu-
tical. Authors conclude that the described technique is useful to 
have an immediate evidence of Ra223 uptake in bone lesions, 
presupposing subsequent therapeutic effect.

ETP-6 e-Poster Area

16. Radiation Exposure & Protection -> 4. Staff 
radiation protection

EP-0283
Optimization of Radiation Protection in the Preparation 
and Application of 18-FDG
M. Schneiderova, J. Bartl, M. Budinsky, P. Skoda, J. Vasina; Masaryk 
Memorial Cancer Institute, Brno, CZECH REPUBLIC.

Background / Aims: Preparation and application of radiophar-
maceuticals are activities that are associated with the exposure 
of workers to ionizing radiation. Mobile device KARl100, on the 
transport of radiopharmaceuticals 18-FDG for PET, and RAD-IN-
JECT, for its application, offer the possibility to reduce the doses 
of radiation exposure to staff and the optimization of radiation 
protection in the workplace. Aim of the presentation is to com-
pare the results of personal dosimetry before and after the in-
stallation of mentioned equipment. Methods: To compare was 
used the value of the collective dose for the years 2015 and 2016 
for staff of Pharmacy Department (preparation of radiopharma-
ceuticals) and Nuclear Medicine Department (application of 
radiopharmaceuticals). The collective dose is here means the 
sum of doses of all staff a given section during 6 months. The 
collective dose Hp(10) determines the personal dose equivalent 
at a given point beneath the surface of the body at a depth of 
10 mm, taken as the value for the whole body dose; the col-
lective dose HT is the equivalent dose for hand. Results: From 
dosimetry measurements of Pharmacy Department is evident 
dose reduction on finger dosimeter by more than 40% after the 
installation of the device KARl100. The results of the measure-
ment of whole body dosimetry are balanced both before and 
after the installation of the device KARl100. On Nuclear Medi-
cine Department get from the beginning only to drop the val-
ues on the finger dosimeter, but a slight rise in the whole body 
dosimetry of doses as a result of the job training of staff with 
new technology. Both doses decreased of about 50% after train-
ing. Conclusion: By comparing the data from the years 2015 
and 2016 get to reduce the values of collective doses for staff 
of the Pharmacy Department on finger dosimeter, the values of 
whole body dosimetry have remained at the same level, despite 
their slight increase assumption. For staff of Nuclear Medicine 
Department get to reduce the values of collective doses to the 
finger and whole body dosimeters.  
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17. Logistic -> 1. Patient Care

EP-0284
Effects of web-based information on patient satisfaction 
and image quality in patients undergoing an 18F-FDG 
PET/CT examination - a randomized controlled trial
C. Andersson1, C. Trampal Pulido1, H. Ahlström1, B. Johansson2; 
1Dept. of Surgical Sciences, Uppsala University, Uppsala, SWEDEN, 
2Dept. of Immunology, Genetics and Pathology, Uppsala University, 
Uppsala, SWEDEN.

Purpose: The aim was to investigate the effect of web-based 
patient information on patients’ satisfaction with care during 
an 18F-FDG PET/CT examination, their knowledge about the 
examination and the image quality, compared with standard 
care, and to explore the use and satisfaction with web-based 
information. Subjects & Methods: One hundred-forty-eight 
patients were recruited and randomly assigned to a Standard 
Care Group (SCG) or an Intervention Group (IG). Patients in SCG 
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received information about the 18F-FDG PET/CT examination 
according to standard care and IG also received access to web-
based information about the examination. A questionnaire was 
used to evaluate patient satisfaction, knowledge and discom-
fort and a blinded image quality assessment was conducted. 
Results: The overall satisfaction was high in both IG and SCG. 
More patients in IG than SCG knew how the 18F-FDG PET/CT 
examination was conducted. Descriptive data suggest that im-
age quality was slightly better in IG than SCG but there were no 
statistically significant differences between the groups regard-
ing any of the outcomes. Also, only 54 of 75 patients (72%) in 
IG used the web-based information. However, those who used 
the web-based information were satisfied and found it helpful. 
Conclusion: Effects of web-based information need to be in-
vestigated in a larger sample of patients. Improved information 
before an 18F-FDG PET/CT examination may increase patient 
knowledge and help them to prepare and undergo the exam-
ination. It may also improve image quality. However, this needs 
to be investigated using image quality as the primary outcome. 
The results may be used to improve patient information and 
care and thereby optimize the 18F-FDG PET/CT examination pro-
cedure.
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